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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padoueil MnporpaMmbl
BOCIIMUTAHUS U C YUETOM KOHIICIMHU MPENOIaBaHusl Y4eOHOTO MpeaMeTa « XUMHUsH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET o0s13aTeNbHOE pEeIMETHOE coJlep>KaHHue,
IpeayCMaTpUBaET paCIpEAesiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4e€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS] XHMHM C YYETOM MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TaKkkKe TPeOOBaHMM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWE XWMHH CIIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUs KYJIbTYPhI JIUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMHH C(POPMUPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 BJIEKTPOJUTUYECKON OHCCOUMAalUU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOJTYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid Mupy,
«buosnorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTW COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUIINX (aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHHM,
JOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpY’KaIOIIEr0o MHUpa, MCHOJB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XMMHH, TPUMEHATh UX IMpPU pEHIeHHMH NpoOJieM B IOBCEIHEBHON JKU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYEeCKUEe U XUMHUUYECKHUE SBJICHUS. XMMHUECKash peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboOThl B JIaOOpaTOpPUH U
npuémMamMu 00palleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKa, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAITUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
menu (I1) nmpu HarpeBanuu, B3auMoJieCTBUE Kelie3a ¢ pacTBopoM coiu meau (II),
U3Y4YeHHUE CIOCOOOB PAa3JICICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPBHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 1071 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB), HAOIOICHUE O0pa3lioB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmojeictBusa okcuga menu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JIEMEHThI, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHUIBI
Y TUAPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumudeckux 3emeHToB 1. . Menneneesa. Ileprnoast
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. Ilepuoanueckast cuCTeMa XUMHUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKUCIICHHS XUMHUYECKUX DJIEMEHTOB, IO O0OpPaTUMOCTH, IO
Y4aCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CHUIIbHbBIC U CI1a0bIE SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [[OHSITHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKAHUS  peakuui HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropenue, peakiuu pa3fioKEHUs, COCTUHEHMs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C T[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMMOJIEHCTBHE C METaUIlaMU, HEMEeTa/laMH, IIeJIoYaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

OO6mast xapakrepuctuka 31nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUEe cBoicTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puieckne). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoThel. CoMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
buznyeckre u XMMHYECKUE CBOMCTBA, MOMy4YeHne U mpuMeHenue. Com aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOMicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clelu(puyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yI00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJM0EMOB). docdop,
aJoTpornHbele Monupukanuu ¢docdopa, uzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3NIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(UKalMM, PACIPOCTpaHEHHE B NPUPOJE, (PUIMUECKHME U XUMUYECKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOICTBA, JEHCTBUE HA >KUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0albHOrO TMOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKHe U XMMHUYECKHUE CBOMCTBA,
noJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OE€H3WH), UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKH3HM UeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJy4YeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHuss 00
okcusie kpemaust (IV) n kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeine CTpouTeNbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro MCIOJIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaXKarIKe (PU3NUECKHE M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOyrIMBaHUs caxapa Ioj JAeiCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBICEHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON pPeaKIK Ha Cynbdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBECHHBIX PEaKIMi Ha MOH aMMOHMS U (ochaT-uoH U HU3yUYCHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJUMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmomgmyeckor cucreMe xumudeckux daemeHToB J[. W.
MenpeneeBa u ctpoeHuss atoMmoB. CTpoeHHe MeTauioB. MeTamnueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CIocOOBI TIONy4eHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusl U Kanusi). OKCUIbpl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HAXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HaxXOXIcHUE B mpupoac. Duzndyeckue u
XUMHYECKHEe CBOMCTRA Xkene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(IIT), nx cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMUA ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHME BEILECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momolb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas TO0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJIsI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, HM3MEPEHUE, MOJIEib, SIBICHHE, NMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, ra3, pacTBOpP, paCTBOPUMOCTH, KpUCTAIINYECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
[10JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSITBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpax/aaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIpollecce JTOW y4eOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEACHWE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAHMS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEHHs ),
HEOOXOJMMOCTH COOJIIO/IEHUS] TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy M pE3ylbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Mpo(eCcCUOHATBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMble MPU U3YUYEHUU XHUMUH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTaTOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cUCTeMa, MPOIeCcC, FIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC yIeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUYECKOTO MBIIIJIEHUS TP OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTepU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35IMCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJIOKEHHOH 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHUS! HOBBIX 3HAHHUU 00 M3yuyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0 HOBOIO  3HAHUS, €ro HUHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiunmy,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaThb cMbIci Ilepunomnueckoro 3akoHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckass cucrteMa XuMmudeckux diemeHToB [, H.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TIOMOIIBIO WHIUKATOPOB
(;rakMmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuuu, MPEAeiabHO OMMyCTUMas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENIATh BAJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHag noarpynmna (A-rpynmna)y U «modoyHas
noarpynmna (b-rpynma)», maneie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIU(DUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOMYYCHUI0O W COOMPaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 1 ) bu6mmoreka [IOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g 1 | bubnmnorexka HOK

' Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 1 ) | bubmuorexa [JOK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumniyeckux 3j1eMeHToB /I. . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
L1 [ToBTOpEeHue U yriayoieHue 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 1 | bubmuoreka [IOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL &P https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 1 1
FIEMEHTOD FPyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' ) PYTIIEL poA https:/m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cedsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LIOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTuEe 0 METOAAX O3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | 1 bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmiorexa LOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bubmuoreka [JOK
6 A 1
TOMBI H MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u crnoXHBIE BELIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nommorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
HIMITH A opuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB

1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c

12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350¢c

13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230

14 AJIMUHHUCTpPATUBHASI KOHTPOJIbHAs bubnuorexa [JOK
pabora https://m.edsoo.ru/ff0d37fa
dusznyuecKkrue 1 XUMUUECKHUE SIBJICHUSI.

15 Xumuueckas peakuus [Ipusnaku n bubnnorexa [HJOK
YCJIOBHUSI IPOTEKAHUS XUMHUYECKUX https://m.edsoo.ru/ff0d3al6
peaxkuui

16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl

17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmmorexa LOK

m . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuMuuecknx peakimii
18 (coe I/IH(I;HI/DI a3JI0KEHUS ’ bubnmorexa LIOK
A P . https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O6o0meHue u bubmmoreia LIOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allis 3HAaHUI
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK

«BGHIGCTBa U XUMHUYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6mmoreka [IOK

21 .K —
BO3AyXa. BHCTIOPOA ™= SIHEMEHT H https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
POAG Ipeaitt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTydeHUs KHCIIOpOoia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit a3 ekt xumuaeckoit
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro bubmmorexa [TOK
P R, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenue u cobrpanue KUCIOpoia bubmmorexa [TOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — sneMeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 AJIMUHUCTpPaTUBHAsI KOHTPOJIbHAS bubnuoreka [IOK




paborta

ModsipHblii 00bEM ra30B. 3aKOH

https://m.edsoo.ru/ff0d4f42
bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmorexa HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA HMIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa OK
yp . peaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubnuorexa [JOK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbleHHbie
37 W HEHACHI peHHI)IE, acTBOpBI. MaccoBas bubmorexa HOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 4 o teme
18 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Oxcupsl: cocTaB, KiacCupUKaLKS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d6342
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
40 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
41 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [IOK
45 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/ff0dfee2
CBOMCTBA
[IpakTuueckas pabora Ne 5. Pemenue
46 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9474
COCTUHEHUN)
A7 I'enernueckas cBsi3b MEKy KllacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9b7c
43 I'eneTnyeckas CBsI3b MEXIy Ki1accaMmu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9as50
KontponbHast pabota Ne3 o reme
49 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9cb2
COEIMHEHUI
bu6mmoreka [JOK
50 O06o01ieHne TeM.
B https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
57 AJIMAHHUCTpPaTUBHASI KOHTPOJIbHAS bubnnoreka [JOK
pabora https://m.edsoo.ru/00ada52c
53 [Tepuoanueckuii 3aKoH U bu6mmoreka [JOK

HepnozaneCKaﬂ CHUCTEMA XUMHYCCKHUX

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




anemenToB JI. 1. MenaeneeBa
IIepuonsl, rpymnimsl, HOATPYIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
55 aToMOB 3J51eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adabbc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BuTUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenaeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB
58 XUMHUYECKHUX DJIEMEHTOB/ bubmorexa HOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
bubmuorexa [JOK
59 HMonHas xumMuieckas CBA3b 1
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CteneHb OKUCICHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTEITFHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

peaKkIuy .

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

64 OKuCIUTENU U BOCCTAHOBUTEIH 1
https://m.edsoo.ru/00adb076
65 HroroBas KOHTpOJIbHAS pabOTa MO TeMe | bubnunoreka [JOK
«CtpoeHue aroma. XUMUYECKast CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6001eHne 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
Menneneera

bu6mmoreka [IOK
2 CraproBas KOHTpOJIbHAs paboTa 1 1
P R P https://m.edso0.ru/00adb6b6
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX HJIEMEHTOB
3 IEPBBIX TPEX IIEPUOIOB 1 bubmmorera [TOK
P P P https://m.edsoo.ru/00adb7e2
Knaccudukaius u HoOMeHKIaTypa
HEOPraHWYECKUX BEILECTB

4 Buabpl XuMUYECKOU CBA3U U TUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Knaccudukamnms xumuaeckux
peakIuii Mo pa3IuYHBIM NMPU3HAKAM

. bubnmoreka [JOK
5 [ToHsiITHE O CKOPOCTH XUMHYECKOM 1
https://m.edsoo.ru/00adbacb
peakuuu. [IoHATHE O TOMOTEHHBIX U
TeTEPOTeHHBIX PEAKIIUSX.
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

6 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMHYECKOW PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adbcb0
XUMHUYECKOTO PAaBHOBECHSI

7 Teopus dIEKTPONIUTUIECKOU 1 bubnuoreka [IOK




muccouuanuu. CUibHbIE U cialble
ANEKTPOIUTHI. XUMHUYECKHUE CBOMCTBA
COJIEH U OCHOBAHUU B CBETE
npecTaBiIeHUu 00
AIEKTPOIUTUYECKON JUCCOLIMALIIHI

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

Teopust 37EKTPOTUTUYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble

8 AJICKTPOJIMTEL. XUMHUYECKHUE CBOMCTBA bubnnorexa LIOK
p ' . https://m.edsoo.ru/00adc28c
KHCJIOT B CBETE IPEICTABICHHI 00
AIEKTPOIUTUUECKON JUCCOLMAIIII
9 Honusie ypaBHEHNS peaknil Bubmorexa ITOK
yp peakl https://m.edsoo.ru/00adcade
10 Hounrie ypaBHEHUS peakIuil bubmmorexa LHOK
yp peakl https://m.edsoo.ru/00adcd68
[IpakTuueckas padbora Ne 1.
11 «Perrenne DKkCriepuMEHTAIILHBIX bubmorexa [IOK
P hitps://m.edsoo.ru/00add448
3a1a4uy
12 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00add5d8
13 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00add8b2
14 AJMUHUCTpAaTUBHAs KOHTPOJIbHAS bubnnorexka [JOK
pabora https://m.edsoo.ru/00add9d4
15 IMTonsgarue o ruaponnse coiaei bubmorexa LIOK
AP hitps://m.edsoo.ru/00addd12
bu6mmorexa [IOK
16 O6o0611IEHNE TE
HHICHHE TEM https://m.edsoo.ru/00addbfa
bu6 OK
17 KonTtponsHast padora Nel o teme nomoreka 11

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




«DNEKTPOINTUYECKAS IUCCOLUALIMSL.
XVMHYECKUE PEAKIIMU B PACTBOPaX»

OO61as xapakTepuCTHKa raJIOreHOB.

bubmuorexa [JOK

18 XHUMHUYECKUE CBOMCTBA HA IPUMEPE
PHMEP https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOMCTBA, ITOJIy4YEHUE bubmmorexa LIOK
> HOIYH ’ https://m.edsoo.ru/00ade 104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o teme
20 «[lonmydyenne CoITHON KUCTOTHI bubmmorexa [TOK
yi N . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
” OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
3 Haxoxnenue cepsl U €€ coeTMHEHUI bubnuotexa [JOK
B IIpupoie. XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOeHHUE, bubnmoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
bu3HYeCcCKre U XUMUYECKUE CBOMCTBA,
25 pUMEHEHNE bubmuoreka [IOK

XUMUYECKUE PEAKIIUH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJTYYEHHS] CEPHOM KUCIIOTBHI.

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




XUMHYECKOe 3arpsi3HeHue
OKpYKaroIleH cpelibl COEIUHEHUSIMU
cepbl

OO61mas xapakTepuCTHKA 3JIEMEHTOB
VA-rpynisl. A30T, pacipocTpaHeHue
B IIpupojie, Gpu3nyYecKue u

N bu6mmoreka [IOK
26 XUMHYECKHE CBOUCTBA
https://m.edsoo.ru/00adec8a
AMMHaK, ero Gpu3nvecKue u
XUMUYECKHUE CBOWCTBA, MOTyYEHUE U
MIPUMEHEHUE
[TpakTiueckas paborta Ne 3 o reme
27 «ITonyuyenne aMMuaka, U3ydeHUe €ro bubmnorexa LIOK
. ya » M3V https://m.edsoo.ru/00adec8a
CBOWCTB»
)3 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 Brruncnenue MaccoBoil oM BBIXOJ1a bu6mmoreka [IOK
[IPOAYKTA PeaKU https://m.edsoo.ru/00adf004
30 AJMUHUCTpAaTUBHAS KOHTPOJIbHAS bubnuoreka [IOK
paborta https://m.edsoo.ru/00adf180
31 CoJ a30THOH KHCIIOTEI bubmnorexa LIOK
) https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX
32 00peHnii. XuMHA4YECKOE bubnnorexa LIOK
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUAMH a30Ta
Dochop. Oxcun dhochopa (V) u
dop docgopa (V) bubmuorexa [JOK
33 docdopnas kucnora, pusndeckue u

XUMHUYCCKUC CBOﬁCTBa, IMMOJIYYCHHUE

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




Hcnonb3oBanue pocdaros B
KaueCTBE MHHEPAIBbHBIX yI00pEHUH.

bu6mmoreka [IOK

34 3arpsi3HEHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacupocTpaHeHuUE B
35 an/IpI())/:[e, ng/II:IeCKII)/Ie Y XMMHYECKUE bubmorexa HOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupel yriaepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka [IOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
CBs3aHHBIE ¢ OKcuaoM yriaepoaa (IV)
37 YronbHas KUCI0Ta ¥ €€ Cou bubmorexa LHOK
https://m.edso0.ru/00ac006¢
[TpakTiueckas paborta Ne 4 o reme
38 "ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KaK O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIIepoaa
. bubnuotexa [JOK
40 Kpemmii 1 ero coeaperHs https://m.edsoo.ru/00ae080a
[Tpaktuueckas pabota Ne 5. Pemenne
A1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubmuorexa [JOK
«BaxHenme HeMeTaJllbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»
OO0mas XxapakTepucTUKa XUMHIECKIX
42 3JIEMEHTOB — METAJUIOB. bubmmorexa [TOK

Mertannuueckas cBSI3b U

https://m.edsoo.ru/00ae0el8




METAJIIINYECKast KpUCTaJNInYeCcKast
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB

XUMHWYECKHUE CBOMCTBA METAILJIIOB.

bu6mmoreka [IOK

43 DIEKTPOXUMHUUECKHH P
p . P https://m.edsoo.ru/00ae103e
HanpsHKEHUH METAILIIOB
KonTtponbnas padora Ne2 o reme
44 «BaxkHelne HeMeTaIbl U UX bubmmorera [TOK
https://m.edsoo.ru/00ael 156
COEIMHEHU»
OO6mme crocoObl MoTydeHHs
MeraioB. CriaBel. Beruncienns mo
45 aBHEHUSIM XUMUYECKUX PEaKIUI bubmmorexa LHOK
yp p ’ https://m.edsoo.ru/00ael156
€CJIM OJMH U3 PEareHTOB COJICPIKUT
MIpUMECH
46 ITonsTHE O KOPPO3UU METAIIIOB bubmmorera [TOK
PP https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 €JIOUHBIE METaJIbI
m https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ TUAPOKCU/IBI HATPUS U bubnuorexa [JOK
Kaus https://m.edsoo.ru/00ae14b2
[llenouno3eMeNbHBIC METAJIIBI —
. . bubnuorexa [JOK
49 KaJbIUHA 1 MarHuu
. https://m.edsoo.ru/00ael5¢e8
Baxueinme coenMHEHNS KaJIbIUI
50 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpPaHEHUA https://m.edsoo.ru/00aelSe8
[IpakTuueckas padora Ne 6 o reme
S N bu6mmoreka [IOK
51 JKEcTKOCThL BOJBI U METOMEI €€

ycTpaHeHus"

https://m.edsoo.ru/00ael15e8




bu6mmoreka [IOK

52 O606uieHne Tem
https://m.edsoo.ru/00ae1886
53 AJIMUHUCTpAaTHBHAS KOHTPOJIbHAS bubnunoreka [JOK
paboTta https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK
>4 AJOMHHHH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
53 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ae35e6
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka [JOK
«BaxHenmme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKlUid, €M OJUH U3
60 peareHToB J1aH B U30BITKE UITU bubmuoreka [JOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peakiuu
KonTtponbHast padora Ne3 o reme
. bubmuorexa [JOK
61 «BaxHenmme MeTaJliIbl U UX

COCOAUHECHU

https://m.edsoo.ru/00ael1750




& BemecTBa u matepuaisl B | bu6mmoreka [IOK
IOBCEIHEBHOU XKU3HU YeI0BEKa https://m.edsoo.ru/00ael1750

63 XHUMHUYECKOE 3arps3HEHUE | bubnmoreka [JOK
OKpYKarollei cpebl https://m.edsoo.ru/00ae3f50

64 Ponp xumuu B peniennu | bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270

65 Posb xumuu B pernieHun | bubnnoreka [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270

66 HroroBast KoHTpoIbHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O6o01IeHNE U | bubnnorexa [HOK
cHUCTEMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c

68 Peseprublit ypok. O6o0IeHNE U | bubnnorexa [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1IJIS1 YUUTEJIA
Beenure

1. 'abpuensu O. C., Bockoborinukona H. I1., Smrykosa A. B. HactonpHas
KHUra yuurens. Xumus. 8-9 ki.: Metonuueckoe nocodue. - M.: IIpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8-9 ki. K yueonuky O. C. 'abpuensna «Xumus. §8-9
kiaccel». M.: llpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumus». 8 -9 knaccwl/ O. C. IN'abpuensa. — M. : lIpoda, 2021. — 109.

4. Xumus : TexHoiornyeckue kaptol K yueOHuky O. C. ['abpuensina «Xumusi.
8-9 knacce» : Mmetonuueckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2020
5. Xumus. 8-9 ki1.: KoHTpoabHBIE U TPpOBEpOUYHbIe paboThl K yueOHuKky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa

u ap. - M.: [lpoda, 2022. nanubie



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» 1 calT IJ1s yuuTess «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnekuust LIOP: [IpeametHast KomieKus
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4YHbIE
sKcriepuMeHThl: xumus. Komeknus Poccuiickoro o0mieo0pa3oBaTeabHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Becepoccuiickas onuMIuaa mKoJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranunyeckasi XuMus: dJICKTPOHHBIA YUCOHUK IS
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEIXK: XUMUS
http://www.chemistry.ru

JlucTaHIMOHHAS OJTUMITHAA]IA TI0O XUMUHU: TEJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNnbHbIN NPOEKT
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