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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHMs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON NpOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacraBieHHsix B PI'OC 00O, a Taxke Ha ocHOBe (herepaibHON pabodel mporpaMmbl
BOCIIUTAHMS U C Y4ETOM KOHLEMIUU MpEenojaBaHusi ydyeOHOTo mpeamera «XuMHUsS» B 00pa3oBaTelbHbIX
opranu3zanusax Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuM Aa€T NPEACTABICHUE O LENAX, 00mel crparernn oOydeHHs, BOCHUTAHUS U
pa3BUTH OOYYAIOIIMXCS CPEACTBAMH Y4E€OHOrO NpEeAMETa, YCTaHABIMBAET O00S3aTENbHOE MPEIMETHOE
coliepKaHue, MPEeAyCMATPUBAET PACIPEEICHUE €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO pasjeiaM U
TeMaM [pOrpaMMbl MO XUMHUH, OIPEAENAeT KOJUYECTBEHHbIE M KAauye€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCIIEJOBATEIbHOCTh U3YYEHUS XMMHMHU C Y4ETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOTrO IpOoLecca, BO3PACTHBIX OCOOCHHOCTEH O00ydarommxcs,
orpezieNisieT BO3MOXKHOCTH IpeiMeTa JJis pealu3alud TpeOOBaHWM K pe3ylibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNnbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTIO O0IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yibraTaM OO0y4YeHHMs] XMMHHM Ha YPOBHE IeJiell M3ydyeHHUs NpeAMeTa U OCHOBHBIX BUJOB Yy4eOHO-
MO3HABATEIBHON JESATETLHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YUEOHOTO COIEPKAHMS.

3HaHWEe XWMHH CIYXXHT OCHOBOM i (OPMUPOBAHHUS MHPOBO33PEHHUs OOYyYaIoLIErocs, ero
MPEJICTAaBJICHU O MaTepuaibHOM EIUHCTBE MHpa, BAXHYIO pOIb UrpaloT (HOpMHUpyeMble XHUMHUEH
MIPEJICTABICHMS O B3aMMOIIPEBPALIECHUSAX YHEPIUU U 00 IBOJIIOLUHU BEILECTB B MIPUPOAE, O MYTAX PELICHUS
MI00ANBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUECKOM, MHUIICBON U
9KOJIOTHUECKOM 6e30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaIn3allid BO3MOXXHOCTEH JUIS CaMOpa3BUTHUS W (HOPMHUPOBAHHUS KYJIBTYPHI
JUYHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJaJl B (POPMUPOBAHHE MBINUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroluXcsi, HaBBIKOB
WX CaMOCTOSITENIbHON Y4eOHOW JesTeNbHOCTH, JKCIEPUMEHTANbHBIX U HCCIEeI0BATENIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATLHON eI TeNbHOCTH;

3HAKOMUT CO CNEUU(PUKONW HAYYHOI'O MBILIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsffa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKA, SIBISIETCd OTBETCTBEHHBIM 3TanoM B ()OPMHUPOBAHUM €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIOLINXCS;

CIOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOE 00pa3oBaHHe 00Yy4arOIIUXCs.

JlanHble HampaBlIeHUs] B O0OYYEHUH XUMHUU O0O0ECTEUUBAIOTCS CIEIM(PUKON COAEpKaHUS YIECOHOTO
MpenMeTa, KOTOPBIN SBJSIeTCS MelIaroruyecku aJaliTHPOBAHHBIM OTpakeHHeM 0a30BOM HayKH XMUMHH Ha
OIIpEACIEHHOM JTaIe €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00mIero o0pa3oBaHUSI OpPUEHTUPOBAH Ha OCBOCHHE
00yJaroIMMHUCS CHCTEMBI IEPBOHAYATBHBIX MMOHATUA XUMHUHU, OCHOB HEOPTAHHMYECKOW XUMUU U HEKOTOPBIX
OT/I€TIbHBIX 3HAYMMBIX TOHITHI OPraHMYEeCKON XUMHUH.

CtpykTypa copep aHus MporpaMMbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Ja K
e n3yuyenuto. CozmeprkaHue CKJIaJbIBAETCS U3 CHUCTEMbI MOHATUNH O XMMHUYECKOM DJIEMEHTE U BEILECTBE U
CUCTEMBI TIOHATUNA O XUMHUYEeCKO peakuuu. OOe 3T CUCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO MPUHIIUITY
MIOCJIE0BATEIBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAKOTCSA HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U OCMBICIECHHBIX
(hakToOB, pa3BUBAIOTCS TIOCTIEIOBATENBHO OT OJTHOTO YPOBHSI K IPYTOMY, BBITIOJHSISI QYHKIIMHA OOBSICHEHUS 1
IIPOrHO3UPOBAHUSI CBOMCTB, CTPOCHHMS U BO3MOXHOCTEH IPAKTUYECKOTO IPHUMEHEHUS M IOJYYEHUS
M3y4aeMbIX BEILIECTB.



OcBoeHHe MporpamMmbl MO XUMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO NMPEACTABICHUS O XHUMHUYECKOMN
COCTaBJISIONICH HAyYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI, LIEHHOCTHOIO OTHOIICHUS K
HAayYHOMY 3HAHUIO M METOJaM MO3HAaHUA B Hayke. M3yueHne XuMuu IpOUCXOAUT C MPUBJICUEHUEM 3HAHUI
13 paHee U3yUeHHBIX yUeOHBIX MpeameToB: «Okpyxkatoumii Mupy», «buonorus. 5—7 knacce» u «dusuka. 7
KJIacC».

[Ipu u3ydyeHUr XUMHUU POUCXOIUT (POPMHUPOBAHHE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak o0iacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTHUECKON NESTEIBHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHl. 3a7ada y4eOHOrO IpeMeTa COCTOUT B (POPMHUPOBAHNN CHCTEMbl XMMUYECKUX 3HAHUN
— BaXHEHMMX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX IMOJOKEHHUU, JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHYECKOT0 XapakTepa, fA3blka HAayKd, B NPUOOLICHHMH K HAyYHBIM METOAAaM IO3HAHUS IPU
M3YYEHHUHU BEIIECTB U XUMUYECKUX PEaKlUid, B JOPMUPOBAHUU U PA3BUTUU [TO3HABATEIBHBIX YMEHUHN U UX
IPUMEHEHUH B y4eOHO-TI03HABATEIbHON M Y4eOHO-MCCIIEeI0BATEIbCKON JAEATEIbHOCTH, OCBOCHUU TPABUII
0€30MMacHOT0 O0pAIECHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu m3ydyeHHH XMMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXHOE 3HAUCHHE MpUOOpenu
TaKHe LEeH, KaK:

— (QopMupoBaHHE WHTEIUIEKTYQJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHMIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY TPUHATUIO PEUIEHHH, CIOCOOHOM aaanTupoBaTrbcs K OBICTPO
MEHSOIUMCS YCIIOBUSIM JKU3HU;

— HAIPaBIEHHOCTh OOYYEHHs HA CHCTEMaTH4YeCKoe MPUOOIICHHE 00YJYaIOIIHUXCS K CAMOCTOATEIbHON
MO3HABATENIBHON JIEATEIbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHHe YCIIOBUM, CITIOCOOCTBYIONIUX TPHOOPETECHUIO 00YJAIOIIUMUCS ONBITa PAa3HOOOPa3HOU
NeSITeIbHOCTH, MO3HAHUS M CAaMOIMO3HAHMS, KJIIOUEBBIX HABHIKOB (KIIOYEBBIX KOMIIETEHIIHI), UMEIOIINX
YHHUBEPCATbHOE 3HAYCHHE ISl PA3JIMYHbBIX BUJIOB JIEATEIBHOCTH;

— (opmupoBaHue o0med (YHKIMOHAIBHOW U €CTECTBEHHO-HAy4YHOH I'pPaMOTHOCTH, B TOM 4MCIIE
YMEHUH OOBSACHATH U OLEHUBATDH SBJICHUS OKPYXKAIOIIETO MUPA, MCIIONIb3YS 3HAHUS M OTIBIT, IOJYyICHHBIC
MpU W3y4EeHUW XHMHU, TPUMEHATH WX TPU PEIICHUU TPOOJIeM B TOBCEJIHEBHOW XH3HU U TPYIOBOU
NesTeNbHOCTH;

— (¢dopMupoBanre y oOydalOmUXCs TYMaHUCTHMYECKUX OTHOIICHWH, TOHMMAaHUs LEHHOCTU
XUMUYECKUX 3HAHUHM JUIS BBIPAOOTKU JKOJOTHUYECKH IIEJIeCO00pa3HOro MOBEACHHUS B OBITY M TPYHOBOM
JESITEIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO UM CaMOBOCIIUTaHHMIO Ha
OCHOBE YCBOEHMs OOIIEUYEIOBEUECKUX LEHHOCTEH, FOTOBHOCTHM K OCO3HAaHHOMY BbIOOpY mnpoduis u
HAMpPaBIEHHOCTH JAIbHEUIIEro 00y4YeHUSI.

OOmiee uucaO 4YacoB, OTBEAEHHBIX JUIsI M3Y4YEHHs] XHMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Henenio), B 9 kitacce — 68 yacoB (2
yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYaIbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Poib XMMHUM B )KM3HU YeJIOBEKa. XMMHs B CUCTEME HayK. Tena W BemlecTBa.
@du3nyecKkue CBOMCTBA BELIECTB. ArperaTHoe cocTositHue BeulecTB. [loHsATHE O MeTonax IO3HaHUS B
xuMuu. Yucrele BemniectBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3J€MEHTbl. CUMBOJIBI XUMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIOKHBIE BElleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas Mmacca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monbs. MonspHas macca. B3aumMocBsI3p KoJaudecTBa, MAacChl M 4HMCIa
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo opMysiaM XMMHUUYECKUX COETUHEHHH.

®u3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NpU3HAKU. 3aKOH COXpaHEHUS
Macchl BelIecTB. XWMHUYecKHWe ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peaknuid (COeTMHEHUS,
pasoKeHHs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHUYECKOI MOCYI0H, TpaBUiIaMu paboThI B 1abOpaTopuu U npuéMamu oOpaiieHus
c nabopaTopHbIM 00OOpyIOBaHHWEM, HW3Y4YEHHE W ONUCaHHWE (PHU3HMUYECKUX CBOWCTB 00pas3IoB
HEOpPraHMYECKUX BEIIECTB, HaOmoJeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHUE JbJa, PacTUPAHHE
caxapa B CTYIIKe, KUIIEHHUE U KOH/ICHCAIUs BOJbl) 1 XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHHE METHOM
MIPOBOJIOKH, B3aUMOJCHCTBME MeJa C KHCIOTOW) SIBJICHHH, HAOMIOJEHHE M OIKUCAHUE TPU3HAKOB
IIPOTEKAHUS XUMUYECKUX PEAKIMI (pa3yiockeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOJCICTBHE JKeJie3a ¢ paCTBOPOM COJIU
meau (II), uzyduenue crocoOoB paszieieHust CMecei: ¢ MOMOIIbI0 MAarHuTa, (GUILTPOBAHUE, BHIIAPUBAHUE,
TUCTWIUISILMS, XpomaTorpadus, NpOBEAEHHE OUYMCTKHM IOBAPEHHOW COJM, HAOJIOEHHWE M ONMCAaHUE
pe3yabTaTOB MPOBEJICHUS OIBITA, MIUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHUS MAcCChl, CO3/IaHHE MOJEIIEeH
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — anemMeHT u mpocToe BeriecTBo. Haxoxnenue
KHCIIOpO/Jia B IpUpoJie, GU3NUECcCKrue U XUMUYecKHe cBoicTBa (peakiuu ropenns). Oxcuasl. [Ipumenenue
kuciaopoaa. CrocoObl MOMy4eHHUS KUCIOpoaa B JabopaTOpuM M IMPOMBINUIEHHOCTH. KpyroBopoT
Kuciaopoaa B npupoze. O30H — aioTponHas MOAU(pUKALUSA KUCIOPOa.

TemnoBoit  3pdexkT XUMHUYECKOW  peakluH, TEPMOXMMUYECKHUE ypaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKHE peakluu. TOIuMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOIO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoskaeHue Boaopoaa B mpupope, pusnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oaydeHus. KucioTsl u comnu.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE
pacTBopbl. PacTBopuMOCTh BeliecTB B BojJe. MaccoBas A0S BEIIECTBA B pacTBOpe. XUMHUYECKUE
cBoricTtBa Boabl. OcHOBaHuA. Ponp pacTBOpOB B IpHUpOAE M B JKHU3HM 4YelloBeKa. KpyroBopor BOJbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanuss  Heopranuyeckux — coeauHeHuit.  Oxcuapl.  Knaccudukanmss — OKCHIOB:
cosieoOpa3zymone (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneobOpasyromme. Howmenkiatypa
okcu10B. du3nueckre U XUMUUYECKre cBoicTBa okcuoB. [lonmydyenne okcuaos.

OcnoBanus. Knaccudukaruss ocHoBaHUH: MENOYN U HEPACTBOpPHMBIC OCHOBaHUs. HoMeHkmaTtypa
ocHOBaHUH. DU3nYeCKUe U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lomydyeHne ocHOBaHMiA.

Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @U3HUecKue ¥ XMMUYECKHE CBOMCTBA
kuciaot. Psan aktuBHoctn MmetauioB H. H. bekerosa. [losmyyenue Kucior.



Comu. Homenkiarypa coseil. ®uznueckue u XUMUYECKUE CBOMCTBA coiieil. [lomyuenne comnen.

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpe/AeJeHue COJIEp)KaHUsd KUCIOpOoJa B BO3JyXe, IOIy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIOpO/Aa, HAOIIOJCHHE B3aUMOJICHCTBUS BEILIECTB C KHCIOPOJIOM
Y yCJIOBHSI BOSHUKHOBECHHSI M TIPEKPAIIEHUS] TOpeHus (TIoxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHJIOB H
OMHMCAaHWE WX CBOWCTB, TMOJY4YCHHE, COOMpaHUE, paclo3HABaHWE W W3YYCHHE CBOWCTB BOJOpOJ]A
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcuaoMm wmeau (II)  (Bo3MOXKHO — HWCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HaOII01eHne 00pa310B BEIIECTB KOJMYECTBOM 1 MOJIb, HCClIeIOBaHHE OCOOEHHOCTEN
pacTBOPEHMUSI BEILIECTB C PA3JIMYHOW PACTBOPHMMOCTBIO, MPUIOTOBICHUE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METAJNIAaMU (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCIIOJIb30BAaHKHE BHIEOMATEPUANIOB), HCCIEA0BaHUE OOpa3lo0B HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIacCOB, HAOIIOJEHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEI0YEH,
u3yuyeHue B3aumojenctBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCHOTBHI, KUCIOT C METalIaMH,
peaKurii HEUTpaIU3aluu, MOTyYeHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJTHOTO METajlla APYruM
13 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANIbHBIX 33]a4 10 TeMe «BaxxHelue Kiiacchl HeOpraHUYECKUX
COCTUHEHUN.

Mepuonuveckuii 3axkoH u Ilepuoguveckas cucremMa xXuMH4YecKux »3jaementos JI. W
MenpeneeBa. Crtpoenne arTroMoB. XHMHYECKas CBf3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE
peakuun

[lepBple TOMBITKK KiIacCU(PHUKAIMM XUMHYECKHX d3JeMeHTOB. [loHsTHe O Tpynmax CXOAHBIX
9JE€MEHTOB (IEIOYHBIE M MIEJIOYHO3EMEIbHBIE METAJJIbl, TaJIOTCHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux anemeHtoB [[. 1. Menneneesa.
Kopotkonepuoanast u amuuHonepuoanas ¢popmsl [lepuonndeckoil CHCTEMbI XUMUYECKUX AJIEMEHTOB /.
N. Menneneesa. Ilepuoael u rpymnmsl. @U3HMYECKUN CMBICH NOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJA U
TPYIIbI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sifep. M3orombl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obonouek atromoB mepBbix 20 xumuueckux sneMmeHToB llepuoamueckoit cucremsl J[. M. Menneneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa MO €ro MnojoxeHuro B Ilepumonmueckor cucreme [ N.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs pajJnyca aTOMOB XHMHYECKUX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOAAM.

3nauenune Ilepmonnueckoro 3akoHa W Ilepuogmueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUsA HayKu U npakTuku. /. 1. MenneneeB — yu€HbIN U TpaXKIaHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs UM HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTH
XMMHYECKUX IJEMEHTOB. MloHHasA CBS3b.

Crenenb oxucneHusi. OKHUCIUTEIBbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpoiecchl OkucieHHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OOpa3I[OB BEIIECTB METAJUIOB M HEMETAJIOB, B3aMMOJCHCTBUE THAPOKCUAA IUHKA C
pacTBOpamMHM KHUCIOT M IIEJOYeld, MPOBEACHHE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpeHre, PEaKIuy Pa3oKeHUsI, COSTUHEHN ).

Meostcnpeomemnuwie ceasu

Peanuzamust MexXnpeaMEeTHBIX CBA3EH NMPH M3YYEHHM XUMHHM B 8 KJacce OCYIIECTBIISIETCS 4epes
MCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO--HAYUHBIX MOHATHH, TaK U MOHSITHMA, SBISIOIUXCS CHCTEMHBIMU
JUISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO1ue ecTecTBEHHO--HAYYHbIE MOHSATHUS: HAay4HbIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(UKaIUs, MEePHUOJUIHOCTh, HAOIIOJECHUE, IKCIEPUMEHT, MOJCIUPOBAaHUE, WU3MEpPEHHE,
MOJIETIb, SIBJICHUE.



@dusuka: MaTepus, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIBI, PAINOAKTUBHOCTb,
MOJICKYJIa, 3JIEKTPUYECKUH 3apsjl, BELIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
¢bu3nveckre BeJIMYMHBI, €AUHUIBI U3MEPEHHs], KOCMOC, TUTaHeTHl, 3BE31b1, CoHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruznpocdepa, MUHEpaNbl, TOPHbIE IOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

[Tepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHtoB [[. M. Menneneena.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, Kajus, KajblUs M MX COECIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ileproanyeckoi cCUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHune BelecTBa: BUABI XMMUYECKON CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOJCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBS3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3jMYHbIM  KJlacCaM HEOPraHMYECKUX COCIMHEHUM, TIEHETUYECKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanys XUMHUYECKHMX pEaKLUil [0 pa3jMyHbIM @pHU3HaKaM (10 4YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEUIECTB, 1O TEIIOBOMY 3(P(EKTy, MO0 HM3MEHEHHIO CTETECHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U 3HIOTEPMHUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonaTne 0 CKOpPOCTH XWUMHU4YECKOH peakiuu. [loHsTHE 00 O00paTHMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusax. [ToHsTHEe O TOMOTeHHBIX W reTeporeHHbIx peakuusx. Ilonsrtue o kartanuse.
[lonsTe 0 XmMu4eckoM paBHOBecUHU. DaKTOpBI, BIUAMOIIME HAa CKOPOCTh XMMHUYECKOW pEakUuu U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUWH,  AJIEKTPOHHBbIM  OaJlaHC  OKUCIUTENbHO-
BOCCTaHOBUTENIbHON peakunu. CocTaBieHNE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pEaKLUi C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 3JIEKTPOIUTUYECKON JUCCOLMALUHU. DIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOIMalMK BEIIECTB C Pa3jIMYHbIMM BUAAMHM XUMHUYECKOH CBsi3U. CTENeHb JUCCOLUAIUH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. YcioBHs MNpOTEKaHUS peakUuid HOHHOrO OOMEHa, IOJIHbIE W
COKpalI€HHBIE HOHHBIE YpaBHEHMs peakuuid. CBOWCTBa KHCIOT, OCHOBAaHMH U COJIEd B CBETE
NpEJCTaBICHUNH 00 3IIEKTPONIUTHYECKOH nuccormanuu. KadecTBeHHble peakiuu Ha MOHBL IloHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPUCTAIUIMUECKUX PEMIETOK HEOPTaHMYECKUX BELIECTB — METAIIOB U
HeMeTalioB (rpaduTa W anMasa), CJIOXKHBIX BELIECTB (XJOpHJA HATpHs), HCCIeTOBAaHHE 3aBHCUMOCTH
CKOpPOCTH  XMMHYECKOW peakIuu OT BO3ACUCTBUS  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAaHUE
JJIEKTPONPOBOAHOCTH PAaCTBOPOB BEIIECTB, MpOLEcca IUCCOUMALMNA KHUCIOT, IIEJIOoYed U CoJed
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATEPHANIOB), MPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOIIMX IPU3HAKH
MpOTeKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBAEICHHME ra3za, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHne, peakiuu
pa3joXKeHUsl, COEIMHEHUs), DPACIIO3HABAaHHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KayeCTBEHHBIX
peakiuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/ad.

HemeTtayibl 1 MX coeIMHEHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEHEeHH
okucnenus. CtpoeHue U GU3NUECKUE CBONCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHYECKHE CBOWCTBA
Ha IIpUMepe XJopa (B3auMOJEHCTBUE C METAJIIaMH, HEMETalllIaMy, 1iejaoyamu). Xiaopoogopo. CosnsHast
KHMCJIOTA, XMMHUYECKHE CBOWCTBA, IIOJIy4Y€HUE, IpUMEHEHue. JlelcTBUE XjIopa M XJIOPOBOAOPOIA Ha
OpPraHM3M 4YeJI0BeKa. BakHele XI0pUABI U UX HAXOKICHHUE B IPUPOJE.



OO6mras xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OcCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE
crereHu okucineHus. CtpoeHue M (U3MYECKHE CBOICTBAa IMPOCTHIX BEIIECTB — KHCIOPOJa M CEpHI.
AnnotpornHele  MOAM(UKALMK KHUCIOpOJa U cepbl. XHUMHUYecKHe cBoOHcTBa cepbl. CepoBomopofn,
CTpoeHHe, (U3MUeCKHe M XUMHYECKHe CcBoHcTBa. OKCHIBI cepbl Kak IMPEICTaBUTENU KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHE CBOWCTBa (OOIIME Kak MpeICcTaBUTelNs Kiacca
KHCJIOT W crenuduueckue). XUMUYECKHE PEeakIUH, JIeXKallhie B OCHOBE MPOMBIIUIEHHOTO CIocoda
MOJIyYEHUsI CEpHOU KHUCIOThL. [Ipumenenue cepHoid KuciaoThl. COJIM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coequHEeHUI B mpupoae. XUMHUYECKOe 3arps3HeHHe
OKpYKarollel cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmiast XxapakTepucTUKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIEHU OKHCIIEHUs. A30T, pacHpoCTpaHeHHWE B IMpHupoAe, (U3NYECKMe U XMMHYECKHE CBOWCTBA.
KpyroBopor a3zora B mpuponae. AMMHUAK, ero (pu3M4ecKre U XUMHUYECKHE CBOMNCTBA, IMOJIyYCHHUE H
npuMeHerre. Com aMMOHUS, UX (HU3UYECKHE M XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THasi KHCJOTa, €€ MmoixydyeHue, Gpu3nyecKkue u XMMHUYECKHE CBOWCTBA
(obmume Kak mpeAcTaBUTENs Kjacca KHUCIOT U crenududeckue). Mcrnonb3oBaHue HUTPATOB U COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yn0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoUlel cpeabl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC JIOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOa0oEMOB). Docdop,
aymoTporHabie Moaudukanuu Gochopa, pusmueckne u xumudeckue croiictBa. Oxcun dochopa (V) u
dbochopHas kucnora, Guandyeckrue U XMMHYECKHUE CBOICTBa, monydeHue. Mcnonbp3zoBanue ¢ocharos B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

O6mras xapaktepuctuka 351eMeHTOB [V A-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
CTETIEHU OKHUCIICHHs. YTIIEPOA, aJUIOTPOIHbIE MOAM(HUKALINY, PACIPOCTPAHEHHE B IpUpOAe, pusmyeckue
U XuUMHYeckHe cBoiicTBa. Ancopobuus. KpyroBopor yriepoma B mpupone. OKcuIbl yriiepoja, HUX
¢bu3nueckue M XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI, MOJYYCHHE M MPUMEHEHHE.
DKOJOTUYeCKHe TpoOIeMBbl, CBsI3aHHBIC ¢ OKcuaoM yriepona (IV), runoreza riao0anbHOTO MOTETUICHUS
KJIMMaTa, NapHUKOBBIN 3 (eKT. YroibHas KUCIOTa U €€ CONU, UX (PU3NYECKHEe U XUMHUECKHE CBOMCTBA,
nojrydeHue u npuMeHenue. KauectBeHHas peakuusi Ha kapOoHaT-uoHBL. Vcnosibp3oBaHue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAaX KaK O COEIMHEHUSX yriepoaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KuciaoTa). [IpupogHble HCTOUHUKHU YTII€BOIOPOIOB
(yroiab, npupoAHBIA Tra3, HEPTb), NPOAYKTHl UX TMepepadoTku (O€H3WH), HUX pOib B OBITY U
NPOMBIIIICHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: XKUpaX, OesKax, yrieBoJax — M UX
POJIM B XKHM3HH yeloBeka. MarepuaabHOE €TUHCTBO OPraHMUYECKUX U HEOPIraHUYECKUX COCIMHEHHH.

Kpemuuii, ero ¢gusnueckue M XMMHUYECKHE CBOMCTBA, MoJiyueHHe U mnpuMeHeHue. CoeauHeHUs
KpeMHusi B mnpupozge. OOmme mnpezacrasieHuss o0 okcunae kpemHus (IV) um xpemHHEBOH KHCIIOTE.
CunMkatel, X MCIOJIB30BaHKUE B OBITY, B IPOMBIIUICHHOCTH. BakHeillue cTpouTeabHbe MaTepHabl:
KepaMHKa, CTEKJI0, LEeMeHT, OeToH, kene300eToH. [IpoGiiembl 0e30MacHOrO  UCHOIb30BAHUS
CTPOMUTENbHBIX MaTepUasIoOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, MpPOBEIEHUE
KayeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HaONIOJEHHE IPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpaxawluue (u3Nueckue M XUMHUYECKHE CBOWCTBAa TaJIOTEHOB W HUX COEAUHEHHMH (BO3MOXKHO
UCIOJIb30BaHNWE  BHJIEOMATEpHANIOB), O3HAaKOMJIEHHE ¢ o0pa3lamMu  XJOpUIOB  (TaJOreHHJIOB),
O3HAaKOMJIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSIMHU (BO3MOXKHO MCIIOJIb30BaHHE BHCOMATEPHAIIOB),
HaOJIoZIeHne Tpolecca OOYIJMBaHMs caxapa Moj ACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YeHHE XUMUYECKHX CBOMCTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEACHHE KaUeCTBEHHOM peakliuy Ha
cyiabdaT-uoOH M HaONIoeHHE MpU3HAaKa €€ MPOTeKaHUs, O3HaKOMJIEHHE ¢ (M3MYECKUMHU CBOMCTBaMU
a30Ta, hocdopa 1 UX COSAMHEHUN (BO3MOXKHO MCIOJB30BaHUE BUACOMATEPUATIOB), 00pa3laMy a30THBIX
u ¢ochopHbIX ynoOpeHuil, monyueHue, coOMpaHUE, paclio3HABAaHHE W H3yUyeHHE CBOICTB aMMHaka,
MIPOBEJICHUE KAUYECTBEHHBIX peakUWii Ha HMOH aMMOHHMS U (GocdaT-HOH U HU3yYEHUE IMPU3HAKOB HUX



MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOM Aa30THOW KHCIOTBI C MeIbl0  (BO3MOXKHO
UCTOJIb30BAaHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KpUCTAIUIMYECKHX PEHIETOK anMasa, rpadura,
¢bymiepeHa, 03HAKOMJIEHHE € TIPOIIECCOM aJICOPOIIMU PAaCTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHHE U U3Y4YE€HHUE CBOWCTB YIJIEKHCIIOTO
ra3a, MpoOBEJCHHE KAUEeCTBEHHBIX peaklUui Ha KapOOHAT M CUJIMKAT-MOHBI M M3y4€HUE MPHU3HAKOB HUX
IIPOTEKAHUS,  O3HAKOMJIEHME C  MPOAYKIMEW  CHWIMKaTHOM  NPOMBIIUIEHHOCTH,  pELICHHE
9KCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel1e HeMeTallibl ¥ X COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJOXKEHHUS B
[Tepuonnueckoii cucreme xumuueckux siaemeHtoB J[. Y. MenneneeBa u crpoenus atromoB. CTpoeHue
MeTaJlJIoB. Merajuinyeckasi CBA3b M METAJUIMUECKas KpUCTAUIMYECKass PElETKa. DIEKTPOXUMHUUECKUN
psaa HampsbkeHU MetauioB. Du3uyeckue M XMMHUYeckHe cBoiicTBa MeTaioB. OOmiue crnocoOsbl
MoJiydeHus: MeTayuioB. [loHATHE O KOPPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrunaBel (CTalb, YyryH, JIOPATIOMUHHNA, OPOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[[lenoynble MeTauibl: MOJIOKEHHE B llepuommueckoil cucremMe XMMHYECKHUX 3iemeHToB [l .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHUE B mpupoje. dusndeckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIBI U TUAPOKCUABI HATPUS U Kanus. [I[puMeHeHue mIeI0YHbIX METaIOB
U UX COCMHECHUM.

[[lenoyHO3emMeENbHBIE METAUIbl MAarHUM M KalbUWid: MoJiokeHue B Ilepuoamueckoil cucreme
xuMuyeckux 3nemeHToB [1. . MeHneneeBa, CTpoeHHE UX aTOMOB, HaX0oxAeHue B npuponae. Gusnueckue
U XUMHUYECKHE CBOMCTBa MarHus W Kaiublus. Baxueilmue coeanHeHus KaibIUs (OKCHI, TUAPOKCHUI,
coiu). JKEcTkocTb BOJbI U CIOCOOBI €€ yCTpaHEHMUSI.

Amomunuil: nonoxenue B llepuoanueckoi cucreme xumuyeckux iemMeHToB . . Menneneesa,
CTPOCHHUE aToMa, HaxoxAeHue B npupoge. DPusnyeckue M XUMUYECKHME CBOWMCTBA aJIOMHUHUS.
AmMdoTepHbIe CBONCTBA OKCHJIA U TUPOKCUA ATIOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xummueckux snemeHToB . M. Menpneneesa,
CTpOEHHE aToMma, HaxokJeHue B mpupoje. dusmueckne M XUMHYECKHE CBOMCTBa xene3za. OKCHUIBL,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U OTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HaKoOMJIEHHE C oOpa3lamMi METaNIOB U CIUIAaBOB, MX (U3NYECKUMH CBONCTBaMH, HU3ydCHHE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEU
B3aMMO/JICHCTBUS OKCHAA KaJbLIUS M HATPUS C BOAOM (BO3MOYKHO HCIOJb30BAaHUE BUIEOMATEPUAJIOB),
UCCIIeIOBaHUE CBOWCTB JKECTKOW BOJBI, Ipolecca TOpeHHs Kele3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BaHNE BUJCOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUs KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHHus,
KaJIbIIMs, aJTFOMUHMS, 1TUHKa, xkene3a (1) u sxenesa (II), menu (I1), HaGnroneHne U onucaHue MpOIECCOB
OKpalllMBaHUsl IJJaMEHM HOHAMM HAaTpus, Kalugd M  Kajublus (BO3MOXHO  MCIOJb30BaHHE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA aIFOMUHMS U THAPOKCH]A LIMHKA,
pelIeHne YKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme MeTalbl U UX COEIUHEHUS».

XuMus M OKpyKamoLas cpeaa

BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM KHU3HU UeoBeka. bezonacHoe ncnoiab30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMHUYECKUX 03KOTaX M OTPABICHUSX.

XUMHYECKOe 3arpsA3HEHHE OKpyXKarolled cpeabl (IpeaenbHas JOMyCTHMash KOHIIEHTpPAIUs
Beulects, ganee — [1JIK). Ponb xumMuu B perieHnn 3K0J0ruyeckux mpooiem.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mesicnpeomemmunie céazu

Peanusarus MexnpeaMeTHBIX CBA3EH IPU M3YYEHMM XMMHMHM B 9 Kiacce OCYIIECTBIISIETCS 4epes3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHATHH, SABISIONIMXCS CUCTEMHBIMU
JUIS OTZAEIbHBIX MPEIMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHSA: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CHHTE3,
KJIaccU(UKaLus, NePUOANIHOCTh, HAOIIOJICHHE, SKCIEPUMEHT, MOJACIMPOBAHHE, W3MEPEHHE, MOJECIIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MATEPUAIIBI.

®usnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOMIBI, PaJHOaKTHBHOCTD,
MOJIEKYJIa, OJJICKTPUYECKUH 3apsd, NPOBOTHHUKH, IOJYNPOBOJAHUKH, JAWUIIEKTPUKH, (HOTOIIIEMEHT,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, Tra3, pacTBOP, pPacTBOPUMOCTH,
KpPHCTAJUIMYECKash pemIéTka, CIUIaBbl, (DU3MYECKUE BEIWYMHBI, CAMHUIBI W3MEPEHHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/161, ComHIIe.

buonorus: QotocunTes, apixanue, Ouocdepa, dKOCHUCTEMa, MHUHEpAIbHBIE yIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TMTATEIILHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPANbl, TOPHbIE MHOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yIbTAaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIET0 00pa30BaHUs JOCTUTAIOTCS B
xoZie OOy4eHHs XUMHM B €JUHCTBE Y4E€OHOH W BOCHHMTATEIBHOW JEATENBHOCTH B COOTBETCTBHM C
TPaJMLIMOHHBIMA POCCUNCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIAMH ¥ HOPMaMH MTOBEICHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATM3AINN 00yIArOIUXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIUXCA PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OIbITA IEATENBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KyJIbTYPHOMY, HMCTOPHUYECKOMY H Hay4HOMY
HaclleINt0, TOHUMaHMsI 3HAYCHHUsI XUMUUYECKOW HayKU B *KM3HH COBPEMEHHOI'O OOIECTBa, CHOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMalueld O TMEepeAOBbIX JOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHNS O COLMAIIBHBIX HOPMAax U IIPaBWIaX MEXJINYHOCTHBIX OTHOIICHHUH B KOJIJICKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJE3HOH, Y4eOHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKON U JAPYTruX BUJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTU
IPU BBIIOJHEHUU YUeOHBIX, I103HABATEIbHBIX 3a/la4, BBIIOJHEHUHM XUMHMUYECKHX SKCIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAaHMIO M B3aUMOIIOMOILM B IPOLECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE TOBEIACHWE W TOCTYNKH CBOMX TOBApHIICH C
MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKLHU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTAaBIAIOLIME OCHOBY I NOHMMAHHUS CYIIHOCTH Hay4HOU
KapTUHBl MHpa, MpeACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPObI, B3aHMMOCBA3SX
YesloBeKa ¢ MPUPOJHON Cpeloil, 0 posi XMMHHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO03HaBaTeIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAHUI 10 XMMUHU, HEOOXOIUMBIE
s OOBSICHEHUs HaONIOaeMbIX TMPOLECCOB U  SBJICHUHM, I03HABaTeIbHOM, HMH(OPMAIIMOHHONH U
YUTATEIbCKON KYyJIbTYpPhl, B TOM YHCJIE HABBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTaMU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M IO3HAHUIO, JHOOO03HATENBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOM M HCCIEIOBATENIbCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEeHUS B ajbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE ILIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha
310pOBBII 00pa3 HU3HH, OCO3HAHME IOCIEACTBUN W HENMPUATUE BPEIHBIX IMPUBBIUEK (YHOTpeOsIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIIOICHHSI TTPaBUIT 0€30MMaCHOCTH TP 0OpaIleHuN
C XMMHUYECKUMHU BEIIECTBaMU B OBITY U peabHOU KU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO NMPo(deccHii  Tpyaa pa3IuyHOro poja, yBaXeHUe K Tpydy U
pe3ynbTaTtaM TpPYIOBOHM NeATENIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHWH IO
XUMHH, OCO3HaHHBIM BbIOOP HWHAMBHUAYAJbHOM TPaeKTOPUH MPOJOJKEHHUS 00pa3oBaHUS C Y4YETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCIIEIIHOM MpO(eCCHOHATBHONW JIEATENIbHOCTH M Pa3BUTHS HEOOXOIMUMBIX YMEHHUH, TOTOBHOCTb
allanTHPOBATHCS B MPO(ECCHOHANBHOM Cpene;



6) 9KOJIOrHYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU LieJieco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3eMjie, OCHOBE
e CyllecTBOBaHMS, MOHMMAHHUE IIEHHOCTH 3/I0pOBOr0 M 0Oe30macHoro odpasza *HU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (U3NYECKOMY U TICHUXHYECKOMY 37I0POBBIO, OCO3HAHHE LEHHOCTH
coONoIeHUsT TpaBMJI 0E30MacHOTO MOBEACHHS HpU paboTe C BEIIeCTBAMM, a TAaKKe B CHUTYAIHsX,
YIpOXKarLUX 3J0POBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4YaeMble NpPU H3YYCHUU XUMHH, JUIS pEIIeHHs 3a/ad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHOW CPENOH, Ul IOBBILICHHWS YPOBHS JKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHMA TJIOOATBHOTO XapakTepa HKOJOTHYECKUX MpOoOJIeM M IyTed HX peleHHs IMOCPEACTBOM
METOJ0B XHMHH, SKOJOTMYECKOI'O MBIIUICHUS, YMEHHS PYKOBOJICTBOBAaTbCS MM B I103HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeiMETHBIX PpE3yJAbTAaTOB  BBIICNAIOT 3HAYUMbE I (OPMHUPOBAHUA
MHUPOBO33pEHHUs OOIIeHAYyYHbIEe MOHATHS (3aKOH, TEOpHUs, MPUHIIMII, TUNO0Te3a, (aKT, CUCTEMa, MPoIiece,
SKCIIEPUMEHT M JAPYroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAYIHOM
KapTUHE MHpa, M YHUBEpCaJbHble YyueOHbIe JeMcTBUsS (IIO3HABATENbHbIE, KOMMYHHKAaTUBHBIC,
pErylATUBHBIE), KOTOpble ofecrneynBaroT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU A TEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Joruyeckue aeiicTBus:

YMEHUSI MCHOJb30BaTh MPUEMBI JOTMYECKOIO MBIIUIEHUSI MPU OCBOCHMM 3HAHUM: pPaCKpbIBATh
CMBIC] XUMHYECKHX TMOHATUH (BBLACNATh MX XapaKTepHble MPHU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C
IPYTUMH TIOHATHSIMH), HCIIOJIB30BaTh IOHATUS JJIsl OOBSCHEHHS OTHCIbHBIX (DAaKTOB M SIBJICHUH,
BBIOMPATh OCHOBAHUS W KPUTEPUHU IS KIACCU(PUKAIIMH XMMHUYECKIX BEIIECTB U XUMHUYECKUX PEaKIHi,
yCTaHaBJIMBaTh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3YyY€HUs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BHIBOJIBI U 3aKIFOUEHUS;

YMEHHE MpPUMEHSATh B IIpollecce TIO3HAHMUS MOHATHUS (IpEeIMETHbIE M METalpeIMETHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbIE B XUMHUHU, TPEOOPA30BHIBATh IIMPOKO IPUMEHSIEMbIE
B XMMUHU MOJEJbHBIE MPEJICTABICHUS — XUMHUYECKUHN 3HaK (CUMBOJI 3J€MEHTa), XUuMudeckas Gpopmyna u
ypaBHEHHE XHMHUYECKON pEaKlIUU — MpU PELIeHHH y4yeOHO-ITO3HABATEIbHBIX 3a/ad, ¢ Y4ETOM 3THUX
MOJIETIbHBIX TPEICTAaBICHUI BBISABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE TNPU3HAKK H3Yy4aeMbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XHMHUYECKHUX pEaKIMW, BBIBISATH OO0IIHME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEUNS B U3Y4aE€MBbIX IIPOLIECCaX U SBICHUSAX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

YMEHHE MCIIONb30BaTh MOCTABICHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IMO3HAHUSA, a TaKXke B
KauecTBE OCHOBBI JJs (OPMUPOBAHMSI THUIOTE3Bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

npuoOpeTeHnue OmbITa 1O IUIAHUPOBAHWIO, OpraHU3allMd M MPOBEICHUIO0 YYEHHYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0JaTh 3a XOJOM IIPOLEecca, CAMOCTOSTENILHO MPOTHO3UPOBATH €0
pe3ynbrar, ¢GopMynupoBaTh O0O0OIIEHHMS M BBIBOABI 10 pe3yjabTaTaM MPOBEAEHHOIO OIbBITA,
UCCIIEIOBAHMsI, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOHpaTh, aHAJIM3UPOBATh U UHTEPIPETHPOBATH MH(OPMALIMIO PA3IMYHBIX BUJOB U (popm
MIPE/ICTAaBJICHUS], TTOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAyYHO-TIOMYJISpHAs JIUTEpaTypa XUMHUYECKOTO
CoJiep KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl IHTepHeTa), KpUTHYECKH OLICHWBATh MPOTUBOPEUYUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE TPHUMEHATh PaszIMYHble METOAbl U 3ampoChl NMPHU IOMCKE W OTOOpe HHPOpPMALUU H
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOAMMBIX Uil BBINOJHEHUS Y4YeOHBIX W TIO3HABATEIbHBIX 3aJad
OTpeNeEHHOTO THUMa, NPHOOPETEHHE OIbITa B O0JACTH  HCMOJL30BaHUS  WHOOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM, OBJaJ€HUE KYJIbTYpOH aKTHBHOI'O HCIIOJIB30BAHUSA PA3IUYHBIX



MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpAaTh ONTUMaIbHYI0 (OpMY MpelcTaBieHUss HHGOpMAUU U
WUTIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMH CXEMaMH, JIuarpamMmamu, IpyruMu (opmamu
rpauKy U UX KOMOMHAITUSIMU,
YMEHHUE UCIIONB30BaTh U aHAJTM3UPOBATH B MpoLecce YUeOHOM U NCCIIeI0BATENBECKOM AeSITETbHOCTH
UHGOPMALMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpY>Karolle MpUpPOTHON Cpebl.
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:
YMEHHS 3aJ]aBaTh BOIMPOCHI (B XOJe Auayiora u (WJIM) JUCKYCCHM) IO CYIIECTBY OOCYXIaeMoii
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENLHO BHIIOIHEHHS MTPEIOKEHHON 3a1a4H;
YMEHHS TPEACTaBIATh IOTyYEHHBbIE pPE3yJbTaThl MO3HABATENIbHON [EATENIbHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAI[MI0 PE3yJbTAaTOB BBIIOJHEHUS XUMHYECKOIO SKCIIEPHUMEHTA
(;1abopaTopHOro OMBITa, JA0OPAaTOpPHOW pabOThI TO WCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);
yMEHHSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABaTEeNIbHOM U
HCCIIEIOBATENILCKON ACSITENbHOCTH TMPH PEUICHHH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE ydéra oOuIux
WHTEPECOB W COTJIACOBAaHMA TMO3UIMHA (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBIY,
KOOp/MHAIMSI COBMECTHBIX JEHCTBUH, OINpeNeleHUue KPUTEPHEB IO OIICHKE KAdecTBa BBITOJHEHHOMN
paboThl U ApyTHUE).
PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSTENBHO ONPEACTATh e JCSITEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U TpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMpATh HambOosee
s dexTrBHBIE CIOCOOBI pElIeHUs Y4eOHBIX U MO3HABATENbHBIX 337a4, CAMOCTOSITENIbHO COCTABIIATh WM
KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM ACHCTBUI MPU BHINOTHEHUH 33JaHUN ¢ YYETOM MOyYEHUs
HOBBIX 3HaHMA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsIX, OICHUBAaTh COOTBETCTBHE
MOJTyYEHHOTO pe3yJibTaTa 3asBICHHOW LENH, YMEHHE HCIIONb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI,
npeiaraéMble B YCIIOBUU 3aJaHUM.
IHNPEIMETHBIE PE3YJIBbTATHBI
B cocraBe npeaMeTHBIX pe3yJabTaTOB M0 OCBOEHUIO 0053aTEILHOTO COJIEP)KaHUs, YCTAHOBIEHHOTO
JTaHHOM (eaepanbHOl padoyueil MporpaMMoO, BBIIETSIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHHUSI U CTIOCOOBI IEHCTBUH, criennduueckue s MpeaMeTHON 00nacTu «XUMHUs», BUABI AEITeTbHOCTU
[0 TOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B Pa3IHMUHBIX
y9e0HBIX ¥ HOBBIX CUTYaIlUsIX.
K xoHiy o6yuenus B 8 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)arThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® DPACKPBIBATh CMBICT OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH JIEMEHT,
MIPOCTOE BEILECTBO, CIIOKHOE BEIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJAHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAS aTOMHAsh M MOJEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBas JIOJII XUMHYECKOTO J3JEMEHTa B COCTUHEHHH, MOJISIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHUE, COJb, J3JCKTPOOTPUIATEIBHOCTh, CTEMEHb OKHCICHHS, XHUMHUYECKas
peakius, KiacCUpUKALUs PEaKlUid: peakluu COCTUHEHUS, PEaKIMH Pa3NIOKEHHUs, PEeaKIuu
3aMeIIeHus], peakui 0OMeHa, 9K30- U YHJIOTEPMUYECKHE PEAKIIMHU, TeTI0Boi 3 ekt peakmu,
SJIPO aToMa, AJIEKTPOHHBIN CJIOW aTomMa, aTOMHas OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,
MOJISIPHAsT W HETOJISIpHAsi KOBAJICHTHAs! CBSI3b, MOHHASI CBs3b, WOH, KATHOH, aHWOH, PacTBOp,
MaccoBasl JI0JisA BenlecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B PaCTBOPE;

® WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMWYECKUX IMOHSATHH W NMPHUMEHSATH 3TU MOHSATHS
MIPHY OMUCAHHUH BEIIECTB M UX MPEBPAIICHHUI;

® CIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JIJISi COCTaBJIEHHS (OpPMYJ BEIIECTB U ypaBHEHUI
XMMHYECKUX PEAKIIUM;

e OmpeneNniaTh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCIWHEHMSX, CTEIICHb OKHCIICHHS

9JIEMEHTOB B OMHApPHBIX COCIUHEHMAX, NMPHHAIC)KHOCTh BEIIECTB K OMpPEAeNEHHOMY Kiaccy



COCMMHECHWH 10 QopMylaM, BHJ XHUMHYECKOM CBS3M (KOBAJICHTHAass W HMOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

packpeiBaTh cMmbici [lepuonnueckoro 3akona J[. M. MenaeneeBa: [IeMOHCTPUPOBATh
MMOHMMAaHHUE NMEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS
B llepruoanueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOIaJipo;

ONKCHIBATh M XapaKTepu3oBaTh TaOiuuHyto (opmy I[leprogudeckoll CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3/inyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynma)» u «mnoOodYHas MOArpyIa
(b-rpymnmna)», maneie U OoJbLIME MEPHOIbI, COOTHOCUTH 0003HAYEHHs, KOTOpPbIE MMEIOTCS B
tabnuue «llepuoanueckas cucrema xumuueckux snemenToB Jl. V. MenneneeBay ¢ YUCIOBBIMU
XapaKTEepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUECKHX AJIEMEHTOB (COCTaB M 3apsl sijpa, ooiee
YHCJIO 3JIEKTPOHOB U PACHPEEIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATH XUMUYIECKUE IEMEHThI, HCOPTAHUYECKUE BEIECTBA, XUMHUUCCKHE PEaKIIHH
(10 YmMCIly ¥ COCTaBy y4acTBYIOIIUX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3 deKry);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYCCKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpKJas OINMCAaHUE TMpPUMEpaMU  MOJEKYJISPHBIX  YPaBHEHHUH  COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KayeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHMsI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCHUTENBHYIO MOJIEKYISIPHYIO M MOJSPHYIO MAaccChl BEIIECTB, MacCOBYIO JOIIO
XUMHUYECKOTO 3JIeMEHTa Mo (popmyre COoelMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOM PEaKIuu;

MIPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIbHON JESTeIbHOCTH — aHallu3 U CHHTE3, CPAaBHEHUE,
00001IeHrEe, CUCTEMATH3AIIHIO, KJIACCH(DUKALINIO, BBISBICHUE IPUIHMHHO--CIICICTBEHHBIX CBSI3EH
— JIIS. U3YYEHMs] CBOWMCTB BEIIECTB M XMMUUYECKHMX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaONIOJIeHHWe, W3MEpeHHe, MOJICIHUPOBAHUE, OKCIEPUMEHT (peallbHbI W
MBICJICHHBIN );

CIIeJIOBAaTh MPaBHUIIaM IMOJIb30BaHUS XUMHUECKON MOCYI0N U 1a00paTOpHBIM 000pyA0BaHUEM, A
TaKKe MpaBUJIaM OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSMH IO BHITIOTHEHHUIO
71a00paTOPHBIX XMMHMUYECKHUX ONBITOB IO TMOJTYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(Boopo/ia ¥ KHCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C OMNpEAECNEHHOM MAacCOBOM onei
pPacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATh M TMPOBOAUTH XUMUYECKHUE HSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IEJIOYEHM M KUCIOT C TIOMOIIBI0 HMHAUKATOPOB (JaKMYC,
¢denondranens, METUIOPAHK U IPYTHE).

K koHIy 00y4yeHus B 9 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTWOH, AaHUOH, T[POCTOE  BEUIECTBO, CJIO)KHOE  BEILIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas pPeakius, XUMHUYECKass CBS3b,
TETI0BOM d(PPEKT peakiuu, MoJb, MOJISIPHBIN 00BEM, PACTBOP, SIEKTPOIHUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIMAIINS, PEAKIMH HOHHOTO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peaKkuuH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHWE M BOCCTAaHOBJEHHE, aJUIOTPONUS,
aM(}OTEepPHOCTh, XUMUUYECKAsI CBS3h (KOBAJCHTHAs, MOHHAS, METAJUINYECKAs ), KPUCTAIITHYCCKAs
pelEéTKa, KOPpO3Us METAJUIOB, CIUIABbl, CKOPOCTh XUMHUYECKOM pEaKUHUH, MPeaeTIbHO
nonyctumast konenTpauus 11K BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHSITUH M NMPUMEHSTH OTU MOHSATHUSA
IIpY OIMCAHUU BEILIECTB U UX IIPEBPALLCHHUII;

WCIOJIb30BaTh XUMHUYECKYI0O CHUMBOIMKY JUIsI COCTaBlieHUS (DOpPMyYJ BEUIECTB W YpaBHEHHIA
XMMHYECKUX PEAKIIUM;



OINPEAEIATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHMUYECKHUX 3JIEMEHTOB B COEAMHEHMSX
Pa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUM I10
(bopmynaM, BUJ XUMHUECKON CBA3M (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKas) B HEOPTaHUYECKUX
COEAMHEHUSX, 3apsa] MOHA M0 XMMHUYECKOH (opmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAVMHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO BELIECTBA;
packpeiBaTh cMblca Ilepumoguueckoro 3akona JI. M. MeHneneeBa U A€MOHCTPUPOBATH €ro
MOHMMAaHKE: ONKCHIBATh M XapaKTepu3oBaTh TaOnmmuHyio (opmy Ileproauueckoil cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyarh MOHATHUS «TJlaBHas noarpynna (A-rpymnmna)» u «11odoyHas
noxarpynna (b-rpynmna)», Manble u OosiblMe NEPUOJbI, COOTHOCUTh O003HAUYEHUs, KOTOPbIE
UMEIOTCS. B NEPUOJUYECKOM Tabiuue, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB M 3apsiz s1pa, 00IIee YUCIIO JIEKTPOHOB U paclpeaesieHIe uxX
M0 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B HM3MEHEHHU CBOWCTB
JIEMEHTOB M UX COEAMHEHHWH B Ipeienax MajblX MEPUOIOB U TJIABHBIX MOATPYIN € Y4ETOM
CTPOEHUS UX aTOMOB;

KJ1accu(UUUpoBaTh XUMUYECKUE IEMEHTBI, HEOPraHNUECKUE BEIIECTBA, XUMUYECKHE PEaKIIUU
(mo 4uciny M COCTaBy YYacTBYIOIIMX B pPEaKLUU BEIIECTB, M0 TEMJIOBOMY 3(PdeKTy, Io
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMMUCHIBATH) O0IIKE U crenudUYecKrue XUMHUYECKHUE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEIIECTB, MMOATBEPAK/1as ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIA;

COCTaBJIATh YPaBHEHMSI JIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYel U COJIEH, TIOJIHbIE
U COKpallEHHblE ypaBHEHHMs  peakluil HOHHOro oOMeHa, YypaBHEHHs  peakLui,
MOJTBEPKIAIOUIMX CYIIECTBOBAaHUE T'€HETUYECKOH CBA3M MEXKIY BELIECTBAMU Ppa3IMUHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAaKUUH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJSPHYIO MaccChl BEIECTB, MacCCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (popMmyse COeIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
IIPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM PEaKLINN;

co0roaTh MpaBuila MOJIb30BaHNS XUMHUYECKOH MOCy10i U 1abopaTopHbIM 000pYyI0BaHUEM, a
TaKXe MpaBuia oOpalleHHs ¢ BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKLHUSAMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriaeKucioro rasa);

IIPOBOAUTH PEAKLMH, IOATBEPKIAIOUIME KAYEeCTBEHHBIM COCTaB pPA3JIMUHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMHI-, MOAUI-, KapOoHaT-, pocdar-, cuiukar-,
cyiabdaT-, TUIPOKCUI-MOHBI, KATHOHbl AaMMOHHUS M HMOHBl H3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIKE B BOJAHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEPALIUU MBICIIUTEIBHON JESTeIbHOCTH — aHallu3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMAaTHU3aLUIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€H — A M3y4eHUs
CBOMCTB BEIIECTB W XHUMHUYECKHX pEAKIHH, eCTeCTBEHHO-HAayYHble METOAbl MO3HAHUS —
HabJIt0/IeHne, U3MEPEHNE, MOJIEIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacon
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (U(PPOBLIE)
n/n TeM NMPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemntecTBa 1 xumMmieckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20
Pa3nes 2. Baskneiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsarue 6 bubnnoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
¥ COJISAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
OCHOBaHHUAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK

HEOPraHUYECKUX COCTMHEHUN

https://m.edso0.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

Ilepuoanueckuii 3aK0H U
3.1 P 7

Ilepuoanueckas cucrema

bubmuorexa [JOK
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

XUMHYECKHX dj1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue

aToMa
o | o :
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIILHBIC peaKHI/II/I
bubmuorexa [JOK
n 1
TOTO o pasaeity ° https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DIEKTPOIUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
o | e :
' PYHIHL- 2-€p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos Vaspynrs Ason foogopui | 7 ,  BumorerallOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
e | e o . | , o ox
' . PYHHEL POx https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 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

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnxorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
KM3HM 4YesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bubmuorexa [JOK
0 ATOMBI It MOICKY T L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COECIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKITHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Krnaccudukanus XuMuueckux
18 peaxumgl) (coeH)mHeHml pasyoKeHus Bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 SHUUKJIONETUCT. 0606yI;IleHI/Ie u Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cMmech razos. Coctas bu6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOBbI MoTy4eHHsI KHCIOPOaa B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpumeHnenue kucnopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYCCKHUX PEAKITHIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme Butmorexa LOK
31 «[lony4yenne u coOupanue BOJAOPOa,

HU3YyYEHHUE ETO 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
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputeb.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIpl: COCTaB, KJIacCU(UKAI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK



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
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCO((SLII) sz)nyq)eHI/m XI/IMI/I‘-IZEKI,/IG bubmorexa LIOK
N ’ https://m.edso0o.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
I'eneTnyeckas CBSI3b MEXK,
48 KJ1accaMu HeOpFaHI/I‘{eCKI/II;(y Bubmiorexa LIOK
. https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCucCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "OCIE))BHLIG KJ'II;CCLI HEOPTaHMYECKUX Bubmiorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 leﬁnqeecxzx 3J1eMeHT(():§. l(?IOHﬂITlI/Ie 0 Bu6miorexa LIOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U Bu6morexa LIOK
52 Ilepuoauueckast cucrema

XUMHYECKHUX 3eMeHTOB JI. 1.

https://m.edso0.ru/00ada52c
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Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butorexa LOK
55 aToMoB 3J5ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [[. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas cBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

peakmuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ermmmerionteiome |
CBS3Ey https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o0mieHnE 1 1 bubnnorexa [JOK
CHUCTEMATH3AIUs 3HAHWM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XuMu4eckux 3nementos . 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOP'ICTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuorexa [JOK
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlousiTHE O CKOPOCTH XUMHUUECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHe 0 XUMHYECKOM BuGmorexa LIOK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1

Ha CKOPOCTb XUMUYECKON PEeaKINU

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 <<PI')CHIGHI/I6 3KC1'IpepI/IMeHTaJ'II)HLIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconnanysa. XUMUYECKUE https://m.edso0.ru/00addecO
peaxkiuu B pacTBOPax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

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

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT e 6ota Ne 2 eme
20 «TII)?)?HZH(;IK::OIEII{()()T; KI/ICJ‘I:)I:B;[ . bubmmorexa LIOK
YEHI S 07 ’ https://m.edso0.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o buGiorera LIOK
PeAIIL, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOHCTBa
O .C )
25 e n umccne Brmorer LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE II S
pOMBII.HJ'I?HHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmesl. A3or,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyYCHUE bubmmorexa LIOK

> HOIYE https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
o | Dot e
yqv 13V https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

B e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
o .0 \%

33 (p(())cc(%)(()) pHaﬂKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u BuGmiorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynoopenuii. 3arpsisHeHHe
MIPUPOIHOM cpenbl hocdaTamu

https://m.edso0.ru/00adfc20
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edso0.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CB3aHHBIC C OKCUAOM YTJICPOda

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KACIOTa U €€ COJIN

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padora Ne 5.

Pemenne SKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BaxHenIme

HEMCTAJJIbI U UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bubmuoreka [JOK
https://m.edso0.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3ndyeckre CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MertasuioB. CiutaBel. BeraucieHus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
. https://m.edso0.ru/00ae1156
peaKIui, eCliu OJIUH U3 PEarcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001eHre U CHCTEMAaTH3aIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme bubmuoreka [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 AKeneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o TeMe «Bakneliimne https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT IPUMECH. BoraucieHust https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCTUHCHHU S
63 BemecTBa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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