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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHM Ha YPOBHE OCHOBHOIO 0OmIEro oOpa3oBaHUS COCTaBI€HA Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOW MpPOTrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenacrabieHHbix B @PI'OC OOO, a takke Ha ocHOBe (eaepainbHON pabodeil mporpaMMbl
BOCIHUTAHUS M C y4ETOM KOHIIEMIMU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuiickoit denepanun.

[TporpammMa 1mo XUMUM AaET MPEACTABICHUE O X, OOLIel cTparernu oOydeHus, BOCIUTAHUS U
pa3BuTHa OOydarolUXCsl CPEACTBAMU YUEOHOro IMpelMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE MPEIMETHOE
coJiepKaHue, MPEeyCMaTPUBAET PACHPEIEICHUE €ro IO KjaccaM M CTPYKTYpUPOBaHHE MO paszjenaMm U
TeMaM TporpaMMbl IO XUMHUH, OINpPEACIAeT KOJIMYECTBCHHbIE M KAUYECTBEHHBIC XapaKTEPUCTUKHU
COJIEp’KaHUsl, PEKOMEHIyEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOIro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOyuarolmxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa IJsl peanus3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNpHON MpPOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3ynprataM OOyudeHUs XUMHUM Ha YPOBHE LE€J€H H3ydyeHUs IpeIMeTa M OCHOBHBIX BHJIOB Yy4eOHO-
MO03HABATEIBHON JESATETLHOCTH 00YUYaIOMIEroCs TI0 OCBOCHUIO YUEOHOTO COMIEPIKAHMS.

3HaHME XUMHH CIYXXUT OCHOBOWM Ui (OpMHpPOBAHUS MHPOBO33PEHHUS OO0Yy4aromerocs, ero
MPEJICTABJICHU O MaTepuadbHOM EIAMHCTBE MHUpPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MIPEJICTAaBICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUU BEIIECTB B MPUPOAE, O MYTAX pEIICHUS
JI00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI UYEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUUECKOM, MHUIIEBOM U
HKOJIOTHYECKOM 6€30MacHOCTH, MPOOIeM 3/IpaBOOXPaHEHHS.

N3yuyenue xumuu:

- CIIOCOOCTBYET peaju3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYphl JUYHOCTH, €€
oOmieit u (yHKIMOHATBLHOW TPaMOTHOCTH;

- BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH O0ydYaroluxcsi, HAaBBIKOB HX
CaMOCTOSITENIFHOW ~ y4eOHOM  JESITeNbHOCTH, OJKCIEPUMEHTANbHBIX U  HCCIEAOBATEIbCKUX yMEHHUH,
HEOOXOMMBIX KaK B MOBCEIHEBHOMN KU3HU, TaK U B MPOGECCHOHATHHON IeITeTbHOCTH;

- 3HAKOMUT €O CHEHM(PHUKON HAYYHOT'O MBIIIIEHUS, 3aKJIaIbIBA€T OCHOBBI 1IEJIOCTHOTO B3TJIs[a Ha €IMHCTBO
MNPUPOABI W YENOBEKa, SIBISIETCS OTBETCTBEHHBIM JTamoM B (OPMUPOBAHMM €CTECTBEHHO--HAYYHOU
TPaMOTHOCTH O0yYaroIINXCs;

- crocoOcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYUHbIM 3HAHUSAM, K MPUPOJIE,
K 4€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00YJIArOIITIXCS.

JlanHble HampaBlieHUs B OOYYCHHH XWMHUHU 00ECHEUMBAIOTCS CenU(HUKON coaepkaHus y4eOHOTO
MpeIMeTa, KOTOPBIN SBISETCS MEJarornueck aJanTHPOBAaHHBIM OTPAKCHHEM 0a30BOM HAyKH XMMHH Ha

OIPENIEIIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumMum Ha ypoBHE OCHOBHOro o00mero oOpa3oBaHHs OPHEHTHPOBAH Ha OCBOCHHUE
00yJarOIUMHUCS CUCTEMBI TIEPBOHAYAIILHBIX TTOHATHN XUMHH, OCHOB HEOPTaHWYECKOH XUMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TTOHSITHI OPraHUYE€CKON XUMUH.

CtpyKTypa cofep)aHusi IPOrpaMMBbI 10 XUMHH cHOpMHpPOBaHA HA OCHOBE CHCTEMHOTO MOAX0Ja K
e€ n3ydyenuro. CojepkaHue CKIAAbIBACTCS U3 CUCTEMBI MOHITUNA O XMMHUYECKOM 3JIEMEHTE M BEILECTBE U
CUCTEMBI MOHATHH O XMMHUYECKON peakmuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 10 MPUHIIMITY
MOCJIEI0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISPHOT'O YUEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YYE€HHUS O CTPOCHUU aTOMA U XUMUYECKOU CBS3H;

— IIPEJICTABIICHUM 00 JIEKTPOJIMTHYECKOM TIMUCCOIMAIINN BEIIECTB B paCTBOpax.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE IMIUPHUYECKHU MOJTYYCHHBIX U OCMBICICHHBIX
(akToOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO YPOBHS K JPYroMy, BBIONHSS (YHKIIUN OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTUYECKOIO0 NPUMEHEHUS W MOIy4YeHUs
M3y4aeMbIX BEIIECTB.

OcBocHHE TPOTpaMMBbI TI0O XUMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO TPEICTABICHUS O XUMHYCCKOM
COCTABJISIFOLIEH HAay4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbI, IEHHOCTHOIO OTHOIICHHS K
Hay4HOMY 3HAaHUIO U METOJaM MO3HAHUS B Hayke. M3yueHne XuMuu nIporucxXoauT C MPUBIICYEHUEM 3HAHUU
U3 paHee U3y4eHHBIX y4eOHBIX npeaMeToB: «Okpysxkaromuil Mup», «buonorus. 5—7 knacee» u «®dusnka. 7
KJ1acey.

[Tpu u3ydeHUn XUMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUIM OCHOB XMMHUYECKOW HAYKU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTYphl. 3a7adya y4eOHOTO NMpeAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUI
— BaXHEHUMMX (AKTOB, TMOHATHUN, 3aKOHOB W TEOPETUUYECKUX TIOJIOKEHHH, TOCTYIHBIX 0000IIeHUMN
MHPOBO33PEHUYECKOTO XapaKTepa, sS3blka HAayKd, B MPHUOOIIEHMH K HAYYHBIM METOJaM IO3HAHUSA MpU
M3YYEHHUU BEIIECTB U XMMUYECKUX peakiui, B (OpMHUPOBAHUM U PA3BUTHH MMO3HABATENBHBIX YMEHUN U UX
MIPUMEHEHUH B Y4eOHO-TIO3HABATEIILHOW W y4eOHO-MCCIIeIOBATEIBCKON JEATEILHOCTH, OCBOSHUU TPaBUI
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MOBCETHEBHOM KU3HMU.

[Tpn M3ydyeHWr XMMHUU Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUsS Ba)KHOE 3HAYCHHE MPUOOpeH
Takue LIEIH, KaK:

— (hopMupOBaHNE WHTEIUIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOATEIILHOMY TIPUHSATHIO PEIICHUH, CIOCOOHOM aJanTHPOBAThCS K OBICTPO MEHSIOIIMMCS YCIOBHUSIM
JKH3HU;

— HampaBIIEHHOCTh OOy4YEHHUS Ha CHUCTEMATHYECKOE MPHOOIICHHE OO0YyYaromMXCsi K CaMOCTOSITEIbHON
MMO3HABATEIPHON NIEATEILHOCTH, HAYYHBIM METOJaM IO3HaHHS, (OPMHUPYIONIUM MOTHBAIMIO U Pa3BUTHE

CITOCOOHOCTEH K XHMUU;



— oOecrieueHHe YCJIOBHUH, CIOCOOCTBYIONMIMX MPHOOPETEHHIO OOYYAIOIIMMUCS OIBITa Pa3HOOOpPa3HOM
NeSITeIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMM), MMEIOLIUX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

— (opmupoBanue o0mel GYHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YHCIIE YMEHUI
OOBSICHATh M OLECHUBATh SIBICHUS OKPYXAIOIIETO MHpA, MCIOJb3ys 3HAHUS M OMBIT, MOJy4YEHHBIE MpPU
M3YYCHUH XHMHH, MPUMEHSATh HMX NpU pELIEeHUH MpoOieM B IOBCEIHEBHON >XU3HU U TPYIOBOU
NeSATeIbHOCTH;

— (opmupoBaHue y 0OYyYaIOUIMXCS TYMAHUCTHUECKUX OTHOIICHHWH, MOHUMAHMA HEHHOCTH XMMHUYECKHUX
3HaHUU JUIsI BBIPAOOTKU HKOJIOTMUYECKU LIeJIECO00pa3HOTro MOBEIEeHUs B OBITY U TPYAOBOIl JEATEIbHOCTU B
LEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOGHHSI  OOIIEYETIOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HAMPABIEHHOCTHU JAJIbHEHIIIET0 00YUCHHUS.

OO1iee yucno 4acoB, OTBEAEHHBIX A M3YYCHHS XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUf,

coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COILEPKAHUE OBYYEHMUSA 8 KUIIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHSATUSA

[Ipenmer xumun. Ponb XumMun B )KM3HMU 4YenoBeKa. XUMUS B CUCTEME HayK. Tena u BemecTtsa. Pu3snyeckue
CBOMCTBa BEIIECTB. ATrperaTHoe COCTOsiHHE BeulecTB. [loHATHE O MeTo/ax MO3HAHWS B XUMHUH. YucTeie
BemiecTBa U cMecu. CrocoObl pa3ienieHus: CMeceu.

ATOMBI U MOJNEKYJbl. XUMUYECKHE 31€MEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie U ciioxkHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XWMHYECKHMX OJJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BewlecTB. OTHocuTenbHas aToMHass Mmacca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca. MaccoBas J0Jid
XUMHUYECKOT'O 3JIEMEHTA B COCIUHEHHH.

KommuectBo BemecrBa. Monbs. MoisipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX
eIuHHUII BenecTBa. Pacu€Tel o hopmynaMm XUMHUYECKIX COCTUHEHUH.

Pu3znueckue U XMMUYECKUE SIBICHUS. XMMUUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAHEHUs MAaCChl
BelecTB. XuMuueckue ypaBHeHus. Kimaccudukanuss XUMUYECKUX peakluuil (COeIUHEHUS, Pa3JIoKEHUS,
3aMelIeHus, OOMEHa).

Xumuueckuii IKCnepumeHm:

- 3HaKOMCTBO C XMMHYECKOH MOCYA0H, mpaBuiaMu paboThl B J1a0OopaTopuu W MpUEMaMH OOpalleHus ¢
1abopaToOpHBIM 000PYIOBAaHUEM, U3yYEHUE U OMUCaHUE (PU3MUECKUX CBOWCTB OOpa3llOB HEOPTaHUYECKUX
BEIIECTB, HaOmtoJeHne (u3mdyeckux (TUIaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJIEHCAllMs BOJABI) M XUMHUYECKUX (TOPEHHE CBEUYH, MPOKAIMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaONIOJeHWEe W OMNHCAHHE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiui (pa3nokeHHe caxapa, B3aHMOJCHCTBHE CEPHON KHCIOTBHI C XJOpUAOM Oapws,
pasznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE Kese3a ¢ pactBopoM comu meau (11),
M3y4eHUE CIOCOOOB pa3leNieHuss CMeced: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHHUE,
TUCTHIUISIIMS, XpoMaTorpadusi, MPOBEACHHE OYHCTKH TOBAPEHHOW CONM, HAONIOJICHWE W OMNHCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHuE MOoJenei
MOJIEKYI (IIapOCTEPKHEBBIX ).

BaxHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — snemeHT u mpoctoe BemiectBo. Haxoxzaenue
KHCIIOpO/ia B TIpHpoje, pu3uveckre U XUMHUYECKHe CBoiicTBa (peakuuu ropeHus). Oxcuasl. [IpumeHenue
kucioposia. CriocoOsl OMydeHHsI KUCIIOPO/ia B JIA0OPATOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aymoTponHas MOAU(PUKAIIHS KACIOPO/a.

TermnmoBoii >PpekT XUMUYECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, DK30- M JHJIOTEPMHUYECKHE
peakiuu. TormBo: yrois U MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHHWE MAapHUKOBOTO 3 deKTa, pa3pylieHme

030HOBOI'O CJIOA.



Bogopon — anemeHT 1 npocToe BemiecTBo. Haxoxaenue Bogopoaa B mpupojie, pusnieckre 1 XuMHU4IeCKHe
CBOICTBa, MPUMEHEHUE, CIOCOObI MoxydeHus. Kucnorsl u conu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

@usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HackllleHHBIE M HEHACBIILEHHBIE
pacTBopbl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBas 1075 BEUIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
BoAbl. OcHOBaHMsA. Posib pacTBOPOB B MPUPOJE M B JKU3HU 4YesoBeKka. KpyroBopoT BOAbl B IPHUPOIE.
3arpsi3HeHue NpupoaHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHenunid. Okcuapl. Knaccudukanums okcumoB: coseoOpasyromiue
(ocHOBHBIE, KUCIOTHBIE, am(oTepHble) U HeconeoOpasyromme. Homenknarypa okxcuaoB. dusudeckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM M HEpacTBOpUMblE oOcHoBaHMs. Homenknarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydueHne 0OCHOBaHUM.

Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kucnor. @usndeckne 1 XUMUYECKHE CBOMCTBA KHUCIIOT.
Papn aktuBHocTu metaiuioB H. H. bekerosa. [lonydenue kucuor.

Conu. Homenkiarypa coneil. @uznueckue U XuMuieckue cBoicTna coieil. [lonydenue comneil.
I'eneTnyeckas CBA3b MEXKYy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpe/ieJIeHHE COJIep:KaHusl KUCIOpoa B BO3AyXe, oyuyeHue, coOnpanue, pacio3HaBaHue u
U3Y4YEHHE CBOWCTB KHUCIOpOJa, HAOMIOJEHHE B3aUMOAEMCTBHSI BEIIECTB C KHCIOPOJAOM U YCIOBHUSA
BO3HHMKHOBEHHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHUJIOB U ONMCAaHUE UX
CBOWCTB, TIOJy4eHHE, coOMpaHue, pACHO3HABAaHWE W M3y4yeHHE CBOWCTB BOAOpoAa (TropeHue),
B3auMojieiicTBue Bojgopona ¢ okcugoM wmenu (1) (Bo3MOXHO HCHONB30BaHME BHIEOMATEPHAIIOB),
Ha0r0/IeHNne 00pa3IoB BEMIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pa3IM4YHOM PACTBOPUMOCTBIO, NPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOWM MACCOBOM  JTONeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C MeTaUIaMU (HATpHEM U KalblieM) (BO3MOXKHO
UCIONIb30BaHNE BUIEOMATEPHUANIOB), HUCCIENOBaHUE OO0pa3lOB HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, HAONIOZICHHE WM3MEHEHMs] OKpacKM HMHJMUKATOPOB B PACTBOpAax KHUCIOT M IIENOYeH, U3ydeHHe
B3auMmozeicTBus okcuaa meau (ll) ¢ pacTBopoM cepHOW KHCIOTHI, KHCIOT C METaIaMH, pEeaKIui
HEWTpanu3aluy, IOJIYyYEHUE HEepPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO METala JAPYTUM U3
pacTBOpa COJiM, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJau Mo TemMe «BakHelllne Ki1acchl HEOPTraHWYECKHX
COCIMHEHUI.

Ilepuoanuecknint 3akoH u Ilepuoamyeckasi cucrema xumuuyeckux iemeHToB JI. M. Menneneesa.
CtpoeHue aToMoB. XuUMUu4ecKas cBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

[lepBbie TOMBITKUA KIACCU(PUKALIUU XUMHUYECKUX dJIeMeHTOB. [loHATHE O rpymmax CXOJHBIX AJIEMEHTOB
(menoyHble U LIEIOYHO3EMEIbHbIE METAJIbl, TAJIOI€HbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOphle 00pa3yioT

aM(pOoTepHBIC OKCHUJIBI M TUIPOKCHUJIBI.



[lepuonnueckuii 3akoH. Ilepuonuueckas cucteMa xumudeckux »siaemeHToB JI. WM. Menneneesa.
Kopotkonepuoanas u nmuHHOTIEproaHas ¢opMmbl [lepuoaundeckoit cucrembl XuMu4eckux siaemeHToB /1. U.
MenneneeBa. [lepuonbl u rpymmbl. @U3HMUECKU CMBICI HOPSIKOBOIO HOMEpPA, HOMEPOB NEPHOJIa U TPYIIIIHI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siep. M3otombl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J0YeK
aTOMOB MepBhIX 20 xuMuueckux snemMeHToB llepuoanueckoit cucremsl 1. 1. MenneneeBa. XapakrepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €ro MojoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.
3aKOHOMEPHOCTH  U3MEHEHHUsS  paauyca aTrOMOB  XMMHYECKHX  JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJTMYEeCKUX CBOMCTB IO TPYIIaM U MEPUOJIaM.

3nauenue [lepuoguueckoro 3akoHa u I[leprmoguueckoil cUCTEMbl XMMUYECKUX JJIEMEHTOB JI Pa3BUTHS
Hayku U npaktuku. /. 1. MenueneeB — yu4€HbI U TpaXJaHVH.

Xummnueckas cBs3b. KoBaneHnTHas (oJisipHasi U HETIOJSIPHAs) CBA3b. DJIEKTPOOTPULIATETLHOCTh XUMHUYECKUX
37eMeHTOB. MloHHAas CBSI3b.

Crenenp  okucneHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpouecchl  OKUCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe 00pa3IOB BEUIECTB METAINIOB U HEMETAIJIOB, B3aUMOACHCTBHE THIPOKCH A IIMHKA C PaCTBOPAMU
KHCIIOT U IIeNI0Uei, IPOBEACHHUE OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiny pazIoKeHHs, COSTUHECHHUS).

Meoswcnpeomemnwie céasu

Peanuzamuss MeXnpeIMETHBIX CBA3€d NP HU3YYEHHMM XHMHM B 8§ KJIacCe€ OCYHIECTBISIETCA Yepe3
HCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U TMOHSATUH, SBISIOUIUXCS CUCTEMHBIMH
JUTSL OTJICTBHBIX TTPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO0mme ecTecTBEHHO--HAYYHBIE TMOHSTHS: HAay4HbId (PakT, TUMOTe3a, TEOpHUs, 3aKOH, aHAIW3, CHUHTE3,
KIaccupuKanus, NEPUOAUYHOCTb, HAONMIOJEHUE, SKCIEPUMEHT, MOJAETUPOBAHUE, H3MEPEHHE, MOJEINb,
SIBJICHHE.

dusnka: marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, H30TOIbI, PaJHMOAKTHBHOCTH,
MOJIEKYJa, DSJEKTPUYECKU 3apsiji, BEIEeCTBO, Tello, O0BbEM, arperatHoe COCTOSIHHME BellecTBa, Tas,
(du3nUYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, MOJE3HbIE HCKOMAaeMble, TOIIMBO,

BOJTHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHYeECKasi peaKus

Ilepuoanueckuii 3akoH. Ileproguueckast cucrema xumuueckux anementoB /. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaJUsl,
KaJblMsl U MX COCIMHEHHH B COOTBETCTBUM C IOJOXKEHUEM 3j1eMeHToB B llepmomuueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTAUNIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBS3HU.

Knaccupukanus u HOMEHKIAaTypa HEOPraHMYECKHMX BELIECTB. XHUMHUYECKHME CBOWCTBA BEILECTB,
OTHOCALIMXCS K pa3IM4YHbIM KJIacCaM HEOPraHUYECKUX COEIMHEHMH, FeHeTHYecKas CBSA3b HEOPraHMYECKUX
BELIECTB.

Knaccudukanus XUMAYECKHX PEeaKIuil 1O pa3InYHBIM IpU3HAKaM (TI0 YHCITY U COCTaBy YYacTBYIOIIUX B
PEaKIMU BEIECTB, 0 TEIUIOBOMY 3P HEKTY, 110 U3MEHEHHIO CTENEeHEeH OKUCICHHUSI XUMUYECKUX JIEMEHTOB,
1o O0OpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). DK30- U SHAOTCPMHUECKHE PEAKLIHUU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonatne 0 ckopocTH XHMMHYECKOH peakmuu. [loHsATHE 00 00paTHMMBIX M HEOOPATHMBIX XHMHYECKUX
peakiusx. IloHATHE O TOMOreHHBIX W TreTeporeHHbIX peakuusax. [lonarue o karanuze. [lonstue o
XMMHUYECKOM paBHOBecUH. DaKTOpbl, BIMAIOLIME Ha CKOPOCTh XUMHUYECKOW pEaKUUUd M IOJ0XKEHUE
XUMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, DJEKTPOHHBIM OallaHC OKHUCIUTENbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocCTaBiI€HUE YPaBHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIMH € HCIOJIb30BAHUEM
METO/a IEKTPOHHOTO OaaHca.

Teopust >IEKTPOTUTHUECKON AMCCOLMALMM. OJEKTPOIUTHI M HEINEKTPONUThl. KaThoHBI, aHHOHBI.
MexaHu3M JUCCOLMAMN BELIECTB C PA3IUYHBIMU BHJIAMU XUMHUYECKOW CBsi3U. CTENeHb AMCCOIMAIUH.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUS NMPOTEKaHMs peakluil MOHHOTO OOMEHa, INOJIHbIE M COKpallEHHbIE
MOHHBIE YypaBHeHMsI peakuui. CBoicTBa KHCIOT, OCHOBAaHHMN M cojied B CBeTe€ NPEACTaBICHHH 00
ANEKTpoIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.
Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTANIMYECKMX PEHIETOK HEOPraHWYECKUX BEUIECTB — METAUIOB H
HeMeTauioB (Tpadura W anmMasa), CIOXKHBIX BEIIECTB (XJOpUIA HATPHUSA), HCCIEIOBAaHWE 3aBHUCHMOCTU
CKOPOCTH  XMMHYECKOH  peakuMd OT  BO3JEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEI0BaHUE
3JIEKTPOIIPOBOTHOCTH PAacTBOPOB BEILIECTB, MpoOIlecca AUCCOLUMUAIIMHM KUCIIOT, LIeJoYei u conell (BO3MOXKHO
HCIIOJIb30BAaHNUE BHJIEO MATE€pPUAIIOB), MPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOIIMX IPU3HAKUA IPOTEKAHUS
peaknuii HOHHOTO oOOMeHa (oOpa3oBaHWE OcajKa, BBIACICHUE Ta3a, OOpa3oBaHWE BOJbI), OIBITOB,

WUTIOCTPUPYIOIINX ~ TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (TOpeHHe, peaklHuu



pa3ioKEeHUs, COEAUHEHMS ), pacliO3HaBaHHEe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIIUi
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtajibl 1 MX coeJHHEHUA

OOmiast xapakTepucTuka rajoreHoB. OcoOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIC CTENCHH OKUCIICHHS.
Crpoenne u Qu3uvecKkre CBOICTBA MPOCTHIX BELIECTB — IajloreéHOB. XMMHUYECKHUE CBOWCTBA Ha MpUMEpE
xJiopa (B3aUMOJEICTBHE C MeTaUlaMH, HEeMeTajulaMu, mienodamu). XisopoBoaopor. ConsiHas KUCIOTa,
XMMHUYECKHE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. J[leiicTBue XJiopa M XJIOPOBOAOPOJA HAa OpraHu3M
yesnoBeka. BaxkHeumme XJI0puabl U UX HaXOXKJICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIICHU
okucienusa. CtpoeHue u (u3MYECKHE CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MoOU(UKAIIMH KHCIOPOJa U cepbl. XUMUYECKHEe CBOMCTBA cepbl. CepoBOIOPO, CTPOCHUE, (PU3HMUECKUE H
XUMHUecKkue cBoicTBa. OKCHIBl cepbl Kak NPEICTaBUTENIM KHUCIOTHBIX OKcuJIoB. CepHas KuUCIOTa,
¢dbu3nuecKkue U XUMHUYECKHE CBOMCTBA (0OIIME Kak IMPEeACTAaBUTENs Kilacca KHUCIOT U CHelu(pUYecKue).
XUMHUYECKUE PEAKINH, JEeKAlMe B OCHOBE IMPOMBIILIEHHOTO CIOco0a MONyYeHUsI CEPHON KHUCIOTHI.
[Tpumenenne cepHoit KuciaoThl. ConM CEPHOM KHCIOTHI, KAdyeCTBEHHAs pPEaKIHus Ha CyJiab(paT-uoH.
Haxoxnenne ceppl M €€ COEQUHEHUN B MPUPOJE. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpeabl
COCMHEHUSIMH Ccepbl (KUCIOTHBIE TOXKIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeA0TBpPALICHUS.

O6mras xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbIE CTETICHU
OKHCJIEHUS. A30T, paclIpOCTpaHEHHUE B PUpoJe, PU3NYECKUEe U XUMUYECKHe cBolicTBa. KpyroBopor azota B
npupoje. AMMHaK, ero (pu3n4eckue U XMMHUYEeCKHe CBOWCTBA, MoJdydeHue u npuMeHenue. Coiau aMMOHMS,
uxX (u3NYecKkre M XUMHUYECKHE CBOICTBa, MpuMeHeHHe. KauecTBeHHas peaklds Ha HOHBI AMMOHUS.
A30THas KHMCIOTa, €€ noylydeHue, (pu3ndeckue U XuMU4eckie cBoicTBa (001Iue Kak MpeIcTaBuTeNs Kiacca
KHCIIOT W crnenuduueckue). Vcrnonb3oBaHWE HUTPATOB W COJEH aMMOHHUS B KayeCTBE MMHEPAIbHBIX
ynoOpeHuil. XuMHUECKOe 3arps3HEHUE OKPY)KAIoLIeH cpelbl COeIMHEHMSIMU a30Ta (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3lyXa, MOYBBI U BOJI0EMOB). Docdop, amnorpornHsie Mogudukanuu pocdopa, pusndeckue u
xumuueckue cpoiictBa. Oxcua docdopa (V) u dpochopnas kucinora, puandeckue 1 XUMUIECKHE CBOICTBA,
nosydenue. VMcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIH.

OOmas xapaktepucTtrka 1eMeHToB |V A-rpynmnbel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTENEHH
OKHCIIeHHs. YTJepoJ, aIOTPONHble MOAM(UKALNYU, paclpocTpaHEHHE B TNpupoae, (¢GHU3NYECKUe MU
XUMHUYECKUe cBoicTBa. Ancopoius. KpyroBopot yriepona B mpupoze. OKCuabl yriaeposaa, ux Gu3ndecKkue
U XUMHYECKHE CBOWCTBA, JCICTBHE Ha >KMBBIE OpraHU3MbI, MOJIYYEHHE U MpPUMEHEHHE. DKOJIOrHYecKue
npobnemMbl, CBA3aHHble C okcugoMm yriepoaa (IV), rumoresa rno6agbHOrO MOTEIJICHUS KIMMATa,
NApHUKOBBIN 2P PeKT. YTosbHas KUCIOTA U €€ CONU, UX (PU3NUECKUEe U XUMUUYECKHE CBOICTBA, MOITy4YEeHUE U
npuMmenenue. KauectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue kKapOOHATOB B OBITY, MEIULIMHE,

IMPOMBIINIJICHHOCTH U CEJILCKOM XO3SICTBE.



IlepBoHauaibHble MOHATUS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yriepoaa (MeTaH, 3TaH,
STUJICH, alleTUJICH, 3TaHOJ, INIMLEPUH, YKCyCHas KucioTa). [IpupoaHble HCTOUHUKH YIII€eBOAOPOAOB (Yrodib,
OPUPOJHBIN Ta3, He(PTh), NPOAYKTH UX HepepaboTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUIEHHOCTH.
[TonaTHe 0 GMOJOTMYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeKax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOe €IMHCTBO OPraHMYECKUX U HEOPIraHUYECKUX COCIUHEHUH.

Kpemuuii, ero gusnueckue U XMMUYECKHE CBOMCTBA, MOMydyeHUe U npuMeHeHne. CoelnHeHUsT KpEMHUs B
npupoge. OOmme npencraBienuss o0 oxcune kpemuus (V) m xpemuueBoit kucnore. CHIMKAThl, HX
HCIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelne cTponTenbHble MaTepUalbl: KepaMHKa, CTEKIIO,
LIEMEHT, OeToH, jxene300eToH. IIpoGneMbl 0€30macHOr0 HCHOJIb30BAHUS CTPOMTEIBHBIX MATEPHUATIOB B
[IOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenmn:

U3y4YeHHE OOpa3[0B HEOPraHWYECKUX BELIECTB, CBOMCTB COJITHOM KHUCIOTHI, IPOBEIACHHE KadeCTBEHHbIX
peakiuii Ha XJIOPUA-UOHBI M HAOI0/IEHHE TPU3HAKOB MX IMPOTEKAHUS, OIBITHI, OTpaxarouue GU3ndecKue u
XMMUYECKHE CBOMCTBAa Tajlor€HOB M HX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAaHHE BUEOMATEPHAJIOB),
O3HAaKOMJIEHHE C oOpaslnaMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJICHHME C oOpa3namu cepbl u €
COEIMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHE BUACOMATEPHAJIOB), HAOIIOJCHHE Nporecca OOYTITUBaHHUS
caxapa IOJ JEHCTBMEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIOTHI, M3yYEHHE XHMHYECKHUX CBOICTB
pa30aBICHHON CEpPHON KHUCIOThI, MPOBEJIECHUE KAueCTBEHHOM peakuuu Ha cylb(haT-uOH M HaOIoJeHHE
IpU3HaKa €€ MpOoTeKaHus, O3HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBaMH a30Ta, (pochopa U UX COCOUHEHUH
(BOBMOXKHO HCHOJb30BaHUE BHJIEOMATEPHANIOB), oOpa3lamMu a30THBIX U (QocOpHBIX yIOOpeHHi,
NojlydeHue, coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB aMMMaka, IpOBeJIeHHE KadeCTBEHHBIX
peaknMii Ha MOH aMMOHHS M ¢ochaT-MOH U H3Y4YEeHUE MPU3HAKOB MX IPOTEKaHMs, B3aUMOEHCTBUE
KOHIEHTPHUPOBAHHOM a30THOW KHUCIIOTHI ¢ MEJIbIO (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHUATIOB), U3YUECHHE
MoOJiefiell KpUCTAJUIMYECKUX pemETOK anmasa, rpadura, QymnepeHa, O3HAKOMIIEHHE C IPOLECCOM
azicopOLIMK pacTBOPEHHBIX BEILECTB AaKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM IMPOTHBOrasa, MOJydeHHe,
coOupaHue, pacrio3HaBaHHE M M3y4YEHHE CBOMCTB YIJEKHCIOro rasa, IpoBEelIEHUE KaueCTBEHHBIX pEaKIUii
Ha KapOOHAT M CHUJIMKAaT-UOHbI M H3y4YeHHE IMPU3HAKOB UX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOIYKIIHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIEHUE IKCIIEPUMEHTAIbHBIX 33Ja4 1o TeMe «BakHeime HemeTalbl 1
UX COEAVHEHUSD.

MeTajljibl M MX COeIMHEHUS

OOmiasi XapakTepUCTUKAa XUMHUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAHMM MX TIOJOXKEHHUS B
[Tepuonnueckoit cucreme xumuueckux smemeHTOoB [[. M. MengeneeBa m crpoenuss atomoB. CTpoeHuUe
MeTayuIoB. MeTayuinyeckasi CBSI3b U MeTaJUIMUYECKasi KpUCTaJUIMYecKasi peléTka. DIEeKTPOXUMUYECKUN P
HanpspDkeHud MetayioB. Pusnyeckue M XMMHUYECKUE CBOicTBa MeramioB. OOmue crocoObl MOTyYeHHs
MeTauioB. [loHATHE O KOPPO3MM METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,

YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIIICHHOCTH.



[Ilenounkie MeTauibl: nojgoxeHue B [lepuoauueckoil cucrteme xumuueckux snemeHToB Jl. . Menneneena,
CTPOEHHE UX aTOMOB, HAXOKJEHHE B npupoze. Pu3nyeckue 1 XuMUIecKre CBOMCTBA (Ha puMepe HaTpus U
Kayust). OKCUAbl U THAPOKCU/IBI HATPUA U Kaius. [I[puMeHeHne menoyHbIX METaUIOB U UX COCTMHEHHI.
[IlenoyHo3eMenbHbIE METAJUIBI MAarHUii M KaJjbLWW: MOJIOXKEHHE B Ilepuoandeckoi CUCTEME XUMHYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAX0XKAEHHUE B Ipupoae. Pu3nueckue U XuMU4YeCKue
CBOMCTBA MarHusl M Kanbliusg. BakHeillue coenuHeHus: Kajablus (OKCUI, THAPOKCUI, coyin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B [lepuonnyeckoil cucreme xumuueckux ieMeHTos J[. . MenneneeBa, cTpoeHue
aToMa, HaxoXJeHue B npupoje. Puznyeckue U XMMHUECKHUE CBOWCTBA almoMUHMS. AMGBOTEpHBIE CBOMCTBA
OKCHJIA ¥ TUJIPOKCUA ATTFOMUHUS.

Kenezo: nmonoxenue B Ilepuoanueckoin cucreme xumuueckux snemeHToB . M. Menneneesa, cTpoeHue
aToMa, Haxo)KJeHue B npupozae. Ouznyeckue U XUMHUYECKUE CBOMCTBA xkene3a. OKCHUIbl, TUIPOKCUABI U
comu xene3a (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTyUEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIaBOB, X (PU3MYECKHMMM CBOWCTBAMH, M3Y4YEHHUE PE3YJIbTATOB
KOPpPO3HH METaUIOB (BO3MOKHO HCIOJIB30BAHUE BHIECOMATEPHAIIOB), OCOOECHHOCTEH B3aMMOACHUCTBUS
OKCHJIa KaJlblIUsI M HATPUS C BOJOM (BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHATIOB), HCCIEA0BAaHNE CBONCTB
KECTKOM BOBI, MpOIlecca TOPEHUsS Keje3a B KUCIOopoae (BO3MOXKHO MCIIOJNB30BAaHHE BHICOMATEPHAIIOB),
MIPHU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KaJIbIHs, aJFOMUHNS, IIMHKA, sxkernesa (11)
u xene3a (I11), menu (Il), HaGmroneHre M onMMcaHWe TPOIIECCOB OKpAIIMBaHUsS TUIAMEHH MOHAMHU HaTpHs,
Kalmusi ¥ Kalublus (BO3MOXHO HCIOJIB30BAaHUE BHJIEOMATEPHANIOB), UCCIEeNOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCH/Ia ATFOMUHUS U TUJIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1au Mo TeMe «BaxHeilme
METaJIJIbl U UX COETUHEHUS».

XuMHus U OKpY:KamoLas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOM >KM3HM 4YelIOBEKa. be3omacHoe HCMONb30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYecKoe 3arpsi3HeHHe OKpYyKarolllel cpenbl (MpeaenbHas JoMmycTUMas KOHIIEHTpalUsl BeIeCTB, Aajee —
[TJK). Ponbs XxuMuu B pelieHHH SKOJIOTHYECKUX IpooIIem.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3IioB MaTepUaANIOB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJTMMEPHBIE MaTEPHAIIBI).
Meostcnpeomemnwie ceasu

Peanmusamuss MeXnpeIMETHBIX CBA3€H IIPM M3YYEHMM XHMHM B 9 Kjacce OCYHIECTBISETCA Yepe3
HCIOJIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH

AJIL OTACIIBHBIX TPEAMETOB €CTCCTBCHHO--HAYYHOI'O ITUKJIA.



OOmme ecTecTBEeHHO-HAY4YHbIC IOHATHS: HAay4YHbIA (aKT, TWUHOTe3a, 3aKOH, TEOpHs, aHAIM3, CHHTE3,
KJIaccHU(UKaLuUsA, NEPHOANYHOCTb, HAONIONCHHE, AKCIIEPUMEHT, MOJCIMPOBAaHUE, H3MEPEHHE, MOJEINb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUSI, MAaTEPUAIIBI.

dusuka: marepusi, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIWJA, H30TOIBI, PaJNOAKTUBHOCTS,
MOJIEKYJIa, JIEKTPHUCCKHUNA 3apsi/l, IPOBOAHUKH, TTOIYITPOBOAHUKH, AUIIEKTPUKH, (OTOAIEMEHT, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KPUCTAIIMYECKAs PEHIETKa,
CILIaBbl, ()M3MYCCKHE BEIMYHMHBI, CAMHUIIBI U3MEPCHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Counnue.

buonorus: ¢orocunres, npixanue, O6uochepa, IKOCHUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IIUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE IMOPOJBI, IOJIE3HBIE HCKOIMAEMbIE, TOIUIHMBO,

BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA INTPOI'PAMMBI 11O XMMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yNabTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa30BaHUS JOCTHTAIOTCA B XOJE
oOyueHusT XHMHUU B €IUHCTBE Y4e€OHOM U BOCHUTATENIbHOM JEATENIbHOCTH B COOTBETCTBHHM C
TPAAUIIMOHHBIMH POCCUNUCKUMU COIIMOKYJITYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU
B 001IecTBE MpaBUIaMU U HOPMAaMH MOBEICHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHHUS, CAMOPa3BUTHS
U COLIMAIN3aui 00yJaronIXcs.

JInuHOCTHBIE  pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYalOUIMXCS PYKOBOJCTBOBATbCS  CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACLIMPEHHUE OIBITA JEITEIBHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOILUEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY M HAy4YHOMY HAacleJuIo,
MOHWMAaHMs 3HAYCHUST XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM HMH(POpPMAIIHEH O TIEPETIOBbIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOIMCTBE MHUpa U OOIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEACTABICHUS O COLMAJIBHBIX HOPMax M IMPaBUIAX MEKIMYHOCTHBIX OTHOIIEHWM B KOJUIEKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON
U IPYTUX BUAAX JIE€ATEIILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENbHOCTH MPU BBIMOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a7a4, BBINOJHEHHH XHWMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B IIPOLECCE ITOM yueOHOU JesTeNIbHOCTH,
TOTOBHOCTH OLIEHMBAaTh CBOE ITOBEJAEHUE M TOCTYNKH CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHpPOBO33PEHUYECKHE IIPEACTABICHHUS O BEIIECTBE W XHMMHYECKOM pPEakUHWH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTABIISIOLIIME OCHOBY JUISI IOHMMAaHUS CYIIHOCTH Hay4YHOU
KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHPOMABI, B3aHMMOCBS3IX
YeJI0BEKa C IPUPOAHOU CPENOH, O POJIM XUMHUH B ITIO3HAHUM DTUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHBBI, HaIlpaBJICHHbIE Ha IMOJIyY€HHWE HOBBIX 3HAHUHM MO XMMHH, HEOOXOAUMBIE IS
00BsICHEHUST HAOIIOAAEMbIX IMPOLIECCOB U SIBJICHUH, MMO3HABATEIbHOW, HHPOPMAIIMOHHON U YMTATEIbCKOM
KyIbTYpbl, B TOM YHCIIE HaBBIKOB CaMOCTOATEIbHOW pabOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOM

JmTepaTypoﬁ, AOCTYIIHBIMH TCXHUYCCKUMU CPECACTBAMU I/IH(I)OpMaI_II/IOHHLIX TCXHOHOFHﬁ;



WHTEpEeC K 00yYEHHUIO M TO03HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM00Opa30BaHHUIO,
MPOEKTHON W HCCIENOBATENbCKON NEeATENIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBICHHOCTH U YpPOBHS
oOyueHus B JalIbHEHIIIEM;

4) opMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'0 OTHOLIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKHM Ha 370POBBII
o0pa3 >KM3HH, OCO3HAHHE IOCJIEICTBUN M HENPUATUE BPEIHBIX NPUBBIYEK (YMOTPEOIECHUS AIKOTOJIA,
HAapKOTHKOB, KYpEeHHsI), HEOOXOIUMOCTH COOMIOJNCHHUS TpaBUi OE30MacHOCTH TMPH OOpalICHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K MPaKTUYECKOMY H3y4eHHUI0 Ipodeccuil U Tpyaa pa3iMyHOro poja, yBaKEHHE K TPYyLy U
pe3yibTaTaM TPYIOBOM JAESITENIBHOCTA, B TOM YHCJIE Ha OCHOBE IMPUMEHEHHMs MPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIH BHIOOp WHIUBUAYATbHOW TPACKTOPHH TIPOJODKEHUS O0O0pa3oBaHUS C Y4ETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIEIHOM
npodeccnoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCHOHATBLHOM cperie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTHUECKU IIeJIeCO00pa3Hoe OTHOLICHHE K MPUPOJE KaK HCTOYHUKY KU3HH Ha 3emie, OCHOBE eé
CYUIECTBOBAHMSI, IMOHMMAaHHME LIEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOIIIEHNE K COOCTBEHHOMY (PU3UYECKOMY M TICHXUYECKOMY 37I0POBBIO, OCO3ZHAHHE IIEHHOCTH COOJIIO ICHHS
MpaBujI 6€30MacHOTO TTOBEACHHS TP padOTE C BEIIECTBAMHU, a TAK)KE B CUTYAIMIX, YTPOXKAIOIINX 37I0POBBIO
U KM3HH JIIOJIEH;

CHOCOOHOCTH MPHUMEHATH 3HAHUS, TOTydyaeMble MPU W3YYCHHHM XUMUH, U PEHICHUs 3ajad, CBSI3aHHBIX C
OKpY>Kalolllel MPUPOAHON CpEOM, IS IOBBIIECHUS YPOBHS SKOJOTMYECKOW KYJIbTYPhl, OCO3HAHMS
I00AJBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM W MyTeH UX PEHICHHUsS MOCPEIACTBOM METOJIOB XHUMHH,
9KOJIOTUYECKOI'O MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM, KOMMYHUKATUBHOU H
COLIMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocraBe meranmpenMETHBIX pPE3yJbTAaTOB BBIJICISIOT 3HAYUMBIE 711 (DOPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHay4HbIe TOHATHS (3aKOH, TEOpHs, MPHHIIMI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
JPYTOE.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE
3HAHUN W3 STUX NpPeaMeToB (HOPMHUPOBATH MPEACTABICHHWE O IIEJIOCTHOM HAyYHOM KapTHHE MUpa, |
yYHUBEpCaJbHbIE Y4YeOHBbIC IeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETyJISTUBHBIC), KOTOPHIE
obecnieunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIFHOMY IUIAHUPOBAHHIO W OCYIIECTBICHUIO
y4eOHOU e TebHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornyeckue aeiicTBHA:



YMEHHSI HCIIONb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOSGHUHM 3HAHMM: PacKpbIBaTh CMBICI
XUMHUYECKUX TMOHATUHN (BBLACTATh MX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH B3aHMOCBSA3b C JPYTHMMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS Il OOBSICHEHHS! OT/ACIbHBIX (DaKTOB U SBJICHUHN, BHIOUPATh OCHOBAHUS
U KpUTEpUHU Ui KIACCU(PHUKAIMM XUMHUYECKHX BEIIECTB W XUMHUYECKHMX pEaKUui, yCTaHaBIMUBAThH
MPUYMHHO-CJICICTBEHHbBIE CBSI3M MEXIy OOBEKTaMU W3Y4YEHHs, CTPOUTH JIOTMUECKHE paCCYXKIACHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, IO aHAJIOTHH), AeJIaTh BBIBOJbI U 3aKIIOUCHHUS;

YMEHHME NPUMEHATH B Ipoliecce NMO3HAHUS NOHATHA (IIPEIMETHBIE U METalpeIMETHBIE), CUMBOJINYECKHUE
(3HAKOBBIE) MOJENHU, HCIOJIB3YEeMble B XUMHH, IpeoOpa3oBHIBATh ILIMPOKO IPUMEHSEMBIE B XUMHUH
MOJIeTIbHBIE MIPE/ICTABICHUS — XUMUYECKUI 3HAK (CUMBOIJI 3JIEMEHTa), XUMUYecKasi (opMyna U ypaBHEHHE
XUMHUYECKON pEeaKkIUH — MpH pEeUIeHHH Y4eOHO-TIO3HABATEIbHBIX 3aJad, C Y4ETOM 3TUX MOJENbHbBIX
IIPE/ICTABICHUM BBISIBISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKUM H3Y4aeMbIX OOBEKTOB —
XMMHAYECKHX BEIIECTB M XUMHUYECKHUX PEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-
CJIEJICTBEHHBIE CBSI3HM U MIPOTUBOPEUHS B H3y4aEMBIX MPOIECCAX U SIBICHUAX.

Ba3zoBble uccienoBareibckue 1elCTBUS:

YMEHHE UCIOJb30BaTh MOCTaBJICHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA IO3HAHHUA, a TaKXKE B KayeCTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUN;
MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHHUIO, OPTaHU3ALMU U TPOBEICHUI0 YUYEHHYECKUX SKCIEPUMEHTOB,
yMEHHE HAOMI0AaTh 32 XOJI0OM MPOIEcca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (HOPMYIUPOBAThH
00001IEHNsT W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITa, HCCIEI0BAaHUSA, COCTABIATH OTYET O
IIpOJIeJIaHHOM pabdoTe.

Padora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, AHAJIM3UPOBATh U HHTEPIPETUPOBATH MH(GOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
MIPE/ICTaBICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-TOMYJSIpHAs JINTEpaTypa XHUMHUYECKOTO
coJiep’KaHusi, CIpaBOYHble MocoOusi, pecypcbl WHTepHETa), KpUTUUECKH OLIEHMBAaTh NMPOTUBOPEUYHMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSTh pa3IUuHble METOJAbl M 3alpochl NpU TMOHMCKE M O0TOOpe HHpopMalUu MU
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3aJay
onpeAenéHHOro TUMa, NpuoOpeTeHue ombiTa B  00JacTH  HUCHOJIB30BaHUS  MHPOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaIeHUE KYJIbTYpO aKTUBHOT'O UCIOJIB30BAHUS PA3IMYHBIX TOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMANbHYIO (QOpPMY TpeACTaBIeHUS HHPOPMALUU H
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOKHBIMU CXEMaMu, AuarpaMMaMHu, IpyruMu popmamu rpaduku U
UX KOMOMHAILIMAMU;

YMEHHUE HCIOJNIb30BaTh W AHAJIM3WPOBaTh B IIpollecce YUYEeOHOH U HUCCIeNOBaTeIbCKOU JESTETbHOCTH
MHGOpPMALIMIO O BIMSIHUM TNPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHUE
OKpY>Karolle MpUpOTHON CpebI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:



yMEHHUS 3a7aBaTh BOMPOCHI (B XOje Auaiora W (WIM) IUCKYCCHM) IO CYIIECTBY OOCYKIaeMOH TEMBI,
(bopMyInHUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIOKEHHON 3a1auH;

YMEHUS MPEACTaBIATh MOJIYYCHHBIE PE3yIbTaThl MO3HABATEIBLHON JIEATEILHOCTH B YCTHBIX U IMUChMEHHBIX
TEKCTax; JieJaTh MPE3EHTALMI0 PEe3yIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO 3KCIepuMeHTa (1abopatopHOro
OIIbITa, Ja00PaTOPHOI pabOTHI 1O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUeOHOIO MPOEKTA);

yMeHHs Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM 1MO3HABaTEIbHON U HCCIIEI0BATEIbCKOM
JEeSTEIbHOCTH MIPH PEIICHUU BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE y4éTa OOIIUX MHTEPECOB M COTIACOBAHUS
no3uruil (00CyXIeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJIWUHAIMS COBMECTHBIX ICHCTBHIA,
olpesieNieHue KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThI U JpyTHe).

PeryasiTuBHbIe YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSITEILHO OINPEACNIATh IENH ACSITeIbHOCTH, TIJIaHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH
U TP HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JICSATEIBLHOCTh, BRIOMPATh Hanbosiee 3 eKTUBHBIE CITOCOOBI
pemieHrs Y4eOHBIX M TIO3HABaTENIbHBIX 33/1a4, CaMOCTOSITENbHO COCTABJIATH WM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA aJITOPUTM JEHCTBHUI MPH BHIMOIHEHUH 33aJaHU ¢ Y4ETOM MOJIY4YeHHs] HOBBIX 3HaHHH 00
M3y4aeMbIX OOBEKTaxX — BEHIECTBAX M PEAKIHUAX, OICHMBATH COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTra
3asBJICHHOM 11€JIM, YMEHHUE UCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbi€ B YCIOBUH 3aJJaHUN.
HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pPe3yabTaTOB MO OCBOCHHIO 005S3aTEIbHOIO COJIEPIKaHUs, YCTAHOBIEHHOTO JaHHOM
(benepaibHON paboueit MporpaMMoi, BRIIESIOT: OCBOCHHBIE 00YJarONUMUCS HAYYHBIC 3HAHUS, YMEHUS U
CrocoObl JEUCTBUM, crnenuduyuecKkre s MPEAMETHOM o0macT «XUMHS», BHIABI JCATEIBHOCTH IO
MOJIYYEHHUIO0 HOBOTO 3HAHMSI, €r0 WHTEPIIPETAIMH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX Y4eOHBIX
1 HOBBIX CUTYyaIUsX.

K koHmy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: aTOM, MOJEKYJIa, XUMUYECKUW HIIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsI U MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MacCoBas
JONIST XMMHUYECKOTO DJIEMEHTa B COCAMHEHHH, MOJSAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COIIb,
AIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKUCIICHUS, XUMHYECKasi Peakius, KiIacCu(pUKaIus peakifii: peakiuu
COCIMHCHHMS, PEAKIMK PAa3JIOKECHHS, PEaKIMH 3aMEIICHHs, PEaklnu OOMEHa, 2K30- M IHIOTCPMUUYECKHE
peaxiuu, TermaoBor dPGEKT peakiuu, apo aToMa, dJIEKTPOHHBINA CIOH aTomMa, aToMHasi opOuTatb, paanyc
aToMa, XUMUYECKasl CBsI3b, MOJISIPHAsL U HEMOJISIpHAsA KOBAJICHTHASI CBSI3b, MOHHASI CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBast 1011 BelecTBa (TIPOIEHTHASI KOHIICHTPAIHsI) B paCTBOPE;

o WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHH W MPUMEHATH ITH TOHATHS TIPHU

OIMCAaHUU BEIIECTB U UX MPEBPAILECHUM;



o UCIIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY [UJISi COCTaBlieHUS (OpMyNn BeEIIeCTB U YpaBHEHHM
XUMHYECKUX PEAKIINIL;

o ONpEeNATh BAJIEHTHOCTh AaTOMOB DJJIEMEHTOB B OMHApPHBIX COCIWHEHUSX, CTENEHb OKUCICHHS
3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, IPUHAJIC)KHOCTh BEIIECTB K OMPEIeIEHHOMY KIJIACCy COSAMHEHMM
o Gpopmysam, BUJI XMMHUUYECKOI CBsI3U (KOBaJICHTHAS! M HIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpsiBaTh cMbica [lepuogmueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATh MMOHUMaHUE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MoyoxeHus B llepuonnyeckoii
CUCTEME, 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO Y4Y€HUS,
3aKoHa ABOTaJIpo;

o ONKCHIBATh W XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuonuyeckoil cucTeMbl XHMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymmna)y,
Masble U OOJbIINE MEPHOAbl, COOTHOCUTh 0003HAYEHUS, KOTOpble nMeroTcst B Tabnuue «llepuognueckas
cucteMa XxuMu4eckux smeMenToB Jl. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsij sijpa, oOlee YHUCIO DJEKTPOHOB M PACIpEACICHHEe HX TI0
AIEKTPOHHBIM CIIOSIM);

o KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHNYEeCKHE BEIECTBA, XUMUYECKUE PEaKIHH (110
YHCIy U COCTAaBY yYacCTBYIOIIUX B PEeaKIMU BEUIECTB, [0 TEIIIOBOMY 3D PeKTy);

o XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMUMHYECKHE CBOWCTBAa BEIIECTB pPA3JIMYHBIX KIIACCOB,
MOATBEPK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;
o MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

o BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (opmyre COelMHEHHUs, MacCOBYIO IONII0 BEIIECTBA B PAcTBOPE, MPOBOAMTH
pacy€Thl O YPAaBHEHHUIO XMMHUYECKOMN peaKIuu;

o MPUMEHSATh OCHOBHBIC ONEPAIlMH MBICIUTEIBLHON NEATeTbHOCTH — aHAM3 M CHUHTE3, CPAaBHEHHE,
00001IIeHNe, CHCTEeMATH3aIlUI0, KIAaCCH(UKAIUIO, BBISBICHWE MPUYMHHO--CICJACTBEHHBIX CBSI3€d — JIA
M3y4YeHUs CBOWCTB BEIIECTB M XHWMHUYECKHX PEAKIUH, E€CTECTBEHHO-HAyYHBIE METOJbI IMO3HAHHUS —
HaOI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIIEHHBIH );

o CJIeIOBaTh NpPaBHJIAM IOJIb30BAHUS XUMHUYECKOW IMOCYI0M U 1a00paTOpHBIM O0OpyIOBaHHEM, a
Takke TMpaBuiaM oOOpalleHus C BeUIECTBAMH B COOTBETCTBHHM C WHCTPYKIHUSAMH TIO BBIMOJTHEHUIO
1ab0PaTOPHBIX XUMHYECKHUX OMBITOB MO TMOTYYEHUIO M COOMpaHHIO ra3000pa3HBIX BEIIECTB (BOAOpOIA H
KHCJIOPOJIa), TMPUTOTOBJICHUIO PACTBOPOB C OMPENEIEHHON MAacCOBOW 10JIEM pacTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh U MIPOBOJIUTh XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IMIEIOYEH U KUCIOT
C TIOMOIIIBI0 HHIUKATOPOB (JTakMyc, (heHondTanent, METUIOPAHK U APYTHUE).

K xoHmy oOydyenuss B 9 Kijacce TMpeAMETHBIE pPe3yiabTaThl Ha 0a30BOM YpOBHE JMJOJKHBI OTpa)karh

c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:



o PacKpbIBaTh CMBICII OCHOBHBIX XUMHWUYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIECHb
OKHCJICHHUS, XUMUYECKasl PeaKIlHsl, XUMUUECKasl CBsI3b, TEIIOBOM 3(h(PeKT peakiiuu, MOJIb, MOJSIPHBII 00bEM,
pPacTBOp, SJICKTPOIMTHI, HEIICKTPOJHTHI, IICKTPOJIUTHYCCKAs JUCCOIMAINS, PEAKIMH WOHHOTO OOMeEHa,
Karajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpaTUMbIC pPEAKIUU, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLINU, OKUCINUTEIb, BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aMmpOoTepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs, METaJIM4yecKas), KpUcTalinyeckasi peméTka,
KOpPpO3Usl METaJUIOB, CIUIABbI, CKOPOCTb XHMHMUYECKOM peaKIuu, NMPEeAeNIbHO TOMYyCTUMAasi KOHIEHTpaIus
[TIK Bemectna;

o WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX NOHATHUH W NPUMEHATH 3TH NOHATHUS INPHU
OMHMCAHUU BEIIECTB U UX MPEBPAICHU;

o UCIIONIb30BAaTh XMUMHYECKYI0 CHMBOJIMKY JUJIsi COCTaBleHUs (OpMyNn BEIIeCTB U YpaBHEHHA
XMMHYECKUX PEAKIIU;

o ONpEeNEeNsATh BAJNECHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX JIIEMEHTOB B COEIMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHA/IEKHOCTD BEIIECTB K ONpeAeIEHHOMY KJlaccy COeIuHEeHU o Gpopmysam, BI]
XUMHUYECKOH CBsI3U (KOBaJCHTHAs, MOHHAsI, META/NINYeCcKasi) B HEOPraHUYECKUX COCNUHEHMUSIX, 3apsij UOHA
Mo XMMHYECKON (opmyne, XapakTep cpeAbl B BOJHBIX PAaCTBOpaX HEOPraHUYECKUX COCIUHEHHH, THII
KPUCTAJUTMYECKON peIéTKY KOHKPETHOTO BEIIECTBA;

o packpeiBaTh cmbica [lepmoamueckoro 3akona JI. . MeHneneeBa W JE€MOHCTPUPOBATH €rO
MMOHMMaHHUE: OMKCHIBATh U XapakTepu3oBaTh TabmuuHyro (Gopmy [lepmoanueckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «JIaBHas moArpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymma)y,
Majible U OOJBIINE MEePUOJIbI, COOTHOCUTh 0003HAUEHUs, KOTOPhIe UMEIOTCS B NEPUOAMUYECKON TabmiuIe, ¢
YUCJIOBBIMU XAapPAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apsij sjpa, ooiee
YHUCJIO DJIEKTPOHOB U PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHITH O0IME 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH B IMpeAesiax MaJlbIX NEPHOJIOB U TVIABHBIX MOATPYIII C
y4€TOM CTPOCHHUS X aTOMOB;

o KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYECKHE PEaKinu (10
YHCIy U COCTaBy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((}EKTy, M0 M3MEHEHHUIO CTEeTCHEeH
OKHWCJICHUSI XUMUYECKUX DJIEMEHTOB);

o XapakTepu30BaTh (OMUCHIBATH) OOmMEe M CHeNUPUUECKUEe XUMHYECKHE CBONCTBA MPOCTBHIX U
CIIOKHBIX BEIIECTB, TOATBEPXKIas OIMHCAHWE TPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

o COCTaBJISITh YPABHEHUS SJEKTPOJUTUUECKOW IUCCOLMALMU KUCIOT, IIEJIOYeHd U COJIeH, MOJIHbIE U
COKpalI€HHbIE YpaBHEHHUS peakUWid HMOHHOTO OOMEHa, YypaBHEHUS peaklMi, MOATBEPKIAIOIINX

CYIICCTBOBAHUC TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB;



o pPacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM COCTaBIEHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKLIUid;

o IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT UX CTPOCHHUS, BO3ZMOXHOCTH IPOTEKaHUs
XUMHUYECKUX IPEBPAILECHUN B pa3JIMUHBIX YCIOBHUSIX;

o BBIYHUCIIATh OTHOCUTEIBHYI) MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (opmyse COeIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PAacTBOpE, MPOBOAUTH
pacy€Tsl 0 YPaBHEHUIO XMMUYECKOM peaKIuu;

o coOirofaTh MpaBWia TOJIH30BAHUS XUMUYECKOW TOCYNOH M J1abOpaTOPHBIM 00OpYyHAOBaHHEM, a
TakKe IMpaBWwia OOpalleHHWs] C BEMIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHEHHUIO
1ab0PaTOPHBIX XUMHUYECKHX OTBITOB MO TMOJYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
YIIIEKUCIIOTO Ta3a);

o MIPOBOJIUTh PEAKLIUU, MOATBEPKIAIONINE KAUECTBEHHBIA COCTaB PA3JIMYHbBIX BEILIECTB: PacliO3HABaTh
OTIBITHBIM MYTEM XJIOpU[-, OPOMUI-, UOAUI-, KapOoHaT-, pocdar-, CUIUKAT-, CyIb(aT-, THIPOKCHI-UOHBI,
KaTHOHbl aMMOHUS U UOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIaHUUYECKUX
BEILIECTB;

o MPUMEHSATh OCHOBHBIC ONEPAIlMH MBICIUTEIBLHON NEATEIbHOCTH — aHAJM3 M CHUHTE3, CPABHCHHE,
00001IeHNe, CHCTEMAaTU3allNI0, BBISABICHUE MPHYUHHO-CICIACTBEHHBIX CBSI3€H — I M3YYCHHS] CBOWCTB
BEILIECTB U XMMUYECKHX PEAaKIUi, ECTECTBEHHO-HAYUYHbIE METOJbl MO3HAHUS — HAOJIOJCHUE, U3MEPEHHE,

MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No KoaudecTBO yacoB BﬂeKTpoﬂﬂble ]_IATA
HaumenoBaHue pa3jiesioB U
n/ TEeM IPOrpaMMbl B Kontp. I (nposrrc) KOPPEKTHPOBKA
n porp cero paGoThI paKThieckue 00pa3oBaTe/IbH niaH  dakr PP P
padoThI
ble pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb bubnuoreka
11 €CTECTBO3HAHUS U 5 5 IIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/
JeloBeKa 7f41837c
bubanoreka
BemecTBa 1 XUMHYECKHE
1.2 5 15 1 HOK
peakuuu https://m.edsoo.ru/
7f41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

bubnnoreka
Bosnyx. Kucnopoa. [lonsarue LIOK
2.1 6
00 okcuaax https://m.edso0.ru/
7f41837c
bubanoreka
99 Bonopoa.Ilonstue o 3 1 [HOK
KHUCJIOTaX M COJISAX https://m.edsoo.ru/
7f41837¢c
Bona. PactBopsr. [Tonsitue 06 brbmmorexa
2.3 5 1 1 LHOK
OCHOBAHIIX https://m.edsoo.ru/
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7f41837c

Bubnuoreka
OCHOBHBIE KJIaCChI LOK
2.4 HEOPTaHUYECKUX 11
p . https://m.edsoo.ru/
COCINMHCHUHN 7f41837C
Hroro mo pazneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3iementoB /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE

peakuuu

[Tepunonnueckuii 3aKOH U

Bubnmoreka
[Tepuonnueckas cucrema OK
3.1 XAMHYECKHUX 3JIEMEHTOB /. 7 1
UM C https://m.edsoo.ru/
. Mennene-eBa. CTpoeHue 2£41837¢
aToMa
bubaunoreka
XUMHYECKAA CBI3b. K
3.2 OKHUCIUTEILHO- 8 1o
https://m.edsoo.ru/
BOCCTAHOBHUTEJIbHBIC PEAKIIHH 27£41837¢
bubanoreka
OK
Hroro no pasne 15 1
TOTo To pasierty https://m.edsoo.ru/
7f41837c
bubanorexa
PesepBHOE Bpems 3 HOK
https://m.edsoo.ru/
7f41837c
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (unbp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXHBIE BENIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBEUI bubmorera [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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

43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHre U CUCTEMaTH3alisl 3HAHHH
m H https://m.edsoo.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie TOMBITKY KIAaCCHPUKAITUT
51 XAMHYECKHX dJIeMEHTOB. IloHsITHE O bubmorexa [JOK
) https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorera [JOK
pHoa https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6 OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoauuecTBO 4acoB I[ 3J1€KTpOHHbIe
ara
Kourpoa IlpakTHye uugposbie
Tema ypoka Bce usyue
n/ bHBIE CKHe 00pa3oBaTeIbHbI
ro HUS
I padoThbI padoThbI e pecypchl
[Tepuoauuecku
1 3aKOH.
[Iepnonnuecka
bu6nmoreka [IOK
s CUCTEMa
- 1 https://m.edsoo.ru/0
Oadb59e
3JIEMEHTOB [I.
H.
Menneneera
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bu6mmoteka [IOK
CBOICTB
J— 1 https://m.edso00.ru/0
0adb6b6
3JIEMEHTOB
IIEPBBIX TPEX
MIEPHOIOB
Knaccudukanu
U bubmmoteka [IOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHU Oadb7e2
X BEIICCTB
Bunbr
XUMHYECKOH bubmmoreka [IOK
CBSI3U U TUITBI 1 https://m.edso00.ru/0
KPUCTAJUITMYECK Oadbac6
UX PelIETOK
KonTponbHas
pabota Nel 1o
TeMe
«IToBTOpEHUE
U yrayOneHue
yry 1 1

3HAHWI
OCHOBHBIX
pasziesnoB
Kypca 8
KJaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanu

1 XUMUYECKHUX bu6nmoreka [IOK
6 peakuuii mo https://m.edsoo.ru/0
Pa3TMYHBIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XUMHUYECKOH
bu6nmoreka [IOK
peaKIuu.
7 HoHsTHe o https://m.edso0.ru/0
Oadbe9a
TOMOTE€HHBIX U
TeTEPOreHHBIX
peaKIusIX
ITonstue o
XHUMHYECKOM
PaBHOBECHH.
DakTopHl,
BIIMSIIONINE Ha bu6nuoreka [IOK
8 CKOPOCTh https://m.edsoo.ru/0
XUMHYECKON Oadc28c
peakuuu u
[IOJIOKEHHE
XHUMHUYECKOTO
paBHOBECHS
OKHUCIUTEIHHO
) bu6nuoreka [IOK
9 https://m.edso00.ru/0
BOCCTAHOBUTEI
Oadcade
bHBIE PEAKIIUU
Teopus
IIEKTPOJIUTHYIC
CKOI bu6nuoreka [IOK
10 JIMCCOIAAIIHH. https://m.edsoo.ru/0
CuiibHBIE U Oadcd68
cia0ble
AIIEKTPOIIUTHI
Honnrie bu6nuoreka [IOK
11 YpaBHEHHUS https://m.edsoo.ru/0
peakiui 0add448
XuMuyeckue
. bu6nuoreka [IOK
CBOIICTBa
12 https://m.edso0.ru/0
KHUCIIOT U

OCHOBaHWH B

Oadd5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBCTC

MPE/ICTABICHU

i 00

AJICKTPOJIUTHYE

CKOH

JIACCOLMAIIAN

XUMUYECKUE

CBOICTBA

COJICH B CBETE

HpejCTaBICHH bu6nuoreka [IOK
13 o6 https://m.edso00.ru/0

0add8b2

AJICKTPOJIUTHYE

CKOM

JIACCOINAITAN

[Tonstue o bubnnoreka IIOK
14 TUAPOITH3E https://m.edso00.ru/0

coien 0Oadd9d4

O0o061IeHNE U bu6nuoreka [IOK
15 cHCTeMaTu3aIu https://m.edso00.ru/0

s 3HAHUH Oaddd12

[IpakTnueckas

pabota Ne 1. bubnnoreka HOK
16 «Pemmenne https://m.eds00.ru/0

JKCIIEpUMEHTA Oaddbfa

JTBHBIX 33124

Kontponbnas

pabota Ne2 mo

TeMe

«INEKTPOJIUTH bubmuorexa [JOK
17 yeckas https://m.edso00.ru/0

JUCCOLIaIMS. OaddecO

XHUMHYECKHUE

peakiuu B

pacTBopax»

OOmmas

XapaKTePUCTHK

bu6mmoreka [IOK

18 A FaTIOTCHOB. https://m.eds00.ru/0

XI/II\fI/I‘—IGCKI/I@ Oaddfe?

CBOMCTBA Ha -

npuMepe XJopa
19 X10poBoaOpOI bubmuoreka LJOK

. Consinas https://m.eds00.ru/0



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

KHUCIIOTA,
XUMHNYCCKUC
CBOMCTBA,
MOJTyYCHHE,
MIPUMEHEHUE

0adel04

20

21

IIpakTrueckas
pabota Ne 2 o
TeMe
«ITonyuenue
COJISTHOU
KHCJIOTHI,
U3y4eHHE €€
CBOWCTB»

Brruucnenus
(0]
YpaBHEHUSAM
XUMHYECKHUX
peaKkuuii, eciu
OJINH U3
pEareHToB AaH
B U30BITKE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

bubnnoreka IIOK
https://m.edsoo.ru/0
0ade488

22

23

Obwas
XapaKTePUCTHUK
a 3JIEMEHTOB
VIA-rpymiibl

AmoTponHsie
MouUKaIu
CEepBHI.
Haxoxnenmne
Cephl U €€
COCTUHEHUN B
MIPUPOJE.
XHUMHYECKHUE
CBOMCTBA CEPBI

bubnnoreka IIOK
https://m.edsoo.ru/0
Oade64a

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oade64a

24

CepoBoaopon,
CTpPOCHHE,
dusnueckue u
XHUMUYCCKHE
CBOMCTBaA

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ade802

25

OKCHIBI CEPBHI.
Cepnas
KHCJIOTA,

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

dusnueckue u
XUMHYECKHE
CBOMCTBA,
pUMEHEHHE

26

XuMH4yecKue
peakiuu,
JIe)KAIIUE B
OCHOBE
MIPOMBIIIEHHO
ro crocoba
MOJTy4YCHUS
cepHOM
KUCJIOTHL.
XuUMHUIecKoe
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COETUHEHUAMU
cephbl

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadec8a

27

Breraucnenne
MacCOBOM JIOJIH
BBIXOJIa
MPOJYKTa
peakuuu

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadec8a

28

29

Oobmas
XapaKTePUCTHUK
a DJIEMEHTOB
VA-rpynmnsl.
A3sor,
pacnpocTpaHeH
ue B IpUpoJIE,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

AmMMmuak, ero
buznueckue u
XHUMUYECKHE
CBOMCTBA,
MOJTydeHUE U
MIPUMEHEHNE

bubmmoteka [IOK
https://m.edsoo.ru/0
Oadeeab

bu6nuoreka [IOK
https://m.edsoo.ru/0
0adf004

30

IIpakTHueckas
pabora Ne 3 o
TeMe

bu6nuoreka [IOK
https://m.edsoo.ru/0
0adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

«ITonyuenue
aMMHaKa,
U3y4YEHUE ero
CBOMCTB»

31

A3zoTHas
KHCJIOTa, &
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coleit
aMMOHUS B
KayecTBE
MUHEPATbHBIX
ynoOpeHuil.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COE€IUHEHUAMU
a3ora

bubnnoreka IIOK
https://m.edsoo.ru/0
0adf518

33

34

®docdop.
Oxkcun
docdopa (V) u
dbochopnas
KHUCIIOTA,
¢dusnyeckue u
XUMHUYECKHE
CBOICTBA,
MOJTydeHHE

Hcnonb3oBanu
e ¢pocdaroB B
KauyecTBe
MUHEPATBHBIX
yIOOpeHMIA.
3arpsi3HEeHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nuoreka [IOK
https://m.edsoo.ru/0
0adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadfc20

35

VYraepon,
pacrmpocTpaHeH
ue B TIPUPOJIE,

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadfd9c
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dusnueckue u
XUMHYECKHE
CBOMCTBA

OKcuael
yriepoja, ux
dusnueckue u

XUMUYECKHE
CBONCTEL bu6nmoreka [IOK
36 https://m.edsoo.ru/0
DKOJOTHYECKHU
Oadfebe
€ TIpOo0JIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
VYronpHas bubnnoreka IIOK
37 KHCJIOTa U €& https://m.edso00.ru/0
COJIN 0ae006¢c
[IpakTnueckas
pabota Ne 4 o
TeMe
"TTonyuenue bubnmnorexka HOK
38 YIIIEKUCIIOTO https://m.edsoo.ru/0
rasa. Oae027e
KauecTBenHnas
peaknus Ha
KapOoHaT-HOoH"
IlepBoHavanbH
bIC MIOHATHS 00
OpraHHYECKIX bubnuoreka [JOK
39 BEIICCTBAX KAK https://m.edsoo.ru/0
Oae054e
0 COEUHEHHUSX
yriepoja
KpemHii 1 ero bubmmorexa [JOK
40 COTHHCHHS https://m.edso0o.ru/0
0ae080a
[IpakTueckas
pabota Ne 5.
Pemenne
JKCIIEpUMEHTA bubmuoreka [JOK
41 JIFHBIX 3a/1a4 https://m.edso0.ru/0

10 TEME
«Baxnenmme
HEMETAJIJIBI
10.9

0Oae0bf2
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42

COCOAUHCHUSA

KonTponbhas
pabota Ne3 o
TemMe
«Baxnenmmue
HEMETaJUIbl U
ux
COCTMHEHUS»

bubnunoreka LIOK
https://m.edsoo.ru/0
0ae0el8

43

Oomas
XapaKTEPUCTUK
a XUMHYECKUX
3JICMCHTOB —
METAJLIOB.
MerTtannuuecka
s CBSI3b U
MeTaJImyecKas
KPUCTAJUIMYECK
ast pemeTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

bu6mmoteka [IOK
https://m.edsoo.ru/0
0ael03e

44

XuMuyeckue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psl
HaIpsHKEHUN
METAJIJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael156

45

OO0miue
CIIOCOOBI
MOJTYYCHUS
METAaJJIOB.
CruiaBbl.
Breraucnenus
1 (0)
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OIINH U3
peareHToB
COJIEPKUT
puUMecHu

bu6mmoreka [IOK
https://m.edsoo.ru/0
0aell56

46

I[Housarue o

bu6mmoteka [IOK
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KOppO3UH https://m.eds00.ru/0
METaJJIOB 0ael278
bu6nmoreka [IOK
47 Eﬁz;:iible https://m.eds00.ru/0
0ael4b2
OKcugel U
FHAPOKCHIBI bu6nuoreka [IOK
48 HaTpus i https://m.edso00.ru/0
0ael4b2
KaJaus
[Ienouno3zeme
JIbHBIE bu6nuoreka [IOK
49 METaJIbI — https://m.edso0.ru/0
KalbLUN U Oael5e8
MarHui
Baxneiimme bubnnoreka IIOK
50 COeIMHEHHS https://m.edso0.ru/0
KaJIb g Oael5e8
O0o061IeHuE U
51 CHCTEeMAaTH3allH
s SHAHUM
KécTkocTh
bubmuorexa [JOK
BOJIBI
52 CTIOCOBLL o https://m.eds00.ru/0
0ae1886
yCTpaHCHHUS
IIpaxTHueckas
pabota Ne 6 o
TeEME bu6nuoreka [IOK
53 "YKEcTkoCTh https://m.eds00.ru/0
BOJBI U Oaelae8
METOJIBI €€
ycTpaHeHHs"
bubmmoteka [IOK
54 AmomMuHui https://m.edso0.ru/0
Oaelcb4
AmodorepHble
- bu6nuoreka [IOK
CBOMCTBA
55 OKCHIA 1 https://m.edso00.ru/0
Oaelc64
THJIPOKCHUIA
bu6nuoreka [IOK
56 Keneso https://m.eds00.ru/0
0aeld86
57 Oxcuppl, bu6nuoreka [IOK
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TUPOKCUJIBI U
COJIN JKeJie3a
(1) u xene3a

(1)

https://m.edsoo.ru/0
0ae35e6

58

59

O06o0061EeHNE U
CHUCTEMAaTH3aIlH
s SHAHUH

[IpakTnueckas
paborta Ne 7.
Pemenue
AKCIIEPUMEHTA
JBHBIX 3a/1a4
1o TeMe
«Baxuneimue
METaJIJIbl U UX
COCTUHEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/0
0ae3de8

60

61

Breraucnenus
o
YpaBHEHUSAM
XUMHYECKHUX
peakiui, eciu
OJIMH U3
peareHTOB J1aH
B U30BLITKE WU
COAEPKUT
MIPUMECH.
Brraucnenus
MacCOBOH J0JIU
BBIXO0J1a
MPOJYyKTa
peakiuu
O06o06mIeHNE U
cHCTeMaTH3amu
s1 BHAHUHU

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ael750

62

63

KoHTtponbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHHS»

BemtecTBa n
MaTepHuabl B

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50
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OBCEITHEBHON

JKU3HU
YyeJoBeKa
XuMHYECKOE
3arps3HEHHE bubanoreka [JOK
64 T — 1 https://m.edsoo.ru/0
0ae4270
cpenbl
Ponp xumum B
e bu6nuoreka [IOK
65 S KOTOMIECKIX 1 https://m.edsoo.ru/0
0ae4270
npoOiaemM
PezepBHbIit
YPOK. bubnmnorexka HOK
66 O06o06mIcHNE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0ae0dOa
sl 3HAHUM
PezepBHbIit
YPOK. bubnmnorexka HOK
67 O06o0mIcHuE U 1 https://m.edso0.ru/0
cUCTeMaTu3anu 0Oadb33c
sl 3HAHUM
PezepBHbIit
YPOK. bubmuorexa [JOK
68 O6o0mmeHue u 1 https://m.edsoo.ru/0
cUCcTeMaTH3alu 0ad9ch2
sl SHAHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME
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