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OIIUCAHUE OBEPA30OBATEJIBHOM TPOT'PAMMBI

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOT'O 00111€T0 00pa30BaHMsI COCTABIICHA
Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTesbHOMN
MpOrpamMMbl OCHOBHOTO 0011ero odpa3oBanus, npeacrasieHHbix B ®I'OC OO0, a
TaKk’k€ Ha OCHOBe (enepanbHON pabodeil mporpaMMbl BOCHHUTAHHMS U C Y4ETOM
KOHLEMIMK MpernojaBaHus y4eOHOro mnpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickon @enepanumu.

[Iporpamma mo xumMuu Aa€T NpEACTaBICHHE O LEJsAX, OOleld CTpaTteruu
oOy4eHus, BOCIIUTAHUS U Pa3BUTHUSI 00YYAIOIIMXCS CPEACTBAMHU Y4eOHOT 0 IpeameTa,
YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE COJEp)KaHUE, MpPEeAyCMaTpUBAET
pacnpezeseHue ero o KiaaccamM M CTPYKTYpHPOBAaHHE IO pasfenaM MU Temam
oporpaMMbl 10 XHMHH, OIpPEAEISeT KOJIMYECTBEHHBIE W  KauyeCTBEHHBIE
XApAaKTEPUCTUKU COJEPKAHUSA, PEKOMEHIYEMYIO MOCIEAOBATEIBHOCTh H3YUYEHUS
XUMHH C YIETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4EOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOydYarolUXCsl, ONPEENsieT BO3MOXKHOCTH
npeaMeTa JUIsl peai3allud TpeOOBaHMHM K pe3ysibTaTaM OCBOEHMS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TAKXKe
TpeOoBaHMI K pe3yabTaTaM 00y4eHHs XMMHUH Ha YPOBHE LeJIel N3y4eHus NpeaMeTa
U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABaTEIbHOU NEATEIBHOCTH OOydYarollerocs IO
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHUWE XUMHUHU CIYXXUT OCHOBOM [uisi (OPMHUPOBAHHS MHUPOBO33PEHUS
o0yyJarouierocsi, ero NpeACTaBIeHUl 0 MaTEpPUAIbHOM E€AMHCTBE MHPA, BAXKHYIO



poJib UrparoT (QopMHpyeMble XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPALICHUSIX
SHEPrUM M 00 HBOJIOLMUM BEHIECTB B MPUPOAE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOI'O Pa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, IHEPTETHUECKOM,
MUIIEBON M SKOJIOTUUECKOM 0e30macHOCTH, pobiieM 3ipaBooxpaneHus. M3ydenue
XUMHUU:

CIOCOOCTBYET peanuzanuu BO3MOXKHOCTEH TS caMOpPa3BUTHS u
dbopMupoBaHUs KyJIbTyphl TUYHOCTH, €€ 001IeH U PYHKIIMOHATLHONU TPAaMOTHOCTH;
BHOCUT BKJaJ B (OpMHUpOBAHHE MBIIUICHUSI U TBOPYECKUX CIOCOOHOCTEM
o0ydJaromuxcs, HABBIKOB HMX CAMOCTOSITEJILHOM  yuyeOHOW  JIeITEeIbHOCTH,
OKCIEPUMEHTAIBHBIX W HCCIEIOBATEeIIbCKUX YMEHHUM, HEOOXOAUMBIX Kak B
MOBCETHEBHOM >KM3HU, TaK U B MPO(PEeCcCHOHANTBHON AEATETLHOCTH; 3HAKOMUT CO
crienuPpUKON HayYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIsa Ha
€IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISICTCSI OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUU
€CTEeCTBCHHO--HAYYHOH  TIPaMOTHOCTH  OOYYarOIINXCS; CIIOCOOCTBYET
(dbopMUPOBaHUIO 1IEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-HAYYHBIM 3HAaHHSAM, K
npupojJie, K 4YEJIOBEKYy, BHOCHUT CBOH BKJIaJ B DJKOJIOTHYECKOE O0Opa3oBaHUE
00yJaronuxcsi.

JlaHHble HampaBJeHUsS B OOYYEHHH XHMHH OO0ECIEeUMBAIOTCS CIEIHUPUKOM
colepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBIAETCS — TNEeJaroTHYecKu
aJani THPOBAaHHBIM OTpakeHHeM 0a30BOM HAyKW XUMHH Ha ONPEJCIIEHHOM dTare eé
pa3BUTHSIL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHMs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMHCS CHUCTEMBbI IEPBOHAYAJIBHBIX TMOHITUH XWMHH, OCHOB
HEOPraHWYECKONW XUMHUM U  HEKOTOPHIX OTJCIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHHU.

CrpykTypa colepKaHus MPOTpaMMBbl 10 XUMHHU CHOpPMHPOBaAHA HAa OCHOBE
CHUCTEeMHOI0 mojaxoAa kK €€ u3ydeHuto. CoaepkaHUE CKJIAJbIBACTCS W3 CUCTEMBI
MOHATHUHA O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IMMOHATUN O XUMHYECKOMN
peakiuu. OO0e 3T CHCTEMBI CTPYKTYPHO OpraHW30BaHbl 1O MPUHIHIY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKHUX MPEACTABICHUU
Pa3HOr0O YPOBHS:

- ATOMHO--MOJICKYJIAIPHOI'O YYCHHUA KaK OCHOBBI BCCTO €CCTCCTBO3HAHUM A

- [Tepnoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA
XUMUH;

- YU4CHUA O CTPOCHHWH aTOMa U XUMHYECKOU CBA3U,



- OpeiCcTaBIeHu 00 3IEKTPOIUTHUYECKON AMCCOLMAlMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHS K IPYrOMY, BBIMOJHSSA (PYHKIMHU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO MTPUMEHEHUS U MOITYUYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mOporpaMmbl 1O  XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
NPEACTABICHUS O XUMUYECKON COCTABIAIONIEN HAYYHON KapTUHBI MHUpPA B JIOTUKE €€
CUCTEMHOW NPUPOJbI, HEHHOCTHOI'O OTHOLICHHUS K HAYYHOMY 3HAaHUIO U METOJaM
NO3HaHM B HayKe. M3yueHne XuMuu MpOUCXOIUT C MTPUBIICYEHUEM 3HAHUI U3 paHee
U3YYEHHBIX YU4eOHBIX npeameToB: «Okpyxatouuii Mup», «buosnorus. 5—7 kimacce»
U «Pu3uka. 7 Kiacey.

[Ipu u3yyeHun XMMUU MIPOUCXOTUT POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON
HayKU Kak 00JJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU JIeITeTbHOCTH
YeJioBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyNbTYpbl. 3ajadya y4eOHOTO
npeMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUN — BaXKHEHUIITX
(akTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJOKEHHH, TOCTYIHBIX 00001EeHNI
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HayKH, B IPUOOIIEHNN K HAYYHbIM METO1aM
MO3HAHUA NPU U3YyYEHUH BEIIECTB M XMMMUYECKUX pPEaKUUi, B (OPMHUPOBAHUU U
pa3BUTUU NO3HABATENbHBIX YMEHUM U UX IPUMEHEHUU B yUeOHOIIO3HABATEIbHON U
y4eOHO-UCCIIEI0BATENbCKON  JESATENHOCTH, OCBOCHMHM TPaBUI  OE€30IacHOro
oOpallleHus C BEIIeCTBaMU B IIOBCETHEBHOM KU3HU.

[Ipu M3ydyeHnn XUMUU HA YpPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUS BaKHOE
3Ha4YeHHE NMPUOOPETN TaKUe LIETH, KakK:

- dbopMHUpOBaHUE WHTEUIEKTYallbHO PAa3BUTOM JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPHUHSTHIO PEIICHHH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

- HANPABJICHHOCTh OOy4YeHHS Ha CHUCTEMaTHYECKOEe MPHUOOIICHHUE
oOydJarommxcs K CaMOCTOSITENIbHOW ITO3HABATEIbHON NESITEbHOCTH, HAYYHBIM
METO/IaM TO3HAHUsS, (POPMUPYIOIMIUM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- oOecrieueHne YCIIOBUH, CIIOCOOCTBYIOIIUX MpUOOPETEHUIO
00Oy4JaroIMMHICS OTIBITa PA3HOOOPA3HOM JESTEIBHOCTH, TO3HAHUS M CAMOIIO3HAHUSA,
KITFOUEBBIX HABBIKOB (KJIIOYEBHIX KOMIICTCHIIMI), WMEIOINX YHUBEPCAIBHOE
3HAYEHWE TS Pa3INYHBIX BUIOB JCSITCIBHOCTH;



- dbopmupoBanue o001IeH (YHKIHMOHAIBHON U €CTeCTBEHHO-HAY4YHOU
IPAMOTHOCTHU, B TOM UHCJIC YMEHUN OOBSICHSITh U OLICHUBATD SIBIICHUS OKPY>KAIOIIEro
MHUpA, UCTIONB3Ysl 3HAHUS U OMbIT, MOJYYEHHBIE MPU U3YUYCHUH XUMHU, TPUMEHSTh
UX TPU PEIICHUH MPOo0JIeM B MOBCETHEBHOM KU3HU U TPYJIOBOH JAEATEILHOCTH;

- dopMupoBaHuE Yy O0O0yYarOUUXCSl TYMaHUCTUYECKUX OTHOILECHUM,
MOHUMAaHUSl ICHHOCTH XWMHYECKUX 3HAHWK JUIsI BBIPAOOTKHA DKOJIOTHYECKHU
1[eJeco00pa3HOro MOBeJNEHUS B OBITY M TPYIOBOH JESITENIBHOCTH B LEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpeibl;

- pa3BUTHE MOTHBAIMU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHUS O0IIeUeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMpoG Ui U HAPABICHHOCTH JaJIbHEHUIIEro 00y4YeHUsl.

OO611ee YyuCiIo 4acoB, OTBEAEHHBIX JIJISI U3YUEHHS] XUMUU HA YPOBHE OCHOBHOTO
obmrero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kilacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).

COAEPKAHME OBYYEHUA

8 KJIACC IllepBoHayajibHble XUMHYECKUE MTOHSTHUSI

[Ipeamer xumun. Posib XMMUU B )KW3HU Y€IOBEKa. XUMUS B CUCTEME HayK. Terna
u BeuiecTBa. PU3MUECKHE CBOWCTBA BELIECTB. ATPETaTHOE COCTOSHUE BELIECTB.
[lonsitTue o MeTonax Mmo3HaHWs B XUMHUU. YucTeie BemiecTBa U cMecu. CrocoObl
pa3elIeHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XHMHUYECKHE AIeMEHThl. CHUMBOJBI XUMHUYECKHX
snemMeHTOB. [IpocThie u cllokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popmyna. BalleHTHOCT aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BenlecTB. OTHOcUTENbHAsT aTOMHas macca. OTHOCUTEbHAS
MOJIEKYJIsSIpHas Macca. MaccoBast 10151 XMMHYECKOTO 3JIEMEHTA B COCINHEHUN.

KommuecTBo Bemectsa. Moisib. MossipHass Macca. B3anMocBsA3b KOJIMYECTBA,
MacCchl W 4YHCIa CTPYKTYPHBIX €IUHUI] BemecTtBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHUM.

du3nuecKkue U XUMMUYECKHUE SBICHUS. XUMUYECKAsl PEaKIusl U €€ MPU3HAKH.
3aKOH COXpAaHEHHsS MacChl BEIIECTB. XWMHUYeCKHe ypaBHeHUWs. Kmaccudukamus
XUMUYECKUX peaKkuii (COeAUHEHNUs, Pa3JIOKEHHUs], 3aMEIIeHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:. 3HAKOMCTBO C XHMMHMYECKOM TOCYAOM,
npaBujiaMu paboThl B Jaboparopuu M mpuémMaMu OOpallleHHs] C Ja0OpaTOPHBIM
o0opyqoBaHMEM, HW3y4YeHHE U OmNHcaHue (U3NUYECKUX CBOWCTB 00pas3lioB



HEOPraHUYECKUX BEIECTB, HaOMIOJeHUEe (pu3nueckux (IJIaBJICHUE BOCKA, TasHUE
JbJIa, pacTUpaHuE caxapa B CTYNKE, KUTIEHUE U KOHJICHCAIUs BOJIbI) U XUMUYECKUX
(ropeHue cBeud, MPOKATUBAHUE MEIHON MPOBOJIOKHU, B3aUMOJICUCTBUE MeJa C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U ONTMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiui (pa3nokeHue caxapa, B3aMMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIAOM
Oapusi, pasznoxenue rujgpokcuna menu (II) mpu HarpeBaHuu, B3aUMOJICHCTBHUE
xene3a ¢ pactBopoM cond meau (I1), u3ydenue cnocoOOB pa3feneHusl CMecei: ¢
MOMOIIIbI0 MarHuTa, GUILTPOBAHKE, BhIMTAPUBAHUE, JUCTUILISIUS, XpoMaTorpadus,
POBEJICHUE OYUCTKH TMOBAPEHHOW COJIM, HAOJIOJCHUE W OMHCAaHUE PEe3yJIbTaTOB
NPOBEJICHUSI OMBITa, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MojieNiel MOJIeKYJ (IIapOCTEePKHEBBIX).

Baxueimue npeacraBuTe/ 1M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopol — 3lI€MEHT M IpOCTOe
BemecTBo. Haxoxaenue kuciopoaa B Tpupojse, (Ppuznueckue U XUMUUYECKHUE
cBoiictBa (peakuuu ropenus). Okcunbl. Ilpumenenne kucnopoga. CrocoObl
MOJIYYEHHUsI KHCJIOpOJa B JA0OpaTOpuud H MPOMBINLUICHHOCTH. KpyroBopoT
Kuciopojaa B npupojie. O30H — altoTponHas MOAUPUKALIMS KUCIOPOIa.

TemnoBoit 3pPexT XUMHUUECKON PeaKI, TEPMOXUMUYECKIE YPaBHEHUS, IK30-
U SHIOTEPMHUYECKHE peaklUHuH. TOIUIMBO: yroiab MU METaH. 3arpsi3HEHUE BO3AyXa,
yCUJIEHHE MapHUKOBOTO 3 (exTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BelecTBo. HaxoxkaeHne Bogopoaa B MpUpoie,
dusznueckre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoayueHus. Kucnorsl
U COJIN.

Monspabiii  00bEM  rTa30B. Pacdy€Tel MO0 XMMHYECKMM YpPaBHCHHSM.

duznueckue CBOMCTBA BOAbl. Boaa kak pactBoputenb. PacTBOpEI.
HachllieHHblE M HEHACBHIIIEHHBIE PAacTBOPbL. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBas 107 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponb pacTBOpoB B mpupoje U B KU3HU 4delioBeka. KpyroBopot BoAbl B MPHUPOJE.
3arpsi3sHeHHEe NPUPOAHBIX BOA. OXpaHa U OUYUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Knaccudukarms
OKCHJOB:  cojeoOpasytomue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHbIE) W
HecosneoOpasyronue. Homenknatypa okcugoB. ®Dusnueckue U XUMUYECKHE
CBoMCTBa OKCUJIOB. [losTydeHre OKCUI0B.

OcunoBanusi. Krnaccudukamus ocHoBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHMus. HomeHknatypa ocHoBaHui. PU3NUECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHM.



Kucnotsl. Knaccudpukauus kucnor. Homenknarypa kucior. dusznyeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtasuioB H. H. bekerosa.
ITony4yeHue Kucor.

Conu. Homenkiarypa coneil. ®uznueckne 1 XUMUYECKHAE CBOMCTBA COJICH.
ITony4enue conen.
I'eneTnyeckas cBA3b MEXKIy KIaCCaMHU HEOPTAHUYECKUX COCTMHEHUI.

Xumuueckuit 3IKcnepumeHm:. KAYECTBEHHOE ONPEACIICHUE COAECPKAHUS
KHUCIIOPO/JIa B BO3JIYXE, MOJyUYeHUE, COOMpaHue, paclio3HaBaHUE U U3YYCHUE CBONCTB
KHUCIIOPOJla, HAOMIOJEHHE B3aUMOJACHCTBHSI BEIIECTB C KHUCJIOPOIOM M YCIOBHS
BO3HMKHOBEHUSI M TMPEKPAIICHUS TOpeHus (IMoXapa), 03HaKOMJIEHHUE ¢ o0paslamu
OKCUJIOB U OIHUCAHUE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
U3y4eHUE CBOMCTB BOAOpO/1a (TOPEHHE), B3AUMOEHCTBHE BOIOPO/IA C OKCHUIOM MEU
(IT) (BO3MOXXHO WCIOJIb30BAHKWE BUJEOMATEPUATIOB), HAOIIOJICHHE 00pa3IoB
BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIeIOBaHNE OCOOEHHOCTEN paCTBOPEHUS BEIIECTB
C Ppa3NMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM J0JIEl pacTBOPEHHOIO BEIIESCTBA, B3aMMOACHCTBUE BOJBI C METAJIAMU
(HatpueM W KanmblnueMm) (BO3MOXKHO  HCIIOJB30BaHUE  BHUJIEOMATEPUAJIOB),
UCCJIeIOBaHWE OO0pa3lioB HEOPraHMYEeCKUX BEIIECTB Pa3jIMYHBIX KIJIACCOB,
Ha0JII0/IeHNEe U3MEHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
u3yucHue B3aumoeiictus okcuaa meau (1) ¢ pactBopoM cepHO# KHCIOThI, KHCIIOT
C METaJUlaMH, peaKUui HeWTpalu3allH, MOJTYyYEHHE HEPaCTBOPHUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOr0 MeTajula JAPYrMM M3  pacTBOpa COJHM, pEIIeHUE
AKCHEPUMEHTAIBHBIX 3aJad Mo TeMme «BakHeillne Kiaacchl HEOPraHUYECKHUX
COEIUHECHUN).

IMepuonuuyeckuii 3axkoH u Ilepuogmyeckasi cucreMa XHUMHYECKHUX
iemenToB JI. WU. MenngeneeBa. CrpoeHne aTroMoB. XHMMHYeECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKK KiIacCU(DHUKAIMKN XUMHUYECKUX dJeMeHTOB. llonsTtne o
IPYIIax CXOAHBIX 3JEMEHTOB (ILETOYHBIE M IIEJIOYHO3EMEIIbHbIE METAIbI,
TaJIOTeHbI, HHEPTHBIE T'a3bl). DIEMEHTHI, KOTOPhIE 00pa3y0T aMPOTEPHBIE OKCUIBI U
TUIPOKCHUBI.

[Tepnonnueckuii 3akoH. llepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. KopoTkonepuoaHasi U IJIMHHONIEpUOAHAs (OPMBI
[Tepunoanueckoit cucteMsl xumudeckux dmemeHToB 1. 1. Menaeneesa. [lepruobl u
rpynnbl. @U3NYECKUN CMBICIT MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI
3JIEMEHTA.



Crpoenue aromoB. CocTtaB aTOMHBIX snep. M3oromnsl. DnekTponsl. CtpoeHue
ANEKTPOHHBIX  000JI04eK aTOMOB HepBbIX 20 XMMHYECKHX 3JIEMEHTOB
Ilepuonnueckon cuctemel JI. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MOoJIOKEHUIO B [lepuoanueckont cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 IPYIIaM U [EPUOJaM.

3nauenue llepuonnueckoro 3axkona u Ileprnonnyueckoil CHCTEMBI XUMHUYECKUX
JJIEMEHTOB I pa3BUTHs Hayku U npakTtuku. J[. M. MeHnneneeB — yd€Hbli U
IrpakIaHUH.

Xumuueckast cBsizb. KoBajeHTHass (ToJisipHass M HEMOJISIpHAsg)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3J1€MEHTOB. MIOHHas CBS3b.

Crenenb okuciicHHs. OKHCIMTEIbHO--BOCCTAHOBUTEIIBHBIC peakuuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. u3yuyeHHE OOpaA3IOB BEIIECTB METAJIOB U
HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C PAaCTBOPAMH KUCIIOT M MIEI0YCH,
IIPOBEJICHUE OTIBITOB, WJLTIOCTPUPYIOIITUX TIPUMEPHI
OKHUCJIMTECIIbHOBOCCTAHOBUTEIIBHBIX pEaKIMii (TOpeHHE, pEeaKIMH Pa3JI0KCHUS,
coenuHenus). Mescnpeomemmuule cea3u

Peanuzanus MeXnpeaMETHBIX CBs3ed MpU HM3YYEHUHM XUMUU B & Kiacce
OCYIIECTBIISIETCSI 4YE€pe3 MHCIOJIb30BaHWE KaK OOIIUX €eCTEeCTBEHHO--HayYHBIX
MOHSITUM, TaK U TOHATHM, SBJISIONUXCS CUCTEMHBIMU JJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO01mume ecTeCTBEHHO--Hay4YHbIe TIOHATHUS: Hay4YHBIA (pakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIu3, CHHTE3, KilacCUu(UKalus, TIEePUOTUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, MOJIENb, SIBIICHHUE.

®duszrka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaANOAaKTHBHOCTh, MOJIEKYJa, JJICKTPUYECKHM 3apsili, BEHIECTBO, TeJO, OO0OBEM,
arperaTHOE€ COCTOSIHME BEIECTBA, ra3, (U3WYECKWe BEIUYUHBI, €IUHUIIBI
WU3MEpPEHUs, KOCMOC, TUTaHeThl, 3BE31b1, COHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BeuecTBO M XMMHYeCKas peaKkmust

[Tepnonnueckuit 3axoH. [lepuoanueckas cucreMa XUMUYECKUX AJIEMEHTOB /1.
N. Menneneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB
XUMHYECKUX AJIEMEHTOB MEPBEIX TPEX MIEPUOIOB, KAJHS, KAJTBIUSI U UX COSTUHCHUIMI



B COOTBETCTBUH C MIOJIOKEHUEM AJIEMEHTOB B [lepnoanueckoii cuctemMe u CTpOEHUEM
UX aTOMOB.

Ctpoenue BemiecTBa: BUIBI XMMHUYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILLECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanys 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XHUMHUYECKUE
CBOWCTBAa BEUIECTB, OTHOCAIIMUXCS K pa3IMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanuys XxuMuuecKuX peakiuii Mo pa3inuyHbIM MpU3HaKaM (10 YUCIy
U COCTaBy Yy4YacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIOBOMY 3(P(deKTy, Mo
U3MEHEHHUIO CTEMEHEW OKHUCJICHUS XUMUUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTUIO KaTalnu3aTropa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[TonsiTue o ckopocTH XuMHUECKOW peaknuu. [loHsTHE 00 O00paTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusX. [IOHSITHE O TOMOTEHHBIX U TeTepOTCHHBIX
peakuusx. [louarue o katanuze. [IoHsTHE 0 XMMHUUYECKOM paBHOBeCUHU. DAKTOPHI,
BIIMSIONINE HAa CKOPOCTh XHMHUYECKOW pPEaKIMh U TMOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTENIPHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEJILHO-BOCCTAHOBUTEIHLHOM peaKiuu. CocraBnenue YpaBHECHUU
OKHUCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ pE€aKIMii C  HCIIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUIECKON NUCCOIUALIMU. DIICKTPOJIUTHI U HEANEKTPOIUTHI.
Katvonsl, annonsl. MexaHW3M JIHCCOLMALMU BEIIECTB C Pa3’IMYHBIMUA BHIAAMH
xumudeckon cBsi3u. Crenens auccoruanu. CUiabHbIC U C1abble SJIEKTPOJIHTEHI.

Peakiiuu nonHoro oOMeHa. YCIOBHUS NMPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa,
MOJHBIE M COKpalI¢HHbIE HMOHHBIE YypaBHEHMS peakuui. CBoWCTBa KHUCIOT,
OCHOBAHHUI M COJIEH B CBETE MPEJCTABICHUN 00 JIEKTPOTUTHIECKON AUCCOLUAIINN.
KauecTBenHble peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJEISMHU KPUCTAIIMYECKUX
PEMIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB U HEMETaJuIoB (TpaduTta 1 anmasa),
CJIOKHBIX BEIIECTB (XJIOpHUJla HATpHsi), HCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW PEaKIMu OT BO3ACHCTBUS pPa3NUYHBIX (HaKTOPOB, HCCICAOBAHHE
AJIEKTPOINPOBOHOCTH PACTBOPOB BEIIECTB, NPOLECCA JUCCOUMALMU  KHUCIIOT,
mieoued u coseil (BO3BMOXKHO HMCIOJIb30BAHUE BHJIEO MaTEpHAOB), MPOBEIACHUE
OMBITOB, WJTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIMl HOHHOTO 0OMeHa



(oOpazoBanue ocajika, BBIJICJICHUE Ta3a, o0pa3oBaHUE BOJIbI),

OTIBITOB, WUTFOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakiuii  (ropeHue, peakluu pas3JIoKEHUs, COCAUHEHHUs), pacClO3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C MOMOIIIBIO KAYECTBCHHBIX PEAKIIUii Ha HOHBI, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTanjbl 1 UX cOeTHHEHUS

OO6miass xapakTepucThka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHUSI AaTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIeHHS. CTpoeHHe W (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEII[ECTB — raJJoreHoB. XMMUUYECKHE CBOMCTBA Ha IIpUMeEpe XJiopa (B3auMOIeHCTBUE
C MeTajylaMH, HeMeTaJllaMu, Iieroyamu). Xioposogopon. CoisiHas KUCIOTa,
XUMUYECKHE CBOWCTBA, IMOJydYeHHe, TpuMeHeHue. [JlelictBue xjopa U
XJIOPOBOJIOPO/ia HA OpraHu3M 4esioBeka. BaxHelue XJIOpUIsl U UX HAXO0XKICHUE B
pUpOIE.

O6mas xapakrepuctuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (Pu3MUecKue CBOWMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U CePhI. AJITTOTPOITHBIE MOAU(DUKAIIUYA KUCIIOPOaa U
cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3NYECKHE U
XUMHYeCKue cBOMCTBAa. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciioTa, Gu3NUECKre U XUMUYECKHUE CBOWCTBA (001IMe KaK MPeICTaBUTENs
KJlacca KUCJIOT W crnenuduyeckue). XUMUYECKUE pEeakldH, JeKalldue B OCHOBE
IPOMBIIJIEHHOTO Ccroco0a MOJNy4eHHUs] CepHOM KucioThl. llpumeHeHHe cepHOM
kucnoTbl. CoNM CepHOM KHUCIOTHI, KayeCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COeAMHEHUNW B NpUpoae. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolenl cpeapl COSAMHEHUSIMU cepbl (KUCIOTHBIC TOXKIU, 3arps3HeHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAIICHUSI.

OO6mass xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTEIEHH OKUCIEHHUs. A30T, paclpoCTpaHEHUE B MPUPOJE,
dusznueckre u XUMUYEeCKue cBorcTBa. KpyroBopoT a3ora B mpupoae. AMMHUAK, €ro
dusznueckre 1 XMMUYECKHE CBOMCTBA, MOodydyeHue u npumenenue. Conu aMMOHUS,
X (U3MYECKUEe U XMMHYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MoyydeHue, (PU3ndecKue W XUMHUYECKUE
cBOMicTBa (00mMe Kak TMPEACTABUTENS Kiacca KHCIOT W crhenudpuyeckue).
Hcnonp3oBaHue HUTPATOB U COJIE aMMOHUS B KaU€CTBE MUHEPAIbHBIX YI0OpEHHUIA.
XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoIIeH cpelibl COeAMHEHUSIMU a30Ta (KHCIOTHBIE
O, 3arpsi3HEHUE BO3/lyXa, MOYBBI M BOAOEMOB). Docdop, alIOTPOINHbIE
moaudukamuu docdopa, dpusndeckne u xumudeckue cBoiictBa. Oxcupa docdopa
(V) u pochopHas kucnora, GU3HIECKUE U XUMUICCKHE CBOHCTBA, TOJIYICHHE.



Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAIbHBIX YIOOPEHUI.

O6mass xapakrepuctuka 3aeMeHTOB [VA-rpynnel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTETIEHU OKUCIEHUSA. YTIIEpOI, AJNIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupojie, PU3nyeckue U XMMHYECKUE CBOMCTBA. ANcopOuus.
KpyroBopot yraepona B npupoje. OKcHbl yriaepoaa, ux Gu3nueckue 1 XuMU4ecKue
CBOIWCTBa, JCWCTBME HAa IKUBHIE OpPraHU3MBI, TMONyUYeHHE W MPHMEHEHHE.
DKOJIOTMYECKHE TMPOOJIeMBI, CBsi3aHHBIE C okcuaom yriepona (IV), rumotesa
1100aJIbHOTO TOTETUICHUS KJIuMaTta, TapHUKOBbINA 3G (deKT. YronapHas KUcioTa u eé
comu, WX (U3MUECKHe M XHMHYECKHWE CBOWCTBA, IMONYyYCHHE W TNPUMEHCHHE.
KauectBennas peakiusi Ha kapOoHaT-uoHBL. Vcnonas3oBaHue kapOOHATOB B OBITY,
MEIHIINHE, IPOMBIIUICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHaYanbHBIC MOHIATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoza (MeTaH, 3TaH, dTHIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupoIHbIE HCTOYHHUKH YTICBOIOPOIOB (YToJib, IPUPOIHBIHN Ta3, HEPTH), MPOTYKTHI
ux rnepepaboTku (O€H3HMH), UX POJb B OBITY W MpoMmbllUIeHHOCTU. [loHsiTHE O
OHMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KUpaX, OeNKax, yriaeBoJax — U UX POJIH B )KU3HH
yeloBeka. MarepuanbHOE  €IMHCTBO  OPraHMYECKMX M HEOPTraHWYEeCKUX
COEIUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWMCTBA, IOIY4YEHHUE W
npuMeHeHue. CoeuHeHUs: KpeMHUs B ipupoje. OOuue npeacTaBieHust 00 oKcuae
kpemuust (IV) u xpemuueBoit kucinore. CHUIMKaThl, UX UCIHOJIb30BaHUE B OBITY, B
IPOMBILIUIEHHOCTH. BakHeline cTpouTeNbHblE MaTepUalbl: KepamHKa, CTEKIIO,
1eMeHt, OeroH, kenme3o00eToH. IIpobGiiembl  0Ge30MacHOr0  HMCIOJIB30BAHUS
CTPOMTEIBHBIX MAaTEPUAJIOB B TIOBCEIHEBHOM JKU3HU.

Xumuyeckuii IKCnepumeHm:. V3y4eHUe 00pas3Ii0B HEOPTraHUIECKUX BEIECTB,
CBOWCTB COJITHOW KHCJIOTBI, IPOBEJICHUE KAYECTBEHHBIX PEAKIIUI HA XJIOPHI-HOHBI
1 HaOIO/IeHWe MPHU3HAKOB WX MPOTEKAHUSI, OMBITHI, OTpa)karomue (HU3NdecKue M
XUMHUYECKHE CBOWCTBA TajJOT€HOB M UX COEIUHEHHH (BO3MOYKHO HMCIOJIb30BAaHHE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE ¢ oOpaslaMu XJIOpUIOB (TaJOTCHHUIOB),
O3HAKOMJICHHE C 00pa3aMu cephl U €€ COeAMHEHUSIMHU (BO3ZMOYKHO UCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJCHUE MpoIlecca OOyTIMBaHUs caxapa Mo JACHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHHE XHUMHUYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCJIOTHI, TMPOBEICHHE KA4eCTBEHHOM peakuu Ha
cynbatnoH ¥ HaONMIOJeHWE TmMpu3HaKa e€ TPOTEKaHWs, O3HAKOMIICHHE C
dusnueckuMu CBOMCTBaMU a30Ta, ¢Gochopa W UX COCAUHEHUN (BO3MOIKHO
MCIOJIb30BaHNE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POchHOpHBIX yIOOpEeHNUH,
noJiyueHue, coOupaHue, pacno3HaBaHUE U U3y4EHUE CBOMCTB aMMUaKa, IPOBECHUE



KaueCTBEHHBIX PEAKIIU Ha HIOH aMMOHUS U PocdaT-uoH U U3yueHUEe NMPU3HAKOB UX
IIPOTEKAaHHUsl, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4YCHUE MoOJIeJen
KPUCTAJUTMYECKUX PEIIETOK anmasa, Tpaduta, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJYy4YCHHE, COOMpaHUE, pacliO3HaBaHWE M W3Yy4YeHUE
CBOMCTB YIJICKHMCIIOTO Tra3a, MpOBEJCHHUE KAaYeCTBEHHBIX PEaKklMil Ha KapOoOHAT U
CUJIMKAT-UOHBl M H3YYEHHUE TMPU3HAKOB HUX MNPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIHUEH CUIIMKATHOW MPOMBIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4
no teme «BaxHelllne HEMeTaulbl U WX COEAUHEHUus». Merauibl M HX
COe/IMHEeHNs

OO611as XxapaKTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAHHUH X
nonoxeHus B [lepruoanueckon cucreme XuMudeckux 3ineMeHToB 1. 1. Menaeneesa
U cTpoeHusi aToMOB. CTpoeHHE METAIIIOB. MeTannnyeckas CBI3b U METaJUIMYecKas
KpUCTAJUIMYECKAsT PEUIETKA. DJICKTPOXUMHUUYECKUM PsJl HANPSIKECHUW METaIOB.
dusnyeckue M XUMHUUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl MOTydYeHHS
metauioB. [loHATHE O KOPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT
koppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHCHHE B
OBITY ¥ TIPOMBIIIJIEHHOCTH.

[IlesouHble MeTaJUIBI: MOJIOKeHUE B llepuoauueckoi cucTeMe XMMHUYECKUX
sanemenToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJECHHE B IPHUPOJE.
du3nyYecKue U XMMUUYECKHUE CBOICTBa (Ha mpumepe HaTpusd U Kaius). OKCUIbl U
TUJPOKCHUIBI HATPUS U Kaus. [[puMeHeHNe 11eJI0YHbIX METAJIOB U UX COCAUHECHUM.
[[lenoyHO3eMENBHBIE METAJIBI MATHUN U KAJIBIIWN: TTIOJIOKEHUE B
[Tepunoauueckoil cucteMe xuMuueckux 3yeMeHToB . 1. Mengeneesa, ctpoeHue ux
aTOMOB, HaxXxoXJieHuE B mpupojie. Puzndeckrue 1 XMMUUECKUE CBOMCTBA MarHus U
Kanblys. BaxkHele coenmHeHus Kalblns (OKCUI, TUAPOKCHU, coin). JKECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEHHS.

AnroMuHUN: TION0XKeHUE B [lepruonndecko cucteMe XUMUUYECKUX 3JIEMEHTOB
JI. . MeHnneneeBa, cTpoeHHE aToMa, HaxoXkiacHue B npupoge. dusznueckue u
XUMHUYECKUE CBOWMCTBA alfOMUHUSA. AMDOTEpHBIE CBOMCTBA OKCHJIA W THAPOKCHIA
ATIOMUHUSL.

Keneso: mosoxenue B [lepuoguueckoit cucteMme XuMHYECKUX 351eMeHTOB /1. U.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJACHHUE B pUpoe. PU3NYECKUE U XUMUYECKUE
cBoMcTBa xene3a. Oxcuapl, Tuapokcuasl U conu xenesza (II) m xenesa (III), ux
COCTaB, CBOMCTBA WM MOJy4YEHHUE. XUMUUECKUU IKCHEPUMEHm . O3HAKOMIICHUE C
oOpa3iaMd METaJUIOB M CIUIABOB, HMX (DU3NYECKUMHU CBOWCTBAMH, H3yUYCHHE
PEe3yIAbTATOB KOPPO3HH METAUIOB (BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPHUAIIOB),



0COOEHHOCTEW B3aMMOJEHCTBUSA OKCHAA KajblUs U HATpUi C BOAOW (BO3MOXKHO
WCIIOJb30BaHUE BUJIEOMATEPUANIOB), HCCIEIOBAHUE CBOMCTB JKECTKON BOJBI,
mpolecca TOpeHusi JKeine3a B KUCIOpoJe  (BO3MOXKHO — HMCHOJb30BAHHE
BUJICOMATEPUATIOB), TMPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pPEAKIIM HAa HOHBI:
MarHusi, KajbIlus, adloMUHUs, IuHKa, xene3a (II) m xenesa (III), memu (II),
HaOJI0JICHUE W OINHMCAHUE MPOIECCOB OKpaIIMBaHMS IUIAMEHUM HOHAMH HaTpUs,
KaJIisl U KaiblUsl (BO3MOXKHO HCIOJIb30BAaHHE BUIEOMATEpPUATIOB), UCCIEIOBAHUE
aM(OTepHBIX CBOWCTB THUIPOKCHIA AIIOMUHUS W THAPOKCHIA IMHKA, PELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHel e MeTasbl U UX COCAUHECHUS.

XuMHSA U OKpY KaOUIas cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM »KWU3HU 4esoBeka. besomacHoe
UCIIOJIb30BaHUE BEIECTB M XMUMHUYECKUX peakiuii B ObiTy. [lepBas momoris mpu
XUMHUYECKHX 0KOTax U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolled cpeanl (mpeaeibHas JIOIMyCTUMAs
KOHIIEHTpauus Bemiects, Aainee — [1JIK). Ponb xuMuu B pelieHUn 3KOJOTMYECKUX
npooJieM.

Xumuueckuit IKCnepumenm:

U3ydeHre o0pa3lioB MaTeprayioB (CTEKIIO, CIIAaBbl METAJNIOB, MOJMMEPHBIE
MaTepUalbl).

Mesrcnpeomemmuoie ceazu

Peanuzanusa mexnpeaMETHBIX CBA3€H NpU H3YYEHUUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOJb30BaHME KaK OOLIUX EeCTECTBEHHO-HAYYHBIX
IOHATHM, TaK U IOHATUH, SIBISIOIIUXCS CUCTEMHBIMU Ul OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 LIUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIC MOHSATHS: HAY4YHBI (PakT, TUIMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCUPUKALUI, TEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE, TAPHUKOBLIN 2 deKT,
TE€XHOJIOTHSI, MATEPUAJIBL.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKUU 3apsig, IIPOBOJHUKH,
MOJYIIPOBOAHUKH, AUAIEKTPUKH, b oTOIIEMEHT, BEIIECTBO, TEJO, 00BEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTAJUITNYECKAs
peméTka, CruiaBbl, (PU3MYECKUE BEIHMYMHBI, €IMHUIIB U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: gorocunTes, nprxanme, Ouocdepa, IKOCUCTEMA, MUHEPAITHHBIE
yA0OpeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbBIC BEIIECTBRA.



I'eorpadus: armocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOIbI, TIOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.
IVIAHUPYEMBIE  PE3YJBTATBI OCBOEHUS MMPOI'PAMMBI
IO XMMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHus JOCTUTalOTCsl B XOA€ OOyYeHHMs] XMMUU B €JIMHCTBE Y4eOHOU U
BOCIIUTATENIbHOW JIEATEIBHOCTH B COOTBETCTBHM C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIBTYPHBIMU U J1YXOBHO-HPaBCTBEHHBIMU IIEHHOCTSAMH, HIPHUHITHIMU B
oOmiecTBe MpaBUIaMM M HOPMaMM IOBEJIEHUS U CIOCOOCTBYIOT IIpolEeccam
CaMOIIO3HAHU, CAMOPA3BUTHSI U COLIMATTU3ALIUN O0yUYaOLIUXCS.

JIM4HOCTHBIE ~ pe3yJdbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJCTBOBATbCS ~ CUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlM U
paclIMpEHUE ONBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) DAaTpUOTHYECKOT0 BOCIUTAHMS: I[ICHHOCTHOTO  OTHOIIEHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY W HAy4YHOMY HACJIEAMIO,
NMOHUMAHUSI 3HAYEHUs] XMMHYECKONW HAyKH B JKM3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAACTh JOCTOBEPHOW MH(OpMAIMEl O MepeloBbIX JOCTIKCHUAX U
OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUSAX 00 YCTpPOMCTBE MHpa W OOIIECTBA; 2) TPa’KAAHCKOr0 BOCIHHMTAHUA:
MPEJCTABJICHUS O COIIMATIBLHBIX HOPMAX U MpaBUiiaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHHKATHBHOH KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIeIOBATEICKOM, TBOPUECKOM W JPYyruX BHJAAX JEATCIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JIESATCIIBHOCTH TIPH BBITIOJHCHUHU
y4eOHBIX, IMO3HABATEIIBPHBIX 3aJ1ad, BBIMOJHCHHH XUMHUYCCKHUX SKCIEPUMEHTOB,
CO3JIaHUH YYECOHBIX MMPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHIO M B3aHMOTIOMOIIIH
B TIPOIIECCE ITON Y4eOHOU AeSTEIHPHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBE/ICHUE U
MOCTYIIKK CBOMX TOBApHIIEH C MO3UIIMA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHUS TOCIEICTBUM TMOCTYNMKOB; 3) IEHHOCTHM HAYYHOI0 TO3HAHMS:
MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE W XUMHYECKOW peakInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W COCTaBJISAIOIIME
OCHOBY JIJI1 TIOHUMAaHHUs CYIIHOCTH HAy4YHOM KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
NPUPOJHOM CpEeo, O POJM XHUMHUM B TIO3HAHUUA OTUX 3aKOHOMEPHOCTEH;
MO3HaBaTeIbHbIC MOTHBBI, HAITPABJICHHBIE HAa TTOJTYUYCHHE HOBBIX 3HAHUM MO0 XUMUH,
HEOOXOAMMBbIE JJIi OOBSCHEHHS HAOJMIOJAEMBIX TPOIIECCOB U  SBJICHUH,



MO3HABATEIbHON, MH(POPMALMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHOW paboThl C y4eOHBIMM TEKCTaMH, CIPaBOYHON
JUTEPATypOr, JOCTYIHBIMM TEXHUYECKHMMH CPEACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTUI; HHTEPEC K O0YYEHUIO ¥ TO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTD U
CHOCOOHOCT K  €caMOOOpa30BaHMIO, IIPOEKTHOM M  HMCCIEOBATEIbCKOM
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAaIpaBIEHHOCTH M YpOBHSA OOy4YeHHUS B
JIATbHEUIIIEM;

4) ¢opvmupoBaHusi KYJbTYPbl 310POBbSi: OCO3HAHHWE IIEHHOCTH >XU3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBLIO, YCTAHOBKM Ha 37I0pOBBIA 00pa3
KU3HHU, OCO3HAHUE TIOCJICICTBUN U HENIPUATHE BPEIHBIX MPUBBIUEK (YIOTpEOIeHUs
aJKOTOJIsl, HApPKOTUKOB, KYPEHUS), HEOOXOAUMOCTH COOJIOJICHUS] TIPaBUI
0€30MacHOCTH MPU OO0palleHUU ¢ XMMUUYECKUMH BEIIECTBAMU B OBITY U peaibHOMI
KU3HU;, S5) TPYyAOBOro BOCHHUTAHMS: HHTEPEC K MPAKTHUYECKOMY H3YUYCHUIO
npodeccuii 1 TpyJa pa3IMdyHOro poja, yBaXKEHHUE K TPYAY U pe3ysIbTaTaM TPYIOBOU
NEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MMPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHBIH BBIOOP WHIUBUAYAIBHOM TPACKTOPUM MPOAOJDKEHUs] 0Opa3oBaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB W CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX
UHTEPECOB W TMOTPEeOHOCTEH, YCHEmHOW MNPOPECCHOHANBHON MAESITENIbHOCTH U
pa3BUTHUSA HEOOXOIUMBIX  yYMEHHIA, TOTOBHOCTD aJanTUPOBATHCS B
npodeccuoHaIbHOM cpene; 6) IKOJOrHYecKOro BOCHHMTAHMS: SKOJOTUYECKU
11es1eco00pa3Hoe OTHOIICHHUE K PUPO/Ie KaK HICTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAaHHUS, TIOHMMAaHHUE LIEHHOCTH 3I0POBOT0 U 0€30MacHOro oOpasa KU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (U3MUYECKOMY U TICUXHMUYECKOMY
3I0pPOBbBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS PAaBUJT O€30MMaCHOTO TTOBEJCHUS TIPH
paboTe C BelecTBaMH, a TaKXKE B CUTYAIUSX, YTPOKAIOMIMX 3OPOBBIO U KU3HU
JOJIeH; CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TIOJTydaeMble MPU U3YYCHUU XUMUH, TS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEAOH, ISl MTOBBILICHUS
VPOBHS  DKOJIOTHYECKOW  KYJNbTYpPBl, OCO3HAaHUA TJ00aIBbHOTO  XapakTepa
AKOJIOTUYECKUX MNpOoOJeM W MyTed UX pPElIeHUs MOCPEACTBOM METOJOB XHUMUU,
JKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATbCA UM B IIO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranpenMETHBIX pPE3YJAbTATOB BBIACIAKOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pEHHUS OOIIIEHAYYHBIE TTOHITHS (3aKOH, TEOPHUS, PUHITHII,
runore3a, (akT, CUCTEMa, MPOIECC, OKCHEPUMEHT U JPYroe.), KOTOpbIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX W TO3BOJISIIOT Ha
OCHOBE 3HaHUW M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEIOCTHOMN
Hay4YHOM KapTUHE MHUPA, U YHUBEpPCAJIbHbIC YUeOHbIE N1eCTBUS (ITI03HABATEIbHbIE,



KOMMYHUKATHBHBIEC, PETYJISITUBHBIE), KOTOpbIE oOOecnedynBaroT (popMuUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
e TETbHOCTH.

ITo3HaBaTe/ibHBIE YHHBepcajibHble Yy4deOHble JeiicTBusi ba3oBbie

JIOTHYECKHUEe TeHCTBUA:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS] TP OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSATUU (BBIACIATh MUX XapaKTepHbIE
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTHUSMHM), HCIOJb30BAThH
MOHSTHUS T OOBSICHEHUSI OTJEIbHBIX (DAKTOB U SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEPUU JJIs1 KJIacCU(UKAIUU XUMHUUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3U MEXIY OOBEKTaMU U3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, NEAyKTUBHbBIC, 110 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUCHMS; YMEHUE NMPUMEHSTH B MPOIIECCEe TTO3HAHUS TTOHSATHUS
(mpenMeTHBIE W MeETalpeaMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH,
UCIIOJIb3YyEMbIE B XUMHUH, TPEoOpa3OBBIBATH IIMPOKO MPHUMEHSEMbIE B XUMHUU
MOJICJIbHBIC MPEICTABIICHUS — XUMHYECKUM 3HAK (CHMBOJI 3JIEMEHTA), XUMUYECKas
dopmyna ¥ ypaBHEHHE  XMMHYECKOM  peakuuu — TpU  pelIeHUuHU
y4eOHOTIO3HAaBaTEIbHBIX 3a/lady, C Y4ETOM OITHX MOJEIbHBIX MpPEeICTaBICHUN
BBISIBJISITh UM XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKH H3y4aeMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB U XUMHUECKUX PEAKIIHMM, BHIABISATH OOLIUE 3aKOHOMEPHOCTH,
NPUYMHHOCIIEICTBEHHBIE CBSI3M M NPOTUBOPEYUST B M3y4aeMbIX IpoLeccax Hu
SBJICHUSIX.

ba3zoBbie wucciienoBarebCKHe JeCTBMSA. YMEHHE MHCIOJIB30BaTh

MIOCTaBJIEHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI ISl ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
NPaBWIBHOCTA  BBICKA3bIBAEMBIX  CYXKJICHUI; TMPUOOpPETEHUE  OMbITa IO
IJIAHUPOBAHUIO, OpPraHM3allMd W TMPOBEJICHUI0 YUYEHUYECKUX HKCIEPHUMEHTOB,
yMEHUE HaO0IaTh 3a XOJOM IPOIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0
pe3yiabTat, GopMyIupoBaTh 0OOOIICHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
OTbITa, WCCJEJIOBAaHMS, COCTABIATH OTYET O TMpojeraHHoW pabdote. PabGora ¢
uHpopmanmeii: ymeHue BBIOMpaTh, aHAJU3UPOBATH W HWHTEPIPETUPOBATH
nH(}OpMAITHIO
pPa3IUYHBIX BUJIOB U (DOPM MpEeICTABICHUS, MOJIYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIMTepaTypa XHWMHUYECKOIO COJAEp)KaHMs, CHPABOYHBIC
mocoOusi, pecypcel MHTepHETa), KpPUTUYECKH OIIEHWBATh NPOTHBOPEUYHUBYIO U
HEJIOCTOBEPHYIO MHPOPMAIIHIO; YMEHHE MPUMEHSATH Pa3INIHBIC METOJIBI M 3aPOCHI
MIpU MOUCKE U 0TOOpE MHQPOPMAIIMU U COOTBETCTBYIOMIMX JAHHBIX, HEOOXOIUMBIX
JUISL BBITIOJIHEHUS Y4YEOHBIX M IIO3HABATEIBHBIX 3aJlad ONpPEeACTIEHHOrO THIIA,



npuoOpeTeHue OMBbITa B obnactu HCTIOJIb30BAHUSA
MH(}OPMALIMOHHO-

KOMMYHUKAaTHUBHBIX TEXHOJIOTUH, OBIaJICHUE KYJIbTYPO aKTUBHOT'O MCTIOJIb30BaAHUS
Pa3IUYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BBIOMPATH ONTUMAIIBHYIO (popMy
npecTaBiIeHUs HH(POPMAIIMU U WILTIOCTPUPOBATH pelllaeMble 3aJ1a4i HECIIOKHBIMU
CXEMaMH, TuarpaMMaMu, IpyruMu popMamMu rpaduKi U UX KOMOMHALIMAMU;, YMEHHE
UCIIOJIb30BaTh M aHaJIM3MpPOBaTh B Ipolecce y4yeOHOW W UCCIeI0BaTeIbCKON
NEeATeTbHOCTH MH(OPMAIIHIO O BIUSHUU MPOMBIIIIIEHHOCTH, CEJIbCKOT'0 X035UCTBA U
TPaHCIOPTa Ha COCTOSTHUE OKPYXKaIoLEel MPUPOTHOU CpeIbl.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE HeiCTBUS:

YMEHHMS 3a]1aBaTh BOMPOCHI (B X0/ Juanora u (Win) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHCHUSI TMPEJIOKCHHOM 3aJayd; YMEHUS TPEJCTABISTh IOJTyYeHHbIE
pe3yabTaThl MO3HABATEIBLHON JCATEILHOCTH B YCTHBIX U NMHUCHMEHHBIX TEKCTaX;
JienaTh TPE3CHTAIMI0 PEe3YyJbTAaTOB BBLIMOJHEHUS XUMHYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOTO OIBITA, JTA0OPATOPHON pPabOTHl 1O HCCIETOBAHUIO CBOWMCTB
BEIIECTB, Y4€OHOTO MPOEKTA); YMEHUS yUeOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIBHON U UCCIEN0BATENbCKON AEATEIBHOCTHU MIPU PELIEHUN
BO3HUKAIONIMX TPOOJeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COIJIACOBAHMS
no3uiuit (00CcyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE HITYPMBI», KOOPAHHAIIUS
COBMECTHBIX JEHUCTBUH, ONpEACICHUE KPUTEPHEB MO OLEHKE KayecTBa
BBIMIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHBbIC YHHBepCaJIbHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHUE CAMOCTOSITENIbHO ONPENEIIATh LENU IESITENbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hanbosee AhPeKTUBHBIE CITOCOOBI pelIeHHUs] YIeOHBIX U
MMO3HABATEIBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTaBJIATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA ANTOPUTM JIEWMCTBUM MNPU BBINOJHEHUNA 33aJaHUA C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHIX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIU, YMEHHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPE1JIaraeMbl€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX Ppe3yJbTATOB IO OCBOEHHUIO 0053aTEIBHOTO
CoNlepKaHMs, YCTAaHOBIEHHOTO JaHHOW (emepanpbHOl pabodeid MPOrpaMMOH,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIONMIMMUCS HAy4YHBIC 3HAHWSA, YMEHHS U CIIOCOOBI
NEeUCTBUM, crnenudpuyueckue s TOpeaMeTHOM o0nactTu  «XUMUS», BUIBI
NEATeNIbHOCTH 1O  MOJYYEHUIO HOBOIO  3HAHUS, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K koniy oOyuenus B 8 kiiacce npeaMeTHbie pe3ysibTaThl HA 6A30BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBIC] OCHOBHBIX XMMHWYECKUX NOHSATHI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 1011 XUMHUUYECKOTO 2JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, SJIECKTPOOTPUIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCUpUKaIus PeaKiuid: peakiuu
COCIMHECHUS, PEAKIUU pa3JI0XKEHUS, PEAKIMU 3aMEUICHUs, PEaKIUU
oOMEHa, 9K30- U HHAOTEPMUUYECKUE PEAKIUH, TEIIOBON 3PdeKT peakuuu,
SIPO aTOMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paauyc aToMma,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIpHAS KOBAJIEHTHAs CBSI3b, MOHHAA
CBSI3b, HWOH, KaTHWOH, AaHWOH, pPAacTBOp, MaccoBasi [IOJs BEIIECTBA
(IpoI1ieHTHAsI KOHIIEHTpAIIKsI) B PACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XUMUUYECKUX TMOHSITUHA U
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIH;
UCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIeHUs (pOPMYJT BEIIECTB
Y YpPaBHEHUN XUMUYECKUX PEAKIINIA;

OTIpEJIENSITh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCIEHUS  DJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEIEIEHHOMY KJIacCy COEIMHEHUH I10
dbopMynam, BHI XUMHUYECKON CBS3M (KOBAJICHTHAass M HWOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuonnyeckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJIOXKEHUS B llepmoamyeckoit cucreme,
3aKOHOB  COXPaHEHHMS  MAacChbl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
ATOMHOMOJICKYJISIPHOTO YYEHUS, 3aKOHa ABOraapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuoamdeckoii
CUCTEMbl XHMHYECKHMX DSJEMEHTOB: pa3iNyarh [OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounast noarpymnmna (b-rpynma)», mansie u
OompIIME TEPHOJIbI, COOTHOCUTH OO0OO3HAYEHHs, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckas cucrtema Xmmudeckux osmementoB JI. H.
MenzaeneeBay € UHCIOBBIMU XapaKTEpPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX PJIEMEHTOB (COCTaB U 3apsij sSApa, 0OIIee YKCIIO AIEKTPOHOB U
pacrpeielieHue UX 1Mo JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE Peakuuu (IO YMCIAy U COCTaBYy Y4YaCTBYIOLIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAs ONMMCAHUE NMPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XHMHUYECKHX MPEBPALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XUMHUYECKOTO »3JeMeHTa 1o (opMysie COeAUHEHHUS,
MacCOBYIO JIOJIFO BEHIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

MPUMEHSITh OCHOBHBIE OTEPAIIMU MBICIUTEIBHON I€ITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMAaTU3AlMI0, KIACCU(PUKALINIO,
BBISIBJICHUE MPUYMHHO--CJICJICTBEHHBIX CBSI3€H — JJISI M3YYEHUS] CBOMCTB
BCIIECTB W XUMHYECKUX PpEAKIMH, €eCTECTBEHHO-HAYYHbIE METO/Ibl
NO3HAaHUS — HaOJIOJCHUE, HM3MEpPEeHHe, MOJEIMPOBAHHE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBAaTh MPaBUIIaM MOJIb30BAHUS XUMUYECKOM MOCY10M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUjaM oOOpalleHusi C BelleCTBaMH B
COOTBETCTBMM C HWHCTPYKIMSIMH IO BBINIOJHEHUIO J1abOpaTOpHBIX
XUMHYECKUX OTBITOB TI0 MOJIYYSHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Boopozia M KHUCJIOpOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNpPEIEIEHHOU
MacCOBOW J0JIEM pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MIOMOIIIbIO HMHIUKATOPOB (JTaKMyc, ¢heHonTanenH, METHIOPAHK U

JIpyTHeE).

K koniy obyuenust B 9 kiacce npeIMeTHbIE pe3yiabTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TOHATHA: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KAaTHOH, aHWOH, NIPOCTOE BEUIECTBO,
CJIOKHOE€ BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUILIATEIIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasi PEaKivs, XUMHIECKasi CBS3b, TEIUIOBOM 3(deKT
peakiuu,  MOJib,  MOJSPHBIM  00BEM,  PacTBOp,  AIEKTPOJIHTHI,
HEAJNEKTPOJIUTBI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKUUH HOHHOTO
oOMeHa, Karanu3aTop, XUMHUUYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pPEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBLHBIE PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKast CBSI3b (xoBaneHTHas, VMOHHAaA,
MeTaJuTM4ecKas ), KpucTauTndeckas penérka, Koppo3us METajIoB, CIUIABbI,
CKOPOCTh XMMHUYECKOW pPEAKIIMH, MPEACIbHO JONMYCTUMAs KOHUECHTpPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TMOHATUH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (hOPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKIINM;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUUYECKHUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEIKHOCTh BEUIECTB K
onpeAenEHHOMY KJIacCy COeMHEHUH 1Mo (popmysam, BUJI XUMHYECKOM CBSI3U
(KoBaJIeHTHAsI, MOHHAs, METAJUTMYECKas) B HEOPTAaHUYECKUX COCIUHCHHSX,
3apsii MOHA TI0 XUMHUYECKOW (opMmyne, XapakTep cCpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHUHN, TUI KPUCTALIUYECKOU PEIIETKI
KOHKPETHOT'O BEIIECTBA;

packpeiBath cmbica Ilepuommueckoro 3akona /. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: ONMUChIBaTh M XapaKTepU30BaTh
Tabiuunyto opmy Ilepuogmueckoil cUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pasnuyarth TMOHATUSA «TJaBHas mnoarpynna (A-rpynma)» U «moOodHas
noarpynmna (b-rpymnma)», manble W OONbIIME TEPHOIbI, COOTHOCHUTD
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPHOINYECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sapa, oOliee 4YHCIOo DSIEKTPOHOB M paclpelefieHne UuX II0
ANIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOWCTB JJIEMEHTOB M HMX COCIMHEHUW B Mpeaenax MaJIbIX NEPUOAOB U
[JIaBHBIX MTOArPYIIH C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIeCTBa,
XUMUYECKHE peakuuu (M0 YHCIY U COCTaBy YYACTBYIOIIMX B PEAKIHHU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTEeTICHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0mMUE W CHENUPUIECKUEe XUMUYECKUE
CBOWCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPKIAs OIKUCAHUE
IPUMEPAMU MOJEKYJIAPHBIX M HOHHBIX YPABHEHHUM COOTBETCTBYHOLIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHUS AJIEKTPOJIUTHYECKOM JTHCCOLMALIMM  KHUCJIIOT,
LIEJIOYEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAOININX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh  OKHCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
TIOCPEJICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PeaKITui;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMUYECKHUX TIPEBpAlICHUN B PasIUIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO 3JeMeHTa 10 (GOpMyse COCIHMHCHHS,
MacCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHHU IO
XUMHYECKOW PEaKIIvH;

coOJTI01aTh TIPAaBUIIA TIOJIB30BAHMS XUMHUECKOU IMTOCYI0H U JTab0paTOpHBIM
o0opyaoBaHMEM, a TakKKe TIpaBWJIa OOpalleHWs C BeEIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIMSMH 110 BBIIIOJIHCHHIO J1a0OpaTOPHBIX
XHUMHYECKUX OTBITOB 110 TTOJIYYCHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIICCTB
(aMMMaKa M yriaeKucsoro rasa);

IIPOBOJAUTH PEAKITUH, TIOITBEPKTAFOIINE KAYCCTBEHHBIH COCTAB Pa3TMIHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHUA-, OPOMHI-, WOAMI-,
kapOoHat-, (ocdar-, cumukar-, cyibdar-, THIPOKCU-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE ONEPALMH MBICIIUTENLHOM JESITEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, O0000IIECHHEe, CHCTEeMaTH3alMIO,  BBISBICHHE
PUYMHHOCIEICTBEHHBIX CBSI3€M — I M3YYEHHUsS] CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-Hay4YHbI€ METOJbI TIO3HAHUS —
HAOJIIOICHNE, U3MEpPEHHEe, MOJEIMPOBAHUE, DKCIEPUMEHT (peasbHbIl U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Kogu4ecrBo yacoB

Ne HanmeHoBaHMe pa3iesioB U KonrposbHbie IIpakTHuyeckue DJieKTpoHHbIe (U poBHIE)
n/n TeM MPOrpamMMblI Bcero padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
Pazjnen 1. [lepBoHayajibHble XUMHYECKHE TOHIATHUS
XuMmus — BaxkHasi 00J1acTh
€CTECTBO3HAHUS u
MPaKTUYECKOU IeITEIILHOCTH bubnuoteka [HOK
11 4eJloBeKa 5 0 2 https://m.edsoo.ru/7f41837c
BemiecTtBa 1 xuMuueckue bu6moreka IIOK
1.2 peakiuuu 15 1 0 https://m.edsoo.ru/7f41837c
Wroro no pazneny 20

Pazgen 2. Baxuelimme npeacTaBuTe 1M HEOPraHUYECKHUX BelllecTB
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Boznyx. Kucnopoa. [lonsitue bubmuoteka LHOK

2.1 00 okcumax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.[lonsitue o bubmuoteka HOK

2.2 KHCIIOTaX M COJISIX 8 0 1 https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [lonsitie 06 bubmuoteka HOK

2.3 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIC KJTacChI bubanorexa [IOK

2.4 HEOPraHUYECKUX COCTMHCHUI 11 1 1 https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoguvecknii 3akon u [lepuoanyeckas cucrema xumudeckux 3jeMmeHToB JI. . MenaesneeBa. CTpoeHue aToMOB.

XumMuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE pe€aKIumn

[leprioguyeckuii  3aKOH U
[Tepuoanueckas cucreMa
XUMHYeCKuX 3yemenToB . U. bubmoreka IIOK

3.1 Mennene-eBa. CtpoeHue aroma 7 0 0 https://m.edsoo.ru/7f41837¢c
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XuMHYecKas CBSA3b.
OKUCIUTEIBHO- bubmoreka [IOK
3.2 BOCCTaHOBUTEJIbHBIE pEAKLIUU 8 1 0 https://m.edsoo.ru/7f41837c
bubmoreka [IOK
Wtoro no pazaeny 15 https://m.edsoo.ru/7f41837c
bubmoreka [IOK
PesepBHOE Bpems 3 0 0 https://m.edso0.ru/7f41837¢c
OBLIEE KOJIMYECTBO HACOB I1O
[TPOT'PAMME
68 4 5
9 KUIACC
JIeKTPOHHBbIE
Koaun4yecrBo yacos (g posbIe)
oOpa3oBare/ibHbIE
HaumeHoBaHue pa3iesioB U TeM pecypceel
Kontposabnbie | IlpakTnyeckue
Ne /it | o rpammir Bcero padoThbI padoThbI

Pa3nen 1. BemecTBO M XuMHYecKHe peakunu
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[ToBTOpEHUE U yriyOiieHne 3HaHUN
OCHOBHBIX pa3/eNioB Kypca 8 kiacca

bubaunoreka [IOK
https://m.edsoo0.ru/7f41a636

11 5)
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubmuoteka LHOK
12 peakuuin 4 https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs TUCCOLMALINSL. Butmorexa LIOK
XHMHUECKHE PEAKIIMH B PACTBOPAX https://m.edsoo.ru/7f41a636
13 8 T '
Hroro no pazneny 17
Paznen 2. HemeTanibl M MX coeIMHEHUSA
OO6mras XapaKTepUCTUKA XUMUYECKHUX bubmuoteka HOK
21 anemeHTOB VIIA-rpymmsl. ["amorenst 4 https://m.edsoo.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKUX
aneMeHToB VIA-rpynnel. Cepa u eé Eu6 10K
nbmuoTeka
2.2 COCAMHCHIA 6 https://m.edsoo.ru/7f41a636
OOmiass ~ XapakTepUCTHKAa  XUMHUYECKHX
aneMeHToB VA-Tpynmsl. A30T, hocdop u ux Bu6 10K
nonuoTexa
2.3 COCAMHCHIA 7 https://m.edsoo.ru/7f41a636
OOmas xapakTepUCTUKA XUMHYECKHX
aneMeHToB [VA-rpynmnel. Yraepox u
KPEMHHI U UX COECIUHEHUS BH6HI/?OTeKa HOK
2.4 8 https://m.edsoo.ru/7f41a636
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Wroro mo pazaeny 25
Pa3nen 3. MeTaabl M UX COeTUHEHUSA
bubmoreka [IOK
31 OB1He CBOHCTRA METATLIOR 4 https://m.edsoo.ru/7f41a636
bubmoreka [IOK
. https://m.edso0.ru/7f41a636
3.2 Baxkueiiime MeTauIbl H UX COETUHEHUS 16
Hroro no pazneny 20
Pa3nen 4. Xumusi ¥ OKpy:KawIias cpeaa
bub6moreka [IOK
https://m.edsoo.ru/7f41a636
41 BemectBa 1 MaTepuaibl B )KU3HHU Y€JIOBEKa 3
Wroro mo pazaeny 3
bub6mmoreka IIOK
https://m.edsoo0.ru/7f41a636
PeszepBHOe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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HOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo yacoB
Ne Tema ypoka
n/n Aara DJIeKTPOHHbIE
H3y4eHHust
uu@ppoBbIe
Kourpoabnbie | [Ipakruueckue o0pasoBare/ibHbIE
Bcero padoThI padoThI pecypeet
[Ipeamer xumun. Posie Xumuu B KU3HA bubmuoteka [HOK
1 yeroBeKa. Tesa U BelecTsa 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
[TonsATHE O METO/IaX MTO3HAHUS B XUMHHU
bubmoreka [IOK
2 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padora Ne 1 «IIpaBuna
paboTHI B TaOOPATOPUH U TTPUEMBI
oOpareHus ¢ 1abopaTOpHBIM bubanoreka [IOK
3 000pyI0BaHUEM» 1 0 1 12.09.2023 | https://m.edsoo.ru/ff0d23dc
YucTteie BemecTBa U cMecH. CriocoObl bubanoreka [IOK
4 paszeneHusi cMeceu 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OYNCTKU bubmuoteka [JOK
9) MIOBapEHHOH COJIN)» 1 0 1 19.09.2023 |  https://m.edsoo.ru/ff0d28c8
bu6moreka [IOK
6 ATOMBI ¥ MOJIEKYJIBI 1 0 0 19.09.2023 https://m.edsoo.ru/ff0d2a6c
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XUMHYECKUE DJICMEHTBI. 3HAKU

bub. OK

v (CMMBOJIBI) XUMUYECKHX DJIEMEHTOB 26.09.2023 ﬁtrﬁsﬁ?ﬁeﬁiimu IFf0d2bes
bu6moreka [IOK

8 [IpocTsie 1 Cll0kKHBIE BELECTBA 26.09.2023 https://m.edsoo.ru/ff0d2a6¢c
bubmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YYECHHE 03.10.2023 https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

Xumudaeckas ¢popmyna. BaneHTHOCTH bubmuoteka [HOK

10 aTOMOB XMMHMYECKUX DJICMECHTOB 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
8TH2(C:I/ITZHLH:51 a"l(.“)OI\;HaSI Macaca. - Bubmiotexa [JOK

11 THOCHTC/IbHAA MOJICKYIAPHAA M 10.10.2023 https://m.edsoo.ru/ff0d323c
MaccoBast 07151 XUMHUYECKOTO JJIEMEHTa Bubmiotexa [JOK

12 B COCAMHCHIH 10.10.2023 https://m.edsoo.ru/ff0d350c
ﬁonnqecmo BemecTBa. Mo, Butmorexa LIOK

13 OJlpHad Macca 17.10.2023 | ppe://m.edsoo.ru/ffod5230

dusnyeckne u XUMUYECKHE SIBIICHUS.
bubaunoreka [IOK
14 XMMUHECKas peaKius 17.10.2023 | pyns://m.edsoo.ru/ffodazta
[Ipu3Haky 1 yclioBUs IPOTEKaHUS bubnuorexa [JOK
15 XMMUYECKHUX PeaKLUil 24.10.2023 https://m.edsoo.ru/ff0d3a16
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3aKOH COXpaHEHHUsI MAaCChI BEIIECTB.

bubaunoreka [IOK

16 XUMUYECKUE YPABHCHHS 24.10.2023 https://m.eds00.ru/ff0d3b8s
BrrunciieHusa Kom4ecTBa, MacChl
BEIIECTBA [0 YPABHEHUSIM XUMUYECKUX bubmoreka [IOK

17 peakuuii 31.10.2023 |  https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHYECKUX PEAKITHIA
(coenuHeHws, pa3I0KEHUs, 3aMEIICHHUS, bubnuoreka [IOK

18 oOMeHa) 31.10.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB —
YUEHBINDHIIMKIIONEAUCT.
O06o00meHNEe U CHCTEMAaTH3aITUs bubmumoreka [IOK

19 3HAHUU 07.11.2023 | https://m.edsoo.ru/ff0d40c4
KontponbHas padota Nel o Teme Butmorexa LIOK

20 «BelecTBa 1 XUMUYECKHE PEAKITAN 07.11.2023 https:/m.eds00.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB bub6moreka IIOK

21 Bo3ayxa. Kucimopoa— sneMeHT u 14.11.2023 https://m.edsoo.ru/ff0d448e
npocToe BemecTso. O30H
dusnyeckne 1 XUMHYECKHUE CBOMCTBA
KHCIIOpoJia (peakiuu  OKHUCIIECHHS, bubanoreka [IOK

22 ropenue). [lonstue 06 okcumax 14.11.2023 | https://m.edsoo.ru/ff0d4614
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CrnocoObl  TOJy4eHUs] KHUCIOpOJa B
nmaboparopu M TPOMBIIUICHHOCTH.
[IpumeHenue kucnopoaa

bubmoreka [IOK

23 21.11.2023 | https://m.edsoo.ru/ff0d497a
TernoBoi 3¢ GeKT XuMHIECKOI
peaKIuu, IOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, JK30- H
SHIOTEPMHYCCKUX PEAKITUIX bubnnorexa [IOK
24 21.11.2023 | https://m.edsoo.ru/ff0d4790
TomnmuBo (He(dTh, Yyroiab U METaH).
3arpsi3HeHre BO3TyXa, CIOCOOBI €T0 bubmoreka [IOK
25 MPEIOTBPAICHHS 28.11.2023 | https://m.edsoo.ru/ff0d4cda
[IpakTrueckas padorta Ne 3 mo Teme
«ITomyuenue u coOnpaHue KUCIOPO/a, bubmuoreka [IOK
26 M3Yy4YEHHUE €ro CBOMCTBY 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u mpocToe 05.12.2023 bubanoreka [IOK
27 BelecTBo. HaxoxaeHue B mpupoie e https://m.edsoo.ru/ffod4ddo
du3nyeckue U XMMHUYECKHUE CBOMCTBA 05.12.2023 bubaunoreka [IOK
28 BoJiopoJia. [IpumeHeHne Boaopoia e https://m.edsoo.ru/ffod4ddo
bub6moreka IIOK
29 [ToHsiTHE O KHUCTTOTAX U COJISIX 12.12.2023 https://m.edsoo.ru/ff0d50d2
Crnioco6bl oTy4eHus BOAOPOIa B 12.12.2023 bubnuorexa [JOK
30 nabopaTopuu T https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme
«[Tonmy4yenue u coOupanue BoJI0poIa,

bu6moreka [IOK

31 M3Yy4YEHUE €ro CBOMCTBY 19.12.2023 | https://m.edsoo.ru/ff0d4f42

M i1 00BE .3
X :;r;;pm;m 00BEM ra30B. 3aKOH 19.122073 BuGmorexa [IOK

32 P e https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0b€Ma, KOJIMYECTBA
BEIIECTBA r'a3a M0 €ro U3BECTHOMY bubmumoreka [IOK

33 KOJIMYECTBY BEIIECTBA WIH 00BEMY 26.12.2023 |  https://m.edsoo.ru/ff0d55a0
Brruucinenuss o00bEMOB  Ta3o0B 11O
YpaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmuoteka [IOK

34 00BEMHBIX OTHOIIICHUH Ta30B 26.12.2023 | https://m.edsoo.ru/ff0d5708
dOusnvecKre 1 XMMUYECKHUE CBOMCTBA 09.01.2024 bubanoreka [IOK

35 BOJIBI e https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsTue 00 09.01.2024 bubaunoreka [IOK

36 WMHIMKAaTOpax e https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwimeHnnbie
Y HEHACHIIIICHHBIC PACTBOPBHI.
MaccoBasi 10711 BEIlecTBa B pacTBOPE bubmrorexa LIOK

37 16.01.2024 | https://m.edsoo.ru/ff0d5b40
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[Tpaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢
OIIpeeNEHHON MacCOBOM A0JIEH

bubmoreka [IOK

38 PacTBOPEHHOTO BEIIECTBAY 16.01.2024 |  https://m.edsoo.ru/ff0d5eba
02
KI(<)HTpOJ'II)Ha5113 pabota NB o TeMe 23 01 2094 BuGmiorexa LIOK
39 (RHCIOPOJL. BOSOPOIL. BOAaY o https://m.edsoo.ru/ff0d6342
Oxkcunpl: coctaB, KilaccupuKaIms, 93.01.2024 bubmoreka [IOK
40 HOMEHKJIaTypa o https://m.edsoo.ru/ff0d664e
[Tosmydenne u XMMHUYECKUE CBOCTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmumoreka [IOK
41 OKCHUIIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoBaHUsI: COCTaB, KJIacCU(DUKAITHUS, BuGmiorexa LIOK
42 HOMCHIIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
[Tonydyenune U XUMUYECKHUE CBOMCTBA 06.02.2024 bubmuoteka [HOK
43 OCHOBaHHMI e https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTtas, kitaccudukanms, 06.02.2024 bubaunoreka [IOK
44 HOMEHKJIaTypa R https://m.edsoo.ru/ffOdfee2
IT 7 b OK
OJIy4eHUE U XMMHUECKHE CBOWCTBA 13.02.2024 nonuoreka L]

45

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa,
CHOCO6I)I IMOJIY4CHUSA, XUMUUYCCKUC

bu6moreka [IOK

46 CBOICTBA 13.02.2024 |  https://m.eds0o.ru/00ad9474
[Ipaktuyeckas padota Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTaHMUECKUX Bu6nmoteka LIOK
47 COCITMHCHU 20.02.2024 | https://m.edsoo.ru/00ad9b7c
I'eneTnueckas CBsI3b MEXKIY KiaccaMH 90.02.2024 bubmumoreka [IOK
48 HEOPraHUYECKUX COETMHEHUIN e https://m.edsoo.ru/00ad9a50
O06o01enre U cucTeMaTn3aIvs 3HaHu|
bubmoreka [IOK
49 27.02.2024 https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTAaHMYECKHX bubmuoteka HOK
50 coemHeHun" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[lepBbie TOMBITKH KiIacCU(PHUKAITAN
XUMHYECKUX 3JIeMeHTOB. IloHsATHE O bubauoreka [IOK
51 IPYIIax CXOAHBIX SJIEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
[Tepuoaudeckuii 3aKOH U
[Teproauueckas cuicTeMa XUMUYECKHIX Bu6nunorexa IJOK
52 snemenToB JI. . MenaeneeBa 05.03.2024 |  https://m.edsoo.ru/00ada52¢c
bubmoreka IIOK
53 Ilepropl, rpynnsl, MOATPYIIIbI 12.03.2024 |  https://m.edsoo.ru/00ada52c
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Crpoenune aromoB. CocTaB aTOMHBIX 12.03.2024 bubnuoreka LHOK
54 sinep. M3oTomsl R https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
aTOMOB 3J1eMeHTOB [leprognueckoin bubmoreka [IOK
55 cucremsl JI. 1. MenneneeBa 19.03.2024 |  https://m.edsoo.ru/00ada6bc
XapakTeprucTUKa XUMUIECKOT0 dJIeMEHTA
10 ero noJiokeHuto B [lepnoanueckoi
cucteme JI. 1. Menneneera bubmoreka [IOK
56 19.03.2024 |  https://m.eds00.ru/00ada824
3nauenue [lepuoauyeckoro 3akoHa Jyist
pa3BuTHUs Hayku U ipaktuku. /1. .
MenneneeB — y4€HBIN, IEAror u bubauoreka [IOK
57 rpakIaHUH 26.03.2024 | https://m.edsoo.ru/00ada96e
DIEeKTPOOTPULIATEITFHOCTh
aTOMOB XUMHYCCKHX bubanoreka [IOK
58 3JIEMEHTOB 26.03.2024 https://m.edsoo.ru/00adaab8
bubaunoreka [IOK
59 HNonnas xuMuueckas CBsi3b 09.04.2024 https://m.edsoo.ru/00adac34
KoBanenTHas moysipHast XaMuIecKast
P 09.04.2024 BI/I6J:II/IOTeKa [HOK
60 CBSI3b https://m.edsoo.ru/00adaab8
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KoBanenTHas HemoasipHAast XUMUYECKast Bubmnorexa LIOK
61 CBSI3b 1 16.04.2024 https://m.edsoo.ru/00adaab9
bub6moreka [IOK
62 CrerneHb OKUCTICHUS 1 16.04.2024 https://m.edsoo.ru/00adae28
OKHUCIUTEIIBHO-BOCCTAHOBUTEIHLHBIC bubmoreka [IOK
63 peaxIu 1 23.04.2024 https://m.eds00.ru/00adb076
bubmoreka [IOK
64 OKucIUTeIN U BOCCTAHOBUTEITH 1 23.04.2024 https://m.edsoo.ru/00adb076
65 KonTpomnbnas padota Ned o Teme 1 bubmuoteka HOK
«Ctpoenune aToMa. XMMHYECKast CBSI3b) 30.04.2024 |  https://m.edsoo.ru/00adb486
PesepBubiit ypok. O6001eHIE 1 30.04.2024 bubmuoteka HOK
66 cUCTEMATU3ALHUs 3HAHUI 1 T https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O60011eHUE U bubmuorexa [JOK
67 cUcTeMaTH3allusl 3HaHUI 1 14.05.2024 https://m.edsoo.ru/00ad9ch2
PezepBHblit ypok. O60011eHUE U 14.05.2024 bubnuorexa [JOK
68 cHUCTeMaTH3allusl 3HaHUI 1 R https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KJIACC

KoJsim4yecTBO 4acoB

Ne Tema ypoka
n/n Jara
u3ydenust DJIeKTPOHHbIE
Bcero uu(ppoBbIe
Kontposbnbie | [Ipakruyeckue o0pa3oBaTe/ibHbIE
paﬁoTLI paﬁoTbl pecypchl
[Tepuo mmueckuii 3aKOH.
[Iepnoanueckas cucrtema 1
eckux anemeHToB /1. 1.

RNHIOC KX JncwCrToD uomorera LIOK

1 s 0 0 06.09.2023 |  https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B HM3MEHEHHH
CBOICTB XUMHUYECKHUX JICMECHTOB bubaunoreka [IOK

2 MEPBBIX TPEX MEPUOJIOB 1 0 0 06.09.2023 | https://m.edsoo.ru/00adb6b6
Knaccudukauus ©  HOMEHKIATypa Bu6nuorexa [JOK

3 HEOPraHMYECKHX BEIECTB 1 0 0 13.09.2023 https://m.edsoo.ru/00adb7e2

Buibl XuMu4ecKo# CBSI3U U TUTIBI Bu6nuorexa [JOK

4 KPUCTAJUIMYECKUX PEIIETOK 1 0 0 13.09.2023 https://m.edsoo.ru/00adbac6
KonTtposnpHas padota Nel no Teme
«IToBTOpEeHue U yriydiaeHne 3HaHUH

5 OCHOBHBIX pa3/IesIoB Kypca 8 kiacca 1 1 0 20.09.2023
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Knaccudukarnus XAMHYECKUX

20.09.2023

bubaunoreka [IOK

6 peakuuii o pa3InyHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHATHE O CKOPOCTH XMMHUYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U bubmuoteka [IOK

7 TeTepPOTCHHBIX PEaKIIsIX 27.09.2023 | https://m.edsoo.ru/00adbe9a
[TonsTe 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHYECKOU PEAKIINH U
MOJIOKEHHE XUMHYECKOTO
paBHOBeCHs! bu6moreka [IOK

8 27.09.2023 | https://m.edsoo.ru/00adc28c
OKHCIIUTENBHO-BOCCTAHOBUTEILHBIC 04.10.2023 bubanoreka [IOK

9 peaxkuuu T https://m.edsoo.ru/00adcade
Teopust 3MeKTPOIUTHUECKON
muccornuanni. CUILHBIE U ClIa0bIe bub6moreka IIOK

10 AIEKTPOJIMTHI 04.10.2023 | https://m.edsoo.ru/00adcd68

bub6moreka IIOK
11 HonHble ypaBHEHMSI peakuil 11.10.2023 https://m.edsoo.ru/00add448
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XHUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE NPEACTABICHUIN
00 3JICKTPOTMTHYECKON AUCCOIUAIIH

bubmoreka [IOK
12 11.10.2023 | https://m.edsoo.ru/00add5d8
XuMHYECKHEe CBOMCTBA COJICH B CBETE
Mpe/ICTaBIeHU 00 bubmuoteka [HOK
13 ANMEKTPOIATUICCKOM TUCCOITUAITTT 18.10.2023 | https://m.edsoo.ru/00add8b2
14 [TonsiTre o ruaposm3e coset bubmuoteka HOK
18.10.2023 | https://m.edsoo.ru/00add9d4
O06o001IeHNEe B CHCTeMaTH3 IS bubanoreka [IOK
15 3HAHHUH 25.10.2023 https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne 1.
«Perenne FKCIepuMEeHTATLHBIX Bubimoreka [IOK
16 3a1a49» 25.10.2023 | https://m.edsoo.ru/00addbfa
KonTtponpHas padota Ne2 no teme
2 .
i — bumors 10K
17 p p p 08.11.2023 | https://m.edsoo.ru/00addec0
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OO61ast xapakTeprucTHKa TAJIOTEHOB.
XUMHUYECKUE CBOKMCTBA HA TPUMEPE

bubmoreka [IOK

18 XJjiopa 08.11.2023 | https://m.edsoo.ru/00addfe2
XnopoBosopoa. ConsiHasg KHCIIOTAa,
En;/[;:;giiz CBOWCTBa, TIOJy4YCHHUE, Bu6orexa 1IOK

19 P 15.11.2023 | https://m.eds00.ru/00ade104
[Mpaktudeckas padora Ne 2 o Teme
«HonyquH"e conf[Hoﬁ KHUCJIOTHI, BuGmorexa LIOK

20 H3YHCHHE €€ CBOUCTRY 15.11.2023 | https://m.edsoo.ru/00ade348
Brraucnenus 1o YpaBHEHUSIM
XUMUYECKUX PEaKIHii, €CIIA OJTUH U3 Bubnmoteka LIOK

21 peareHTOB J1aH B N30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
OOm1ast XxapaKTEpUCTHKA DIIEMEHTOB BuGmorexa LIOK

22 VIA-rpymme 22.11.2023 | tps://m.edsoo.ru/00ade6da
AJoTporHbie MOAU(UKAIIUY CEPhI.
Haxosxnenue cepbl 1 €€ COeIMHCHHH B
npupoae. XMMUYECKHE CBOHCTBA bubnuorexa [IOK

23 cepbl 29.11.2023 |  https://m.edsoo.ru/00ade64a

24 CepoBoaopo, CTpOEHueE, bubmuoteka [JOK
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(u3nuecKre U XUMHYECKHUE CBOWCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KHCIIOTA,

25 ¢usnueckue U XUMHYECKHE bubmuoreka [IOK
CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28

06.12.2023

XHWMHUYECKHE pEeaKlMH, JeKalnue B
OCHOBE TPOMBIIUIEHHOTO CIoco0a

26 MOJTY4YEHUsI  CEpHOW  KHCIOTHI. bubmuoteka HOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroILIEen Cpe/ibl COEAMHEHUSAMU
cepat 06.12.2023

7 Brruncnenne MaccoBoil 1071 BBIXOda bubmumoreka [IOK
IPOJIYKTa peaKkuu 13.12.2023 |  https://m.edsoo.ru/00adec8a
OO1w1ast XxapaKTepUCTUKA HIEMEHTOB
VA-rpynnel. A30T, paclipocTpaHEHHE Bu6iuorexa LJOK

28 B IIPUPOJIE, dusnieckue 1 https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA

13.12.2023

AmMmuak, ero  (¢u3MYeCKue U Butmorexa LIOK

29 XUMUYECKHUE CBOWCTBA, TIOJTYUYCHUE U https://m.edso0.ru/00adf004
IpUMEHEHHE 20.12.2023 T '
IIpakTtuyeckas padora Ne 3 mo Teme BuGmorexa LIOK

30 «[lony4yeHne aMmmuaKa, U3yde€HHUE €ro

CBONCTB»

20.12.2023

https://m.edsoo0.ru/00adf180
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A30THas KUCIOTA, € GU3nYecKue u

bubanoreka [IOK

31 XUMHYECKHE CBOCTBA 27.12.2023 |  hitps:/m.eds00.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJIEH
30 aMMOHMSI B KQYECTBE MUHEPAJIbHBIX bubnuoreka [IOK
yaoOpeHuit. XuMuueckoe https://m.edsoo.ru/00adf518
3arpsA3HCHUEC OKPY)KaIOHIeﬁ Cpcabl 27.12.2023
COCIIMHEHUSIMH a30Ta
®dochop. Oxcun dochopa (V) m
dbocdhopHas kucnora, GUNIECKUE U bubmuoteka HOK
33 XUMUYECKHE CBOMCTBA, MOTYUCHUE 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonws3oBanue ¢hochaToB B KaYECTBE
MUHEPAJIbHBIX YIOOPEHUIA.
3arpsi3HeHUE MPUPOTHOM CPeIbI Bubmoteka [TOK
34 dhocdaramu 10.01.2024 | https://m.edsoo.ru/00adfc20
Yraepon, pactipocTpaHeHUE B IPUPO/IE, bubaunoreka [IOK
35 (du3HYECKre U XUMHUYCCKUE CBOMCTBA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcunpl yriueposa, ux Guandeckue u
XMUMHYECKHE CBOMCTBA.
DKOJOTUYECKHE MPOOIIEMBI, bubmuoteka [JOK
36 cBsi3aHHbBIE ¢ okcu oM yriieposa (1V) 17.01.2024 | https://m.edsoo.ru/00adfebe
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bubanoreka [IOK

37 VYroJibHAs KUCIIOTA U €€ COJIN 24.01.2024 https://m.edsoo.ru/00ae006c
[IpaxTnueckas padora Ne 4 o Teme
"[lony4eHue yriekucioro rasa.
KauecTBeHHas peakuus Ha bubmoreka [IOK
38 KapOoHaTHOH" 24.01.2024 |  https://m.edsoo.ru/00ae027e
[TepBoHavanbHBIE TOHATHS 00
OpPraHNYECKHUX BEIIECTBAX KAK O bubmuoteka [HOK
39 COCIMHEHUSX yIIIepo/ia 31.01.2024 | https://m.edsoo.ru/00ae054¢e
bub6moreka IIOK
40 Kpemnwuii u ero coeqHeHUS 31.01.2024 https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenne sxcniepuMeHTaIbHBIX 33024 bubmorexa LOK
41 07.02.2024 | https://m.edsoo.ru/00ae0bf2
1o Teme «BakHeimme HeMeTaIbl 1
WX COCTMHCHHUS
KontponeHast pabGota Ne3 mo Teme
«BaxHeiilme  HEMETAUIbI M UX bubanoreka [IOK
42 COEIMHEHUS 07.02.2024 | https://m.edsoo.ru/00ae0el8
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OO01mas xapakTeprUCTHKa XUMHYECKUX
3JIEMEHTOB — METaJIOB.
Merainnueckas CBsi3b U
METaJUTMYECKasi KpUCTAJTMYECKast
pemérka. Gu3nyeckre CBOMCTBA

bubmoreka [IOK

43 METaJIOB 14.02.2024 | https://m.eds00.ru/00ae103e
XUMHYECKHE CBOMCTBA METAJIJIOB.
DIIEKTPOXUMUYECKUI pan bubmumoreka [IOK
44 HaTPsDKECHUI METAJUIOB 14.02.2024 | https://m.edsoo.ru/00ae1156
O61ue cnocoObl NOTy4YeHUS
meTaioB. CriiaBsl. Beraucienus mo
YpaBHEHUSM XUMUUYECKHUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT bubmumoreka [IOK
45 MIPUMECH 21.02.2024 | https://m.edsoo.ru/00ae1156
bub6moreka IIOK
46 [ToHsaTHE O KOPPO3UH METATIOB 21.02.2024 https://m.eds00.ru/00ae1278
bubanoreka [IOK
47 [lemo4HBIC METAILTBI 28.02.2024 https://m.edsoo.ru/00ael4b2
OKcuibl ¥ THIPOKCUIBI HATPUS U 98.02.2024 bubmoreka IIOK
48 KaJTust A https://m.edsoo.ru/00ae14b2
[Ilemouno3eMenbHBIC MEeTasIbl Bubmuotexa [JOK
49 KaJIbIIUA U MarHui 06.03.2024 https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

50

Bakueiinme coeqMHEHUS KaIbIUS

bubaunoreka [IOK

06.03.2024 | https://m.edsoo.ru/00ael15e8
O000I11IeHNE U CHCTEMATHU3ALIM
51 . 13.03.2024
3HAaHUN
JKEcTrocTh BOJIBI 1 CIOCOOBI €€ 13.03.2024 bubmoreka [IOK
52 YCTpaHEHUS R https://m.edso0.ru/00ae1886
[TpakTrueckas pabota Ne 6 o reme
"KEcTKOCTE BOABI M METOIBI €€ Bbu6nuoreka [IIOK
53 ycTpaHeHus" 20.03.2024 | https://m.edsoo.ru/00aelae8
bub6moreka [IOK
54 ATIOMUHIH 20.03.2024 https://m.edsoo.ru/00aelc64
ﬁ/IM(b:))IZ:I[/)IHZIe CBOMCTBA OKCHUJA U N BuGmorexa [IOK
55 P a A https://m.edsoo.ru/00aelc64
bubaunoreka [IOK
56 Keneso 21.03.2024 https://m.edso0.ru/00ae1d86
Oxcupl, THIPOKCUIBI M COIH JKele3a Bt LOK
nOIHOTEKA
57 (IT) 1 »xenesa (I11) 10.04.2024 https://m.edso00.ru/00ae35e6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O0001IeHUE U cUCTEMATHU3ALUAS
3HAHUN

10.04.2024

59

[Ipaktuyeckas padora Ne 7.
Pemienne sxcriepuMeHTaIbHBIX 3344
o TeMe «BakHelne MeTallibl ¥ UX
COCIMHCHUS

17.04.2024

bubmoreka [IOK
https://m.edso0.ru/00ae3de8

60

Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEaAKIUH, €CITN OJTMH U3
peareHTOB JIaH B U30BITKE WIIH
COJICPXKUT IpUMeECH. Berancienus
MAacCOBOM JI0JIM BBIXOJa TPOJTYKTa
peakiuu

17.04.2024

bu6moreka IIOK
https://m.edso0.ru/00ael1750

61

O06001IeHrEe U cuCTEMAaTH3ALNAA
3HAHUI

24.04.2024

62

KounTtponsnas padota Ned o Teme
«Baxxnelime MeTaIbl 1 UX
COCIIMHEHUSD)

24.04.2024

63

BemectBa n MaTepualibl
MOBCEIHEBHOM KHU3HU YE€JI0BEKa

15.05.2024

bub6moreka IIOK
https://m.edso0.ru/00ae3f50

64

XUMHYECKOE 3arpsi3HEHUE
OKpYXarollen cpebl

15.05.2024

bubmoreka IIOK
https://m.edsoo.ru/00ae4270
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Posnb xumuu B perieHun

22.05.2024

bubanoreka [IOK

65 HKOJIOTMYECKUX TTPOOIIEM 1 https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60061IeHNE U bubmuoteka [IOK

66 CHCTEMATH3ALNS 3HAHUI 1 22.05.2024 https://m.edso0.ru/00ae0d0a
PesepBHblit ypok. O600611eHNE 1 bubmuoteka [IOK

67 cUCTEMATH3AINS 3HAHUI 1 29.05.2024 https://m.edsoo.ru/00adb33c
Peseprubiit ypok. O6001eHIE 1 bubmuoteka [HOK

68 cucTeMaTu3anus 3HaHUH 1 29.05.2024 https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA OBS3ATEJ/IbHBIE YUEBHBIE
MATEPHUAJIBI J1J151 YUEHUKA

. Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

. Xumus, 9 knace/ INabpuensn O.C., OctpoymoB N.I'., Cnanko C.A.,
AxnmonepHoe o6miecTBo «M3marenscTBo «IIpocBerieHne Ta0auIb:
[lepronuueckas cucteMa XUMUYECKUX d1eMeHToB 1. .

MenpeneeBa, TabauIa paCTBOPUMOCTH, ANEKTPOXUMUUECKUN Psil HATIPSKESHHUS

MCTAJIIIOB

METOANYECKHUE MATEPUAJIBI JJIA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-0a30BbIii-ypOBEHb. -
Peamuzanus-tpedoBanuit-OI' OC-0cHOBHOT0-00111er0-00pa30BaHMS. -

Mertoaundeckoe-mocoodue-msa-yaurtens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=elju r

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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