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MHNOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs COCTABJIECHA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTebHOW NpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (heaepabHOM
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHLEMLIMHU MPEnoiaBaHus y4eOHOro mnpeamMera
«Xumus» B 00pa3oBaTeNnbHBIX opranm3anusx Poccuiickoit deneparmn.

[IporpamMa mo XuMuM Ja€T OpeACTaBICHHE O IeNsAX, oOIiel crpareruu OOy4YeHHs,
BOCIIUTAaHHUSI U Pa3BUTHA OOYYArOIIMXCS CpPEACTBAMHU YYEOHOTO IpEeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE MPEIMETHOE COJEpKAHUE, MIPELyCMaTpUBaET paclpeelIeHUe ero mo Kjiaccam u
CTPYKTYPHUPOBaHHUE IO pa3zesiaM ¥ TeMaM IPOrpaMMbl IO XUMHUH, ONpPEAEseT KOJUYEeCTBEHHbIE
U KayeCTBEHHBIC XapPaKTEPUCTHKH COACP)KAaHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
U3YyYEHHs] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTUKU y4eOHOTro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aroImuXxcsi, ONMpeaesisieT BO3MOKHOCTH MPEeaMeTa JUIs
peanu3anuy TpeOOBaHUI K pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
Ha YpOBHE ILeled MH3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOM
JeSITeTbHOCTH 00yUaIOIIerocs IO OCBOCHUIO YUEOHOTO CO/IepIKaHUSL.

3HaHuE XUMHUH CIYKHUT OCHOBOM U1 (pOpMUPOBAHUS MUPOBO33PEHHS 00YYaIOLIErocs, ero
NpEeCTaBICHUN 0 MaTepUAILHOM €MHCTBE MHUPA, BYKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
IPEJCTaBICHUS O B3aMMOINPEBPALLCHUAX SHEPTUU U 00 SBOJIIOLIMYU BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00aNBHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTUSI YeJOBEYECTBA — CBHIPHEBOM,
9HEPreTUYeCcKOo, MUIIEBOM U HKOJIOrHUECKON 6e30MacCHOCTH, TPOOIEM 3IpaBOOXPAHEHHMSL.

N3ydenue xumuu:

CHOCOOCTBYeT peanu3ali BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPHI JINYHOCTH, €€ 0011ei 1 (yHKIMOHATBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTEH o0yyaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHOH  NeSTeNbHOCTH, OKCIEPUMEHTANbHBIX |
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKMU3HH, TaK U B
po(hecCHOHATLHOM JIEATEIIBHOCTH;

3HAaKOMHUT €O CHNEUM(UKOM HAayyHOrO MBILIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIAa HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAarloM B (YOPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00y4aroIInuXxcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMYeCKoe 0oOpa3oBaHHE
0o0yyJaromumxcsi.

JlaHHble HampaBieHHUs B OOyYEeHMHM XUMHMM O0ecredrBaroTCs creuu(uKoi conepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TEeJarorn4eckd aJanTHPOBAaHHBIM OTpakKeHHEM
0a30B0Il HayKM XMMHHU Ha ONpeACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHMs OPHEHTHPOBAaH Ha OCBOCHHE
00y4aroIMUMHUCS CUCTEMbI NEPBOHAYAIbHBIX NOHATHH XMMHUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAETHHBIX 3HAYUMBIX TTOHSATHIA OPraHUYeCKON XUMHH.

CrpykTypa conepkaHusl NpOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ msydeHuro. ConepkaHHe CKIIAIBIBACTCS M3 CHUCTEMBI TMOHSATHH O XUMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbl IMOHATHH O XuUMHUYecKOoW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OpPTaHHM30BaHBI MO MPUHIUIY IOCJIEAOBATEILHOTO PAa3BUTHSA 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEACTaBICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCEI'O €CTECTBO3HAHHUS;

— Ileproauueckoro 3akoHa /. I. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4€HUs O CTPOCHUU aToMa U XUMUYECKOH CBSI3H;



— MpeACTaBIEHUHN 00 NEKTPOIUTUYECKON TUCCOLUAIIMY BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PacCMAaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH IIOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJIHAS (YHKIMU OOBSICHEHUS M HPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKON COCTAaBIAIOIICH HAYyYHOM KAapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON IIPUPOJIBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAaHUIO U METOJIaM I03HaHuA B Hayke. M3ydeHue xumMun
OPOMCXOMUT C TPHUBJICYCHWEM 3HAaHUM M3 paHee U3YYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kiacc.

[Tpy n3yueHnH XUMHUN TPOUCXOIUT (HPOPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YEeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjauya y4eOHOro npeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAaKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNHN K HayYHbIM METO/1aM [TO3HAaHUS IPU U3yUEHUH BEIIECTB U XMMUUYECKUX PEaKIUii, B
(GOpMHpPOBAaHMM U pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4yeOHO-
MIO3HABATEIBHON U yueOHO-MCCIIEIOBATENBCKOM 1eATEIbHOCTH, OCBOCHUH TPABUII 0€3011acHOTO
oOpallleHus C BeIECTBAMHU B MIOBCEHEBHOM KHU3HMU.

[Ipu w3ydeHHHM XUMHHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOH K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY TPHUHITHIO PELICHWH, CIIOCOOHON aaanTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HaIpaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe NpuoOIIeHne oOydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAy4yHbIM  METOJaM  I1O3HaHUS,
(GOopMHPYIOLIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecreyeHue YCIOBHMM, CIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYaroIMMUCS OIbITa
pa3sHOOOpa3HOM NEesATENbHOCTH, MO3HAHUS M CaMOINO3HAHMsI, KJIIOUEBBIX HABBIKOB (KIJIIOUEBBIX
KOMIETEHIIHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB I€ATEIBHOCTH;

— popmupoBanue o0mel QyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yycie YMEHHH OOBACHATh M OLEHMBATH SIBJICHHUSA OKPY)KAIOLIEr0 MHpa, MCIOJb3Ysl 3HAHUS U
OMBIT, TIOJXYYEHHBIE TPH H3YYEHUH XUMHH, NPUMEHATH HX TPH pelIeHHH MpodieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH N€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcst T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHYECKHX 3HAHUU Ui BBIPAOOTKH SKOJIOTHYECKH IIeNIECOO0Pa3HOro MOBENEHHSI B OBITY H
TPYZAOBOM JEATEIBHOCTH B LEISX COXPAHEHHUS CBOETO 3J0POBbSl U OKPYKAIOLIEH IPHUPOIHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00Y4EHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKUX LEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIs ¥ HAIIPAaBICHHOCTH AaJbHEHIIIET0 00yUeHUSI.

OO11ee 4nciIo 4acoB, OTBEAEHHBIX Ui M3YYE€HUS XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJEP)KXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHSTUSA

IIpenmer xumun. Ponb XuMHUM B KH3HU 4Ye€JOBEKa. XHMMHUS B CHCTEME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsiTue o
METOJ[aX MMO3HaHUs B XUMUU. YncThIe BemecTBa U cMecu. CriocoObl pa3ieieHus cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTbie U crnoKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas
Macca. MaccoBas 10J11 XUMHUYECKOT0 3JIEMEHTa B COSTMHEHUH.

KonuuectBo BemectBa. Monb. MoisipHass macca. B3auMoOCBsI3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX IWHHMII BemecTBa. Pacu€Tel mo popmynamM XuMHUYECKIX COSTUHEHUH.

®u3nueckue M XWMHUYECKHE SBJICHUSA. XUMHUYECKAas peakiuss U €€ MNpPU3HAKH. 3aKOH
COXPAaHEHHSI MACChl BEIECTB. XUMUYECKHe ypaBHeHUs. Kimaccudukanus XUMUYECKUX peakiuii
(coemuHeHUs, pa3IoKeHHsI, 3aMeITeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOI MOCYy0i, mpaBuiamMu paboThl B J1abOpaTopuul U mpuéMamu
oOpareHust ¢ TabOpaTOpHBIM O0OpPYIOBaHWUEM, H3yYEHUE WM ONMHCAHWE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHNEe (PHU3NUecKUX (TIaBJICHHE BOCKa, TastHUE JIba,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE M KOHACHCAIUsS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIIOTO) sSIBIeHUH, HaOII01eHne
W ONHCAaHWE TPHU3HAKOB TMPOTEKAHUS XHUMHUYECKHX peakuuid (paszliokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcuna meau (I1) mpu
HarpeBaHWu, B3auMoOjeiicTBUE kene3a ¢ pactBopoM conu menu (II), uzydenuwe crocoOoB
pa3fiesieHusT CMeceil: C TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHIUISAIIMS,
xpomatorpadusi, TMpPOBENEHHWE OYMUCTKA T[MOBAPCHHON CONM, HAONIOJACHHE W ONHCAHHE
pE3yNbTAaTOB IMPOBEACHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS] MAacChl, CO3JaHHUE
Moelield MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:xuHeiiniue npeacraBuTe/ i HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 3JeMEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, GU3ndecKue U XMMHUECKUe CBOMCTBA (peaKIMKu TOPEHHS).
Oxcunel. Ilpumenenue xucnopoga. CrocoObl TONYYEHHUs KHCIOpoJa B Jlaboparopud u
IpOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alloTporiHas MOAU(PUKAIUS
KHCIIOpOJa.

TeroBoit >ddexT XuMUUecKOW peakiuu, TEePMOXHUMHUYECKHE YpaBHEHHUS, JK30- HU
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroiib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOs.

Bomopon — »memeHT W mpocroe BemiecTBO. HaxoskaeHue Boaopoja B MPUPOJE,
dbuznyeckrue 1 XuMUYecKre CBOMCTBA, MPUMEHEHHE, CIIOCO0BI onyueHus. Kuciaotel u conu.

MomnsipHblii 005EM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIICHHBIE PAacTBOpPbI. PacTBOpUMOCTH BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBa B
pacTBope. XUMHUYECKUE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJE U B KU3ZHU
yenoBeka. KpyroBopoT BOAbI B mpupoje. 3arps3HeHUE NMPUPOAHBIX BOJ. OxpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanust Heopranmdeckux coenuHenwmit. Oxcuapl. Knaccudukaius OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecolieoOpa3yromue. Homenknarypa
OKcUJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBa OKCUAOB. [lomyuenne okcuios.



OcHoBanmsi. Knaccudukaius OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHWSL.
Homenknarypa ocHoBaHuid. Pu3nuecKkMe M XUMHUYECKHE CBOWcTBa OCHOBaHMU. [lomyueHue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kuciot. @usndyeckue U XUMHUECKHE
cBoiicTBa KUCHOT. P aktuBHocTn metamuioB H. H. bekerosa. Ilomyuenue Kucior.

Conu. Homenkiatrypa coneil. @uznyeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OTpeeNieHne CoJep>KaHusl KUCIopoJia B BO3AyXe, MONTydeHne, cooupaHue,
pacrio3HaBaHUE U HM3YYEHHE CBOMCTB KHCJIOpOJAa, HAOJIOJEHHE B3aMMOJICUCTBHUSI BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHus TOpeHus (moxapa), 03HAaKOMIIEHUE C
oOpa3iiaMd OKCHIOB M OINHUCAaHUE WX CBOWCTB, TOJydYeHHE, COOMpaHWe, pPACIIO3HABaHWE U
U3y4YeHHE CBOWMCTB BOjAOpoaa (rOopeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIB30BAHHE BHJICOMATEPUAIIOB), HAOIIOIEHIE O0PA3I[OB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEHW pPacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPTaHMUYECKHX BEIECTB PAa3IMYHBIX KJIACCOB,
HaOII0/IeHUE U3MEHEHMsI OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IEJI0Yell, M3ydeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBI, KHCIOT C METaJUIaMU,
peakuuii HeWTpaiau3aluuH, IOJYy4eHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 Mo TeMe «Baxkuenume
KJIACChl HEOPTaHUYECKUX COETUHEHUI.

IMepuognueckuii 3axkoH u Ilepuoaunyeckass cucrema xumudeckux iemenros JI. H.
MenaeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKH KIACCU(PUKALMUKA XUMHUECKUX »dyieMeHToB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U LIEIOYHO3EMENIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux odnemeHtoB [J[. U
MenneneeBa. Koporkonepuonnas u anuHHomnepuonHas ¢opmel [lepuogudeckoil cucTembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. W3oromsl. OnektpoHsl. CTpoeHHe
ANEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIEMEHTOB [lepnonnyeckoil cucTemMsl
. W. MeHnngeneeBa. XapakTepHCTUKa XHMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U MEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u Ileproaudeckoil CUCTEMBbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuaeckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIBbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecchbl
OKHCIIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBHE THUAPOKCHUIA
[IMHKA C pacTBOpaMu KUCIOT M IIEN0oYei, MPOBEACHUE OINBITOB, WLTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpedmemnnie ceasu



Peanu3zanus MeXnpeaMETHBIX CBsI3€H MPU M3YYEHUHM XUMHH B 8 KJIacCe OCYILIECTBIISIETCS
yepe3 HCMONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHHM, TaKk M TOHSTH,
ABJISIOIIMXCSI CHCTEMHBIMHM JUIsI OT/AEIBHBIX PEMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATHS: HAY4YHBIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanmu3,  CHUHTE3,  Kiaccuukauus,  MEepUOJMYHOCTh,  HaONIONEHHE,  AKCIEPUMEHT,
MOJIeTTMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNA, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSIHME BEUIECTBA, ra3, (PU3MUYECKHE BEIWYHMHBI, CAWHUIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3151, ComHIIE.

Buonorus: ¢porocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOpPHbIE TOPOJbL, TOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuust

[lepnonnueckuit 3akoH. Ilepmoamueckass cucrtema xuMuueckux asnemeHtoB [l M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XHUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHOIOB, KallWs, KalblUid U HUX COCIUHEHUN B COOTBETCTBUU C
M0JIO’KEHUEM 3JIEMEHTOB B [leproinyeckoil cucTemMe U CTPOEHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3H. THUINBI KPUCTAIMUYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTANIMYECKOM PEETKH M BHJA XUMHYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COEIWHEHUH, TeHeThdyecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanusa XuMUUYeCKHX peakiui Mo pa3nYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMmIOoBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaTtopa). DK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPABHEHUSI.

[TonsiTe o ckopocTH xuMuyeckoi peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
karanu3e. [lonstue o xumuueckoM paBHOBecHH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCTHb
XUMHUYECKON PEaKIUH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiI€HHE YpaBHEHHI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIONIb30BaHUEM METO/Ia JIEKTPOHHOT0 OaaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AMCCOIMAIMKM BELIECTB C Pa3IUYHBIMU BUAAMH XHUMHUYECKOH CBS3H.
Crenenp qucconnanuil. CUIBHBIE U CIIa0BIE SJIEKTPOIUTHI.

Peakuuu moHHoro oomeHa. YciaoBHsI MPOTEKaHUs peaklUii MOHHOTO OOMEHa, MOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON Auccoruanui. KadecTBeHHbIE pEakIMd Ha HOHBI.
[TonsiTue 0 TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB W HeMeTa/uioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakIuu OT BO3ICHCTBHUS pa3IMUHBIX
(bakToOpoB, UCCIETOBaHKUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUAIUN
KHUCJIOT, IIEeJIoYel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJEO MAaTEpUajIoB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHUS peakiuil MOHHOro oOMmeHa (oOpa3oBaHue
OcaJKa, BbIIEJIEHWE Tra3a, o00pa30BaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMA (FOpEHHE, PEaKLUU pa3IoKEHUs, COCTUHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BELIECTB C IMOMOIIbI KAaYECTBEHHBIX PEAKIMHA Ha HOHBI,
pelIeHNe HKCIIEPUMEHTAIbHBIX 3aau.

HemeTtaJsibl U UX COeIUHEHUS

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHu okucieHuss. CTpoeHune M (u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpEe XJopa (B3aUMOJECHCTBUE C METalJaMH, HeMeTalllaMH,
menoyamu). XaopoBopopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelficTBre XJ10pa U XJI0pOBOAOPO/Ia HAa OPTaHK3M YeloBeKa. BaxxkHelme Xmopusl
U MX HaXOXJIE€HUE B IIPUPO/IE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (puU3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIIMNA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
ceprl. CepoBOJIOpPOA, CTpOEHHUE, (PU3MYECKHEe M XMUMHYeckue cBoicTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOme kak MpeJICcTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE PEaKIMH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOoJy4deHUs cepHoW Kuciothbl. IIpumeHeHue
cepHoi kucioTsl. Conu cepHOl KMCIOThI, KadeCTBEHHAsl peakuus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COeqUHEHHMH B mpupofe. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmas xapakTepucTuka 3yeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCIEHHs. A30T, paclpocTpaHeHHE B MpuUpoae, (U3NYECKHe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XuMHUYECKHUe
CBOWCTBA, MoytydeHue u npumenenue. Coiau aMMOHHUSA, UX (pU3HUECKHe 1 XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHbl aMMOHHA. A30THas KUCIIOTa, €€ IMOJIydyeHHe,
¢u3nveckue M XMMHUYECKHE CBOicTBa (0OmIMe Kak TpPEACTaBUTENs Kiacca KHUCIOT U
cneuuduyeckue). Mcnonb3oBaHMEe HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MHHEPAIbHBIX
yno0OpeHuii. XuMHU4YECKOe 3arpsi3HEHUE OKPYXKAIOIIeH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbl U BOAOEMOB). docdop, amnoTpornHele MOIUPUKALIH
doctopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pocdopnast xkucnora,
¢u3nyeckue M XUMHMUYECKHE CBOMcTBa, mosydeHue. Vcnosnb3oBaHue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YIOOPEHUI.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIIEHH. YTIEepo[, aFIOTPOIHbIE MOAN(DUKAILINH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMU4eckue cBoictBa. Ancop6ouus. Kpyropopot yriepoaa B mpupoze.
Oxcuapl yraepona, ux (U3N4ecKue ¥ XMMHUYECKHE CBOMCTBA, IEHCTBHE HA JKUBHIE OPraHU3MBI,
NOJIy4eHHEe U IpUMEHEeHHe. DKOJIOTHYecKue MpobeMbl, CBsI3aHHble ¢ okcuaoM yriepona (IV),
TUTOTEe3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBINH AP ¢eKT. YToNbHAs KUCIOTa U e
CONM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBa, IOJydyeHME W IpuMeHeHHe. KadecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomb3oBanme  kapOOHAaTOB B OBITY, MEIMIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM X034HCTBE.

[lepBoHauanbHBIE TOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COSAMHEHMSX YIiepona
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEeH, ATAaHOJ, IJMLEPHH, YyKCycHas kuciora). [IpupoaHsie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTHI HX MepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IOHATHE O OMONIOrMYECKH BayKHBIX BEILECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU YelOBeKa. MarepualbHOE €JUHCTBO
OpPraHUYECKHUX U HEOPTaHMUECKUX COEIUHEHUI.

Kpemunii, ero ¢usnueckne M XHWMHUYECKHE CBOWCTBA, NOJIYYCHHWE W TPHUMEHEHHE.
Coenunenus kpemHus B npupone. OOmme mnpencrtasineHuss o0 oxcuue kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX HCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTEIIbHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keie300eToH. I[Ipobiemsl
0€30MacHOro UCMOIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4eHHue 00paslloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPUA-WUOHBI M HAOIIO/IEHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3nuecKue U XUMHUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONIOJEHUE TIpollecca OOYrJMBaHUsA  caxapa TMOJa  JICWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMHUUYECKUX CBOMCTB pa30aBiICHHOW CEpHOMN
KHUCIIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOHW peakmuy Ha Cyib(paT-HOH W HaOJOJIeHHEe TpH3HaKa eé
MPOTEKaHus, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, docdopa M UX COSAUHEHUU
(BO3MOKHO HCITONIb30BaHHME BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX M POCHOPHBIX YI0OpEeHHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB aMMHakKa, MpPOBEICHUE
KaueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U Qocdar-uoH W U3yUeHHUE TNPHU3HAKOB WX
MPOTEKaHUs, B3aHUMOJCHCTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUCHUE MOJENIe KPUCTAUIMYECKHX PEeIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HaKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTTIEM M YCTPOMCTBOM MPOTUBOTA3a, MOJTydyeHUE, COOUpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHHE KAaueCTBEHHBIX peakiuii Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIIEHWE C MPOIyKIUEH
CHWJIMKAaTHOW TMPOMBIIIJIEHHOCTH, PELIeHHe SKCIEepUMEHTANbHbIX 33Jauy Mo Teme «Baxueiimue
HEMETaJUIbl U UX COCTUHEHUS.

Metanibl M X cOeIMHEHHS

OOmas xapakTEepUCTHUKAa XHWMHUYECKHX DJIEMEHTOB — METAJUVIOB HAa OCHOBAaHUU HX
nonokenus B [lepuoanueckoii cucreme xumuyeckux snemeHToB J{. . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuiueckasi CBs3b M METAIMYECKas KpUCTAJTMYeCKas
pemérka. DIEKTPOXUMHUECKUN psif HamnpsokeHu wmertamioB. dusmueckne U XUMHYECKHE
cBoiicTBa MeTayioB. OOuMe crnocoObl noiaydeHus: MeTaioB. IloHATHE O KOPPO3UM METAILIOB,
OCHOBHBI€ CITOCOOBI 3aIIUTHI X OT Koppo3uH. CIuiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBITIIICHHOCTH.

[Ilenouynslie MeTasuIbl: oNoKeHue B [leproanueckoil cucteMe XUMHYECKUX AJ1eMeHTOB Jl.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaxOXJeHUE B npupojae. Ou3nyeckue U XUMUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
[IEJIOYHBIX METAJVIOB U UX COCTMHEHUM.

[[lenouyHo3emMenbHBIE METAIBI MarHuil M Kajlblui: mosiokeHue B Ilepuoanueckoit
cucreme xuMuueckux anemeHToB [[. M. MenneneeBa, CTpO€HHME HX aTOMOB, HAXOXICHHE B
npupone. Puznueckue U XUMUYECKUE CBOMCTBA MarHusl W Kaibliud. Baxueiimme coenuHeHus
KaJpLus (OKCHUI, TUAPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AnmoMuHui: nonoxkeHue B Ilepuomgmyeckoil cucrteme Xumuueckux snemeHtoB [[. U.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJA€HHE B Mpupoae. OPuznyeckrue U XUMMHUYECKUE CBOMCTBA
amroMUHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnomoxenue B Ilepuoanueckoin cucreme xumuyeckux saementoB J[. W
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B mpupoje. dusnueckre U XUMHYECKHE CBOWCTBA
xene3a. Oxcuapl, Tuapokeuasl u conu skenesa (II) m xenesza (III), ux cocra, cBoiicTBa u
MOJTyueHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3lamMl MeTajuIoB M CIUIaBOB, MX (DHU3MUYECKUMH CBONCTBaMH,
U3y4eHUE pPe3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEN B3aMMOJICHCTBUS OKCHA KaJbIUsl U HATPUs C BOAOH (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIECCAa TOPEHHS >Kele3a B



KHCIIOpo/ie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpHUAIOB), IPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMil Ha MOHbBI: MarHUs, KaJbl¥sl, aJIOMUHHUSA, [IMHKa, *kene3a (II) u xenesa
(III), meau (II), HaGmroieHNE W OMMCAHME MPOLIECCOB OKpPALIMBAHUS IUIAMEHM MOHAMHU HaTpus,
KaJIus M KaJlbLus (BO3MOXHO HCIOJb30BaHUE BUAEOMATEPHUAJIOB), HCCIeI0BaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS M THJIPOKCH/IAa IMHKA, PELICHHE IKCIEPUMEHTAIbHBIX 3aJa4 10
TeMe «Ba)kHelIne MeTaIbl U UX COSANHEHUS.

XuMus M OKpYyXKaoLias cpeaa

BemectBa 1 Marepuainsl B MOBCEIHEBHON XKHU3HHU uYeloBeKa. be3omacHoe HCIoIb30BaHKE
BEIIECTB M XHUMHYECKMX peakuuii B ObiTy. IlepBas momMoms Hpu XHMHUYECKHUX OXKOTax W
OTpaBJICHUSIX.

XVMHYECKOE 3arpsi3HEHUE OKpYXKarollel cpeipl (MpeesibHas J0nycTUMas KOHIIEHTpaIus
BemecTs, Aanee — [1J1K). Poib XxuMum B penieHur SKOJIOTHIECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAIUIOB, TOJUMEPHBIE MaTEpPHAJIbl).

Mescnpedmemnnle ceasu

Peanuzanus MeXnpeaMeTHBIX CBsI3€H NMPH M3Y4eHUU XUMHM B 9 Kilacce OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK W TOHATHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIMKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHSTHSA: HAY4YHBIM (PaKkT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTb,  HAONIONEHHE,  SKCIEPHUMEHT,
MOJIEIPOBaHKE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATEPHAIIBL.

®dusmnka: Marepus, aTroM, D3JEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKJIMJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUH 3aps], MPOBOJHUKH, IOJIYIPOBOJAHMKH,
JTUBIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUITMUYECKasl pEmETKa, CIUIaBbl, (DU3HUECKUE BEIMYUHBI,
€IMHUIBI U3MEPEHUs], KOCMUUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, COMHIIE.

Buonorus: ¢otocunres, neixanue, Omocdepa, IKOCUCTEMa, MUHEpPAIbHBIE YHAOOpEHHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.

l'eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TMOPOJBI, IOJIE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJbTATbI

JIMdHOCTHBIE pPE3yabTaThl OCBOCHHUS MPOTPAMMBl OCHOBHOTO OOIIero oOpa3oBaHUS
JIOCTUTAIOTCS B X0OJIe 00yYeHHUsI XUMHH B €IMHCTBE yUeOHON W BOCTIMTATEIIbHON JIEITEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCUMCKUMU  COIIMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIIECTBE MpPAaBHJIAMH M HOPMaMHU TMOBEIACHUS U
CIOCOOCTBYIOT MPOIECCAaM CaMOTIO3HAHUSI, CAMOPA3BUTHS M COLUATIU3AIIMHI 00 yUarOIIUXCS.

JIM9HOCTHBIE PE3yJbTATBl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMA M PACHIMPEHHE OIbITa JCSITCIIBHOCTH Ha €8
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHONICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYYHOMY
HAaCJICWI0, TOHUMAHUS 3HAYEHUsS XHMHUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON WH(pOpPMAIMEH O MEePeOBBIX TOCTHKEHUSIX U OTKPBITHSIX
MHPOBOW M OTEUYECTBEHHOW XMUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpPOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TMpaBUjaX MEXKIUYHOCTHBIX OTHOIICHHUIN B
KOJUIEKTHUBE, KOMMYHUKATUBHON KOMITIETEHTHOCTH B 0OIIIeCTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOM W APYrMX BHUJAX JIEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM JESITEIIBHOCTH NP BHITIOJIHCHUH YUEOHBIX, TO3HABATEIIBHBIX 33]1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOTIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOIECCE ATON ydeOHOU JesTeIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHE M TOCTYNKH CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHMSI MMOCEACTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O O3HAHMS:

MHPOBO33PCHUECKHE  TPEJACTABICHHWS O  BEIIECTBE W  XHMHYECKOM  PEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIME OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAay4YHOW KApTHHBI MHpa, MPEJACTaBIEHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJIBI, B3AMMOCBS3SIX YeJIOBEKa ¢ MPUPOAHOU Cpelod, O poiu
XHUMUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANpaBJICHHBbIE HA IOJYyYE€HHWE HOBBIX 3HAHUM IO XUMUH,
HEOOXOoauMBbIE UIsI OOBSICHEHHWS HAOI0IaeMbIX IIPOIIECCOB W SBJCHUH, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMU TEXHUUYECKHUMH CPEACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO M TO3HAHHIO, JTI0OO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa3oBaHUI0, IPOSKTHON M MCCIIEAOBATEIBCKON NEATEIHHOCTH, K OCO3HAHHOMY BEIOODPY
HaIPaBJIECHHOCTH M YPOBHS OOYYECHHS B JAJIbHEHIIIEM;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

OCO3HAaHWE IIEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBI 00pa3 >XM3HU, OCO3HAHHME IMOCIEACTBUI U HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJEHUS aJKOTojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOIECHUS
npaBwJl 0€30MacHOCTH TIPH OOpalleHUH C XWUMHYECKUMH BEIIECTBAMH B OBITY W peabHON
JKU3HHU;

5) Tpy10BOro BoCIUTAHUSA:

HWHTEpEC K MPaKTUYECKOMY U3yUYeHHUI0 TTpodeccuii U Tpyaa pa3IudHOro poja, YBaKEHUE K
TPyLy U pe3yJbTaraM TPYIOBOM JESATEIHHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHUS
NMPEAMETHBIX 3HAHWW TI0 XHMHH, OCO3HAHHBIH BBIOOP WHIWBUIYAIBHOW TpPACKTOPUH



MPOJIOJDKCHHST O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHol mpodeccuoHaTbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B TPO(HECCHOHAIILHOM Ccpejie;

6) IKOJIOrH4eCcKOro BOCIUTAHHUSA:

IKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMaHUE IEHHOCTU 3JI0pPOBOTO M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOACHUS PaBUil 0€30MacCHOTO MOBEJCHHS MPHU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBbIO U JKU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMUH, A peIIeHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH NPUPOJTHON CPEIOH, JISl OBBILICHUS! YPOBHS 3KOJIOTUYECKOMN
KYJIBTYpPbI, OCO3HAHUS TNI00ATFHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
MTO3HABATEIbHOW, KOMMYHUKAaTUBHON M COLIMAJIBHON NTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B coctraBe MerampeaMETHBIX pe3y/lbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHBIE MOHSATUS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
peIMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHWH M3 ITHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAayYyHOW KapTUHE MHpa, U YHHBEpcajbHble yuyeOHble NeWcTBUA (IO3HaBaTelbHEIE,
KOMMYHHKATHBHBIC, PETYJATHBHBIE), KOTOpbIE 00ecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOIl 1eATeTbHOCTH.

I[Mo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiicCTBUS

Ba3oBrble JJornueckue aeicTBus:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TPU OCBOCHUW 3HAHUU:
pacKpbIBaTh CMBICH XHUMHUYECKHUX TMOHATHH (BBIOENATH UX XapaKTepHbIE MPU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTHMH MOHSTHIMU), UCTIOJIb30BaTh MOHATHUS JUIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUSA W KPUTEPUH Ui KiacCU(pUKALUU
XUMHUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIE CBSI3U
MeXy 00BEKTaMU U3YUYEHHUS, CTPOUTH JOTHUECKHUE PacCyX AeHUs (MHIYKTHUBHBIC, JeTyKTUBHEIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIIOUCHHUS;

YMEHHE MPUMEHITHh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHBIE U MeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENH, HCIOJIh3yeMble B XUMHUH, NPeoOpPa30OBBIBATH MIHPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI dJIEMEHTA),
XuMHUYeckass (GopMylia W ypaBHEHHE XUMHUYECKOW peakiuu — TMPU PEIIeHUHd Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OSTHUX MOJEIbHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYMIECTBEHHBIC MPU3HAKK U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIfii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3yUAEMBbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareJLCcKue AeCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO YUEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIIecca, CAMOCTOSITEIIFHO MMPOTHO3UPOBATE €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ysibTaTaM MPOBEIEHHOTO OIIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIIAHHON padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOUPATH, aHAJTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3THYHBIX BHUJIOB
u $HopM IpeCTaBICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJSIpHAS TUTEpaTypa



XUMHYECKOTO COZIEp)KaHUs, CIPaBOYHBIE IMOcOOMs, pecypchl VHTepHeTa), KpPUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTH pa3IMuHbIe METO/Ibl U 3aMpOCHI MPU NMOUCKe U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BHITOJHEHHS YUCOHBIX U TIO3HABATEIILHBIX 3a/1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JACTH WMCIOJIBb30BaHUS WH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTUBHOTO UCIIOIB30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TpeAcTaBICHUS
UHPOPMAIIMY M WUTFOCTPUPOBATH peElIaeMble 3a/1a4d HECIOXKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUAMU;

YMEHHUE HCIOIb30BaTh W AHAIM3UPOBATH B IpoIllecce YU4eOHOH M HCCIeN0BaTeIbCKOU
JeSITeTIbHOCTH UH(OPMAIIHIO O BIMSHUY MPOMBIIIIEHHOCTH, CEITLCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPYKaIOIIeH TPUPOJHON CPEJIbI.

KoMMyHHKaTHBHBbIE YHUBepCAJbHbIE YUeOHbIe 1elCTBUS:

YMEHUSl 3aJaBaTh BONPOCHI (B XOoJe auanora u (WiIKM) AMCKYCCHH) TO CYIIECTBY
oOcyxnaemMoll TeMbl, (HOPMYTUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTENBHO BBITOIHEHHS
NPE/IOKEHHOM 3a/1a4H;

YMEHUS TPEACTABIATh MOMyYSHHbIE Pe3yIbTaThl TO3HABATEIBHON EATEILHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; JIeJaTh TPE3CHTAIUIO0 PE3YJIbTaTOB BBHIMOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOW PAOOTHI MO WCCIICJOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMMO3HABATEIbHON U
UCCIIEIOBATEIILCKON JICATENBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4&Ta
00X HMHTEPECOB M COIVIACOBAHMS TMO3UIMN (0OCYXKIeHUs:, OOMEH MHEHHUSMH, «MO3TOBbBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JCHCTBHIM, ONPEIe/ICHHEe KPUTEPHEB TI0 OIEHKE KauecTBa
BBITIOJIHEHHOU pabOoThI U IpyTHe).

PeryasiTuBHble yHHBepPcaJbHble yUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENIFHO OMPEAETATh eI JIeSTeNbHOCTH, MJIAHUPOBATh, OCYIIECTBISTD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBIOMpAThH
HanOonee HS(QQeKkTuBHBIE CMOCOOBI pemieHHs YYeOHBIX M IO3HABaTEIbHBIX 33724,
CaMOCTOSITENIbHO COCTABJIATh WU KOPPEKTHUPOBATh MPEUIOKEHHBIA aJrOpUTM ICHCTBUH TpH
BBITIOJIHEHUH 33JaHUN C y4€TOM IMOJydYeHHs HOBBIX 3HAaHMHA 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEaKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBICHHON IIEJH,
YMEHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeIaraéMble B yCJIOBUHU 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pE3YNbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COAEpKAHMS,
YCTAHOBIICHHOTO JaHHON (eaepanbHOW paboveld MporpaMMoOM, BBIICISIFOT: OCBOCHHBIC
0o0yJyaromuMuUCsl Hay4yHble 3HAHWS, YMEHUS M CHOCOOBI JEUCTBHH, crenupudeckue is
NPeIMETHOW 00JIaCTH «XUMUS», BHUIBI NEATCIHHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €T0
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYalLlUsX.

K xonmy oOyueHus B 8 KJiacce mpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

® PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHH: aTOM, MOJIEKYJa, XUMHUYCCKHMA

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMech (OJHOPOAHAS U
HEOJIHOPO/HAsA), BaJCHTHOCTh, OTHOCHTENbHAas aTOMHAs M MOJIEKYJsipHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JIOJII XUMHYECKOTO
DIIEMEHTAa B COCIMHEHHH, MOJSIPHBIM OOBEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XUAMUYECKas PEaKIUsl, KIIaCCHPUKAIIHSI
PEaKIuii: peakiui COSAMHEHUS, PEAKIIUU PA3JIOKEHHS, PEaKI[UH 3aMEIIeHHs, PeaKIuH
o0OMeHa, 9K30- ¥ DHJIOTEPMUYECCKHE PEAKIIHH, TEIUIOBON A (EKT peakinu, Apo aToMa,
AIIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHTa b, paguyC aromMa, XMMHUYECKas CBS3b,



HOJIIpHAasl M HEIOJIApHAsi KOBAJIECHTHAsl CBS3b, MOHHAs CBS3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BellecTBa (MPOIIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUNH M NPUMEHATH 3TU
MOHATUS MIPU ONKMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBI€HUS (opMyn BeIIeCTB u
YPaBHEHUN XUMUYECKUX PEAKIIUN;

OTIpEe/IeNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTETEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, MPUHAAIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1O (OopMysiaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogumueckoro 3akona J[. M. MenaeneeBa: 1€EMOHCTPUPOBATH
NOHMMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT HX
nonoxeHuss B Ilepmonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsI MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ileproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpymnma (A-rpymma)» u
«mmobounass monrpynmna (b-rpymma)», Manble W OOJNBIINE TEPUOIBI, COOTHOCHTH
o0o3Ha4YeHus1, KOTOpele UMeroTcsl B Tabnuie «llepuoauyeckas cuctemMa XHMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oO0IIee YHCIO JJIEKTPOHOB H
pacnpeneseHne ux 1o 3JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIIeCTBA, XMMHUECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacTBYIOIIHMX B PEAKIUU BELIECTB, MO TEIIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHWE [pUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIU;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHSI XUMUYECKUX MTPEBPALLECHUI B Pa3IMYHbBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (hOpMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMHYECKON PEAKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBbHOCTH — AaHAIN3 U CUHTE3,
cpaBHEeHHE, 0000IeHNe, CUCTEeMaTH3allNI0, KIACCU(UKAIINIO, BBISIBICHHE MPUYMHHO-
-CJIEZICTBEHHBIX CBA3€H — 11 U3YYEHHUsI CBOWCTB BEIIECTB M XMMHUYECKUX PEaKLUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl ~ TMO3HAaHUS  —  HaOmIOJAeHWe,  H3MEpeHHue,
MO/ICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM TIOJB30BAaHUS XHMMHUYECKOW TOCYAOH U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHus C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIHUSMU TI0 BBITOJHEHHUIO Ja00OpPATOPHBIX XUMHYECKUX OMBITOB IO MOTYYEHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAEIEHHON MAaCCOBOM JIOJEH PAaCTBOPEHHOIO BEMIECTBA, IIJIAHUPOBATH
Y MPOBOJUTh XMMHUYECKUE IKCHEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT ¢ TOMOIIBIO0 UHANKATOPOB (JIAKMYC, (heHOIPTANCHH, METUIIOPAHK U JPYTHE).

K xoHmy oOyuenus B 9 KJiacce IpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHATHUN: XUMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KAaTHOH, aHMOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAIEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTD, CTENEHh OKHUCIICHUS, XMUMHYECKasi peakiusi, XUMUYECKas
CBSI3b, TETIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, AJIEKTPOIIUTHL,



HEDJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAss JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOe paBHOBeCcHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHUMHUYECKas CBs3b
(KoBaJIeHTHasi, HOHHAs, MeETalJIM4yecKas), KpPUCTAIJIMYECKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeAeabHO J0mycTuMas
koHueHrpauus [IJIK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUECKUX MOHATUH M MPUMEHSTH 3TU
MOHSITHS IIPH ONMCAHUU BEILIECTB U X IIPEBPALICHMI;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJHUKY JJsi COCTaBJeHHS (OpPMYyNT BEIIECTB U
ypaBHEHUN XUMHUUYECKUX PEAKIIU;

ONpEENsATh BaJEHTHOCTh M CTENEHb OKUCIEHHMS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PpaA3JIMYHOIO COCTaBa, IMPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUN Mo (QopmyiaMm, BUA XUMUYECKOW CBS3U (KOBaJeHTHas, MOHHAs,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHA IO XHMHUYECKOU
dbopmyre, xapakTep cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COENUHEHUH, TUI
KPUCTAJUIMYECKON pEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro MOHMMaHHe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jIvnyaTh MOHATUSA «rjaBHas noxarpynna (A-
rpymma)» u «mnobounas moxarpymma (b-rpymma)», Mameie ¥ OOJbIIME TEPUOIBI,
COOTHOCHTH 0003HAUeHHs, KOTOphIE HWMEIOTCS B TEPHOIAMYECKOW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij siapa, o01ee YUCIo IEKTPOHOB U paclpeieIeHue UX 10 JIEKTPOHHBIM CII0SIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJienax MalbIX IMEpUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIIUPOBaTh XUMUYECKHE JIE€MEHTHI, HEOPTaHMYECKUE BEIIeCTBA, XMMUYECKHE
peakuuu (1O YUCIYy U COCTaBY YYaCTBYIOIIMX B pEaKLUU BEIIECTB, 10 TEMJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTENeHEeW OKUCICHHS XUMHUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M CcHelu(HUUECKHEe XUMHUYECKHE CBOMCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPXKAAs ONMCAHNE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKOW JUCCOUMAIMU KUCIOT, IIEI0UYEH U COJIEH,
MIOJIHBIE U COKpPAILEHHBIE YPABHEHUS PEAKIMI MOHHOTO OOMEHA, ypaBHEHUS PEaKIIUii,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIeCTBaMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEeaKLnii;

MIPOTHO3HPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKaHUS XUMHUECKUX MPEBPAIIeHUN B PA3INYHBIX YCIOBUAX;

BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO JIeMEHTa 1o (popMysie CoOeTMHEHNs, MAaCCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peakiiny;

coOmoaTh TMpaBWJa TOJIb30BaHUS XUMHUYECKOW TIOCYIOoW U JIaOOpaTOpHBIM
o0opyIOBaHHMEM, a Tak)Ke MpaBuja OOpallleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU MO BBITTOTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYy4YEHHUIO
¥ coOMpaHnIo Tra3000pa3HBIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOTO Ta3a);

MPOBOAMUTH PEAKIMH, MOATBEPKIAIONINE Ka4YeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdar-,



CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI W3Y4EHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON NESITEIBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHNEe, CHCTEeMATH3allMI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YYEHHUS CBOMCTB BELIECTB M XMMHUYECKHX PEaKIHi, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHWS — HAOMIJeHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3aesioB u

KogunuyecTBo 4acoB

KoHTpoJbHbIE

IIpakTHyeckue

DJIeKTpOHHbIe (L (poBbIE)

n/n TeM MPOrpaMMBbI Bceero paGoTEI paGoTLI o0pa3oBaTe/ibHbIE PeCypChl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE MOHSTUSA
XuMusa — BakHast 00J1acTh
1.1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTHYCCKOU JIeATeTLHOCTH https://m.edsoo.ru/7{f41837¢c
YyeJIoBeKa
1.2 BemecTBa 1 XuMu4eckue 15 1 bu6mmoreka [IOK
peaKIu https://m.edsoo.ru/7{f41837¢c
Uroro no pazueny 20
Pa3znen 2. BaxHeiline nmpeacTaBuTe M HEOPraHMYeCKUX BeleCTB
21 Bosnyx. Kucnopoa. [lonsitue 6 bu6mmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bogopon.llonarue o kucmorax 3 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsitue 00 5 1 1 bubnnorexka [HOK
OCHOBAHHMIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka [JOK
) HEOPTraHMYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Paznen 3. [llepnoanueckuii 3axon u Ile

Xumudeckasi ¢cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEILHBIE pPe€aknumn

pHoAnYecKasi cucTeMa XuMuieckux 3j1emenToB /. U. Menaeseesa. CTpoeHue aTOMOB.

3.1

[Tepuoauueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX d1eMeHTOB /JI. 1.
Mennene-eBa. CTpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/7{f41837¢c




aToma
XUMH4YecKas CBA3b.

3.2 OKHUCIIUTENBLHO- 8 bubmuorexa OK
’ https://m.edsoo.ru/7{f41837¢c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pasneny 15 Bubmmorexa LIOK
https://m.edsoo.ru/7{f41837¢c
PeszepBHoe Bpemst 3 bubmnorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgposbie)
Ne n/m —— Beero KOﬁHTpOJ‘Ibele HpﬁaKTH‘lCCKI/Ie 06pA30BATEIBHBIE
padoThI padoTsbI pecypen
Pa3nes 1. BemecTBO M XuMH4YecKHe peakiuu
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 Bbu6motexa [JOK
) OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnmoreka [JOK
) XUMHUYECKHE PEaKIIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU ST
21 OO01as XxapakTepruCTHKa XUMUYECKUX 4 1 bubnmnorexa [JOK
) anemeHToB VIIA-rpymiel. ["anorenst https://m.edsoo.ru/7f41a636
o | Sousmmemee e ; Binionsa LOK
' PYIIIBL -ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as xapakTepuCTHKa XUMUYECKUX
bubnuoreka [{OK
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
2o | Soasmmee o 8 1 , Dok
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Uroro no pazueny 25
Pa3gen 3. MeTa/uibl M HX COeIUHEHU S
3.1 OO01re CBOMCTBA METAJIIOB 4 bubmorexa LIOK

https://m.edsoo.ru/7141a636




3.2 Baxuertinmme MeTayuibl U X COEIUHEHUS

bubnuoreka [IOK

16 https://m.edsoo.ru/7f41a636
Uroro no pazueny 20
Pasnen 4. Xumusi u okpyxkaoumas cpeaa
4.1 BemiecTBa 1 MaTepHUasl B )KU3HU YEJIOBEKA 3 Bubmuorexa OK
’ m p https://m.edsoo.ru/7141a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Bubmaorexa HOK
p P https://m.edsoo.ru/7{41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




INOYPOYHOE IINTAHUPOBAHUE

8 KIIACC

No KoJsmmyecTBO 4acoB Mara JJIeKTPOHHBbIE HU(PPOBBHIE

u/n Tema ypoka Beero Kontpoabusbie IIpakTuueckue W3ydenus o0pasoBaTe/bHbIe
padoThI padoTbI pecypcbl

1 IIpenqmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
JKU3HU YelioBeka. Tera u BemecTBa https://m.edsoo.ru/ff0d210c

) ITonsaTue 0 MeTOIaX MO3HAHMUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IIpasuna

3 paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuotexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»

4 YucTtele BemecTBa U cMecd. CocoObl 1 bu6mmoreka [IOK
pasaerneHus cMecei https://m.edsoo.ru/ff0d26c¢ca
[IpakTrueckas Ta No 2

5 «Il’);?,neneicnea cﬁgggﬁ?j{\; npuMepe 1 bubmorexa LOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU [TOBApPEHHOM COJN)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE FJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CHMBOJIBI) XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cnoXXHBIE BElIECTBa 1 Buommorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa

10 BEIIECTB. XUMHUYECKasi popmya. 1 bubnnorexka [HOK
BasieHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
9JIEMEHTOB

11 OTHOCHUTEIBHAS AaTOMHAs Macca. 1 bubnuorexa [JOK




OTtHocuTenbHAsE MOJIEKYJIIpHasl Macca

https://m.edsoo.ru/ff0d323¢c

12 MaccoBas 10511 XMMUYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c¢
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MousipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBICHHUS. bu6mmoreka [IOK
XHUMHUYECKask PeaKIys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycinoBus NPOTEKAHUS bubnnoreka [HJOK
XUMHYECKHX PEeaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEILIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| Do e o BuGorea 10K
i yp N https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEAKIIHA
18 Kgafcll:llg) Igé((?ell HI;[H);?I\/I/IE qe;.:;'ll/lj)KCHI/IH bubmorexa LIOK
peaxdl A - P ’ https://m.edsoo.ru/ff0d3134
3aMelleHus, ooMeHa)
19 | ammcronemen. OBobmeme x BuGmorera LIOK
1 FHCT Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aLMsI 3HaHUH
20 KonTtponsnas padora Nel mo teme bubnnorexka [HOK
«BerecTBa 1 XUMUYECKHE PEAKITUH https://m.edsoo.ru/ff0d4290
21 E(?: nya_Kfll(\:/[;g Loraggg’afeﬁ’erzi u bubmorexa LIOK
Ayxa. poa https://m.edsoo.ru/ff0d448¢
npoctoe BeuiecTBo. O30H
p | S ey ki -
POJia (peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
2| mebepmnmn s S BuGnorexa LIOK
partop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHnue kucnopona
24 TennoBoii 3G PeKT XUMUIECKOI bubnnorexka [HOK




pe€akuru, NOHATUC O
TCPMOXUMHUYCCKOM YPABHCHHU, 5K30-
N SOHOAOTCPMHUYCCKUX PCAKIUAX

TornmmBo (HedTh, yroib U METaH).

https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK

25 3arpsizHeHue BO3/1yXa, CIOCOOBI €ro https://m.edsoo.ru/f0ddcda
PEIOTBPAIICHHS
o
rs | et pelor o3 o B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3YUEHUE €T0 CBOHCTB)»
27 Boxopon — anemeHT u mpocToe bubnnorexka [HOK
BelecTBo. Haxoxkaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
78 du3nyecKue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bonoposa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoJTydeHUs BOAOPOIa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3L dlonyuenme n cobmpame soopora Bumioteks LIOK
M ’ https://m.edsoo.ru/ff0d4{42
U3YYEHHE ero CBOMCTBY
32 MounsipHbiii 00bEM Tra3oB. 3aKOH bubnnoreka [HOK
ABorajipo https://m.edsoo.ru/ff0d542¢
| e b o B LOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
(o | Do oo B 10K
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 du3nvecKrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK

HHAUKAaTOpax

https://m.edsoo.ru/ff0d59¢e2




Bopa kak pactBoputes.
HacpliieHHble 1 HEHACBIIIEHHBIE

bubmuorexa [JOK

37 pacTBopbl. MaccoBast 10JIs BEelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
33 «IIpuroroBiieHue pacTBOpOB C bubnnorexka [HOK
onpeeEHHON MaCCOBOM JT0JICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtponpsnas padora Ne2 o reme bubnnorexka [HOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
o | R n smamee oo B LOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHHUs: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne n XuMU4YECKHAE CBOMCTBA bubnnorexka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, Kaccudukanus, bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexka [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
5 | ol e B LOK
o ’ https://m.edso00.ru/00ad9474
CBOIiCTBa
[Ipakruyeckas padora Ne 6. Perenue
47 AKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['enernueckas cBsA3b MEKIY bu6mmoreka [IOK

KJIaCCaMH HCOPraHu4CCKUX

https://m.edsoo.ru/00ad9a50




COEIUHEHUN
O0001eHHE U CUCTEMATU3 ALY

bubmmoreka [IOK

49 3HAHUH https://m.edsoo.ru/00ad9cb2
KonTpoinbHas padota Ne3 mo teme
50 "OCHEBHI)IG KJIIE)lCCI)I H;\gpraHqucxnx bubmmorexa LHOK
o https://m.edsoo.ru/00ad9¢la
COCTMHCHU I
[TepBbie MOMBITKH KIacCU(UKAITUN
51 xnﬁnqecxnx 3JICMCHTOB. I(P[OHSI]';‘II/IG 0 bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0H U
57 [lepuoguueckast cucrema bubnnorexka [JOK
XUMHYECKHX deMeHToB JI. U. https://m.edsoo.ru/00ada52¢c
MemneneeBa
53 [Iepuoabl, rpyniisl, TOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c¢
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
sep. M3oTombl https://m.edsoo.ru/00ada342
CrtpoeHue AIeKTPOHHBIX 06onoqel<v Bubmorexa LIOK
55 aToOMOB 3J1eMeHTOB [lepunonnueckoi
https://m.edsoo.ru/00adabbe
cuctemsl . 1. MeHnaeneeBa
XapaKTepucTuKa XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepunoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue llepuonnyeckoro 3akoHa
57 JUIS Pa3BUTHS HAYKU U NPAKTUKU. /1. bubnnorexka [HOK
W. MenneneeB — y4€Hblii, meaaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XHMHYECKHUX JICMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumudeckas CBSI3b bubmorexa LIOK

https://m.edsoo.ru/00adac34




60 KoBasieHTHAas nossipHas XuMu4ecKas 1 bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHas 1 bubnunoreka [HOK
XAMHYECKAsI CBS3b https://m.edsoo.ru/00adaab9
bubmnoreka [JOK
62 Crenens, okucieHms I https://m.edscﬁ).m/OOadae%
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCINTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa LOK
https://m.eds00.ru/00adb076
65 | «Onpoomne smoma, Kontrscosn | bummotera LIOK
CBA3by https://m.edso00.ru/00adb486
66 PesepBHblit ypok. O6001meHne u 1 bubnnorexka [HOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/00adb33c¢
67 PesepBuelit ypok. O600111eHHE U 1 bu6mmoreka [IOK
cHUCTeMaTU3alysl 3HAHUI https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6001menue u 1 bubnnorexka [HOK
cucTeMaru3anus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe N (POBbIE

Ne TeMa ypoka K I Aara o0pa3oBaTeIbHBIC
n/n Yp Beero OHTPOJIbHbIE PaKTH4YecKHue u3ydenust |
padoThbI padoTsI pecypchl
[Iepnonnueckuit 3aK0H.

1 Ilepuonuueckast cucrema 1 bu6mmoreka [IOK
XUMHUYECKHX dieMeHToB []. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBONCTB XEMI/I‘-IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunael XuMuueckoil CBA3U U THIEI bu6mmoreka [IOK

4 N 1
KPUCTAUTUIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo teme

5 «[ToBTOpEHue u yrnyoiaeHue 1 1
3HAHHUI OCHOBHBIX PA3ENOB Kypca
8 k1accay
Kiaccudukamnus XuMrU4ecKux bu6mmoreka [IOK

6 o 1
peaKIuii IO Pa3IMYHbBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
TTousTHe 0 CKOPOCTU XUMHUUECKOU

7 caKIUU HOH}II”)[I/IC 0 TOMOI'€HHBIX U 1 Bubmorexa IIOK
PCaKIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
TlousTe 0 XUMHYECKOM

aBHOBecuU. PaKTOPLI, BIUSIIOIIUE
8 Ea CKOPOCTbH XI/IMI/I‘IECI(,Oﬁ eaKmI/II/I 1 bubmmorexa LIOK
P peakit https://m.edsoo.ru/00adc28¢c
U MOJ0XKEHUE XUMUUECKOTO
paBHOBECHs
9 OKuCIUTENbHO- 1 bubmuorexa [JOK

BOCCTAHOBUTCIIbHBIC PCAKIINN

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




Teopust 31EKTPOIUTUYECKON

10 nuccormanyi. CUIbHBIE U ClIa0bIe bubmmorexa LIOK
https://m.edso0.ru/00adcd68
IICKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKui bubmorexa LHOK
https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHMH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAH
s | Ko e coac B 10K
. https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKOU TUCCOITUAITTU
14 [TonsiTue o ruApoIU3€E colieit Buommorexa IIOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHe U CHCTeMAaTH3 AN bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
6 | chomomns eompameE BuGmotea LIOK
https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponsnas padora Ne2 no teme
17 «QIeKTpoIuTHYECKast bubnnorexka [HOK
nucconuanus. XuMHUECKAE https://m.edsoo.ru/00addecO
peaKIuu B PaCTBOPAX)
8 | Xoumoorns canfiorss 2 mprcne bu6motera LIOK
https://m.edsoo.ru/00addfe2
xJjopa
15 | xomeconns cafiorma, somyacee bu6motera LIOK
’ ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
[IpakTnueckas pa60Tua Ne 2 no Teme Bubnuotexa LIOK
20 «[lomydyeHue COMTHON KUCIOTHI,

u3ydyeHue e€ CBONCTB»

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




Brruucnenus no ypaBHeHUSIM

21 XUMHYECKUX PEaKIUi, €Cli OUH Buommorexa LIOK
’ https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30BITKE

2 OO6m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJI0TpOTTHBIE MOU(DUKAIIUN CEPBHI.

23 Haxoxnenue cepsl u €€ bubnnorexka [HOK
COCTMHCHUH B IPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI

B HU
24 gﬁzgqgigg IIE; ;Izi(:qeci,ne bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
KCHJIBI CEPBHI. Hasl KMCJIOT
25 gngnfllec;;g u )SI:/I?\EW?WKH?O ) bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHYECKUE PEAKIINH, JICKAIINC B
OCHOBE IIPOMBINICHHOTO CII0c00a

2% MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAaroIIei cpeibl
COCTUHEHUSIMU CEPBI
Brrancienne MmaccoBoit goiu bu6mmoreka [IOK

27
BBIXO/Ia MMPOJYKTa peaKkiuu https://m.edsoo.ru/00adec&a
OO0m1as XxapakTepuCTHKa 3JIEMEHTOB
VA-rpynmesl. A3ot

28 paCprO};l”TFpaHeHI/IC ;3 npuponae bubmorexa [IOK

’ https://m.edsoo.ru/00adeea6
du3HYECKrEe U XUMUICCKHEC
CBOICTBa
AmMMuak, ero pusnyeckue u
29 XI/IMI/I‘IGC,KI/IG cq];oﬁcma IIOJIy4YEHUE bubmorexa LHOK
’ https://m.edsoo.ru/00adf004
U IpUMEHEHNE
30 [IpakTuueckas padora Ne 3 mo Teme bubnnoreka [HOK

«HonyquHe aMMHaKa, U3YYCHHC

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




€ro CBOMCTB»
A3oTHas KuCoTa, e€ husnueckue u

bu6mmoreka [IOK

3 XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEH
MMOHHSI B KAUeCTBE MUH BHBIX
32 ?’,HogpeHHﬁ. ;(I/Iel\jl:Hchxoeepan bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMU a30Ta
®ocdop. Okcup dhochopa (V) u
33 Q)ocg)op?ﬁaﬂ KHCHH((i))Ta q)q)ylzsn(qeixne u bubmorexa LOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Hcnonws3zoBanue GpocdaToB B
34 KAa4eCTBE MUHEPAIBHBIX bubnnorexka [HOK
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MPHUPOJHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHUE B
35 Hpnpg;e[, gmnrt’lecxl;e u bubmorexa LIOK
’ - https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupsl yriaepoaa, ux Gpundeckue
Y XUMHYECKHE CBOMCTBA.
36 :‘)KOJ'IOFI/I?ICGCK?/ICC H(;)O%J'I:MLI bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTIIepojaa
Iv)
37 VYronbHas KuciorTa u € coiu bubmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
38 "IlonyuyeHue yriaekuciioro rasa. bubnuoreka [IOK
KauectBenHnast peaxius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBoHauanbHble MOHATUSA 00 Bubmiorexa LIOK
39 OpraHUYECKUX BEIECTBAX KAK O

COCAUHCHUAX YTJICpOda

https://m.edsoo.ru/00ac054¢e




bubmmoreka [IOK

40 Kpemsnit u ero coepuerus https://m.edsoo.ru/00ae080a
[IpakTuueckas padora No 5.
A1 Pemenne skciepuMeHTAIBHBIX bubnnorexka [HOK
3a7a4 0o reMme «Baxkneiimme https://m.edso00.ru/00ac0bf2
HEMETAaJUIbl U UX COCTUHCHUS
KonTpoarnas Ta Ne
42 «1(3)a>1<11){(:1171m36 izf{(;Tz;\jIgl ?/IOI;(GMG bubmorexa [IOK
https://m.edsoo.ru/00aec0el8
COCTMHCHUS»
OO01as xapakTepucTUKa
XUMUYECKHUX IIEMEHTOB —
METAJJIOB. MeTajinueckas CBsi3b U bubnuoreka [JOK
43
MeTaJUTMYecKasi KpUCTauInaecKas https://m.edsoo.ru/00ael103e
pemérka. Pu3n4yecKue CBOMCTBA
METaJIIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUN psifl bubmorexa LHOK
. https://m.edsoo.ru/00ael 156
HaIpPsHKEHUH METaIOB
OO61mrme crocoObl MOTydeHHs
MetasuioB. CrutaBel. BerauciaeHus
45 M0 YPaBHCHUSM XUMHUYECKIX bubmorexa LIOK
. https://m.edsoo.ru/00ael 156
PEeaKIHii, €CIIM OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 [TonsATHE O KOPPO3UH METAILIOB bubmorexa LHOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 Ienounpie MeTa bl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbLIMA ¥ MarHuim https://m.edsoo.ru/00ael5e8
50 Baxknelnme coenMHEHNS KaJIbIUI bu6mmoreka [IOK




O0001IeHHE U CUCTEMATU3 ALY

https://m.edsoo.ru/00ael5e8

51 .
3HAHUHN
57 JKécTkoCTh BOIBI M CIIOCOOEI €8 bu6mmoreka [IOK
yCTpaHCHHUS https://m.edsoo.ru/00ac1886
[\
| Dy e oo Bumorea 10
n https://m.edsoo.ru/00aclae8
yCTpaHCHHS
. bu6mmoreka [IOK
>4 AoMuHIT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCH/IA U bubnnorexa [HOK
THAPOKCHIA https://m.edsoo.ru/00aeclc64
bubmuorexa [JOK
>6 Keneso https://m.edsoo.ru/00ac1d86
57 OKcubl, TUIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O060011IeHNE U CUCTEMATU3AIUS
3HAHUU
[TpakTuueckas padora No 7.
59 Penrenune skcriepuMeHTaIbHBIX bubnnorexka [HOK
3amad o Teme «BaxHeitmme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Borurcnenus o ypaBHEHUSM
XUMHUYECKUX PEaKIIUi, €CIH OJIUH
60 U3 PEareHTOB JJaH B U30BITKE WU bubnnorexka [HOK
COJICPXKUT IPUMECH. Berancienus https://m.edsoo.ru/00ael750
MacCOBOH JIOJIM BBIXOJIa MPOTYKTa
peaKIuu
61 O0600I11IeHNE U CUCTEMATU3AIUS
3HAHHUU
62 KonTponpHas padora Ne4 o Teme

«Baxnennye MeTaIbl U UX




COCOAUHCHU A

63 BemectBa u marepuainsl B 1 bubnnorexa [HOK
[IOBCEIHEBHOMN KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHHE 1 bubnnorexka [JOK
OKpY’KaloIIen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun 1 bubnnorexka [HOK
9KOJIOTHYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O600111€HHE U 1 bu6mmoreka [IOK
cHUCTeMaTU3alMsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBuelil ypok. O600111€HHE U 1 bu6mmoreka [IOK
cHUCTeMaTU3alMsl 3HAHUI https://m.edsoo.ru/00adb33c¢
63 Pesepublit ypok. O6001meHue u 1 bubnnorexa [HOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKInoHepHOE 00IIECTBO
«M3marensctBo «IIpocBerieHne»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 00IIeCTBO
«M3marensctBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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