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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO O0OIIEro o0Opa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepaibHOM paboueit MporpaMMbl BOCTIMTAHUS
U C Y4€TOM KOHIEMIMK TMpenojiaBaHusl y4yeOHOro mpeaMera «XUMHS» B
obOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMerTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpefeieHue ero IO KilaccaM M CTPYKTYpUpOBaHHUE IO
pazienaM M TEeMaM MPOrpaMMbl MO XHMHUHU, OMNPEIENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYETOM  MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4alolUXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peann3anuyd TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBAHUM K
pe3ynbTaTamM 00y4YeHUsi XMMUU Ha YPOBHE LieJiel U3y4ueHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON MAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4e0HOr0 Co/IepKaHUsI.

3HaHWE XWMHUH CIYXUT OCHOBOW it (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyarouierocs, €ro npejacTaBICHUN O MaTEpPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (opMUpPYyEMble XUMHEH MpPEICTaBICHUs] O B3aMMOIPEBPAIICHUSIX
DHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:



CIIOCOOCTBYET  peaju3alud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW yueOHOU  JesTeIhbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOMN JESTENbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCS.

JlanHble HampaBiieHUss B OOYYEHHM XUMHMH OOECNEeYMBAIOTCS CHelu(pUKOn
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKU XMMUU Ha OMPEAEIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIETro 00pa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUW XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOTrpaMMbl MO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTro mnojxoja Kk e€ uzyueHuro. Cojep:KaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUNA O XUMUYECKOU
peakuuu. OO0e AT CUCTEMbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBLHOTIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuomnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YU4CHHUA O CTPOCHHUH aTOMa U XUMHYECKOMN CBA3H,



— TOpelacTaBieHUd 00 BIEKTPOJUTHYECKOM JHCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnduecknue 3HAHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHAS (QYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHUS U BO3MOKHOCTEW MPAKTUYECKOTO MMPUMEHEHUS U MOJIYUEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAyYHOW KapTUHBI MHpA B JIOTHKE
€€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOaM
MO3HAHUS B Hayke. V3yueHne XMMUU NMPOUCXOAUT C MPUBICUYCHHEM 3HAHUU W3
paHee M3YYEHHBIX yueOHBIX MpeaMeToB: «Okpyxawmuid mupy», «buonorus. 5-7
KJIacchD U «Pu3nkKa. 7 Kiacey.

[Ipn wu3yyeHHH XUMHUHM M[POUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOM
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHBI. 3a7a4a
y4eOHOro MpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB M TEOPETUIECCKUX MMOJIOKESHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKd, B TMPUOOIIEHUH K
HAay4YHbIM METOJAaM MO3HAHUS MPU U3YYEHUHU BELIECTB U XMMUYECKUX PEAKUUM, B
(GbOopMUPOBAHUY U PA3BUTUH MTO3HABATEIbHBIX YMEHHUH 1 UX MPUMEHEHUH B yu4eOHO-
MO03HABATEJIbHON M y4eOHO-UCCIIEeI0BATEIbCKON EATeTbHOCTH, OCBOCHUU MPABUII
0e30macHOro OOpaIIeHUs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HM.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUsSI BaAXKHOE
3HaYeHHE MPUOOPENN TaKUE LI, KaK:

— (dopmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHATHIO DPEIICHUMH,

CIIOCOOHOM AJJalITUPOBATHCA K 6BICTpO MCHAIOIHUMCSA YCIIOBUAM JKU3HH;



— HampaBJIEHHOCTb OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MpUOOILEeHHE
o0OydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KAaIOIIEeT0 MHPA, WCIOJIB3ys 3HAHWUS W OIBIT, MOJTYYEHHBIE TPU HU3YyUYECHUU
XUMUH, IPUMEHSTh UX MPU PEIIEHUH TPOOJIEM B MOBCEIHEBHOW KU3HU U TPYAOBOU
NEeSATeTLHOCTH,

— ¢opmupoBaHue y OOydYalOMIMXCS TyMAaHUCTUYECKUX OTHOUICHHH,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM I BBIPAOOTKH SKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM MESITEIBHOCTH B IENSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUsI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS M HANPaBICHHOCTH AABHEUIIIETO
00yueHus.

Oo011ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YUECHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8§ kiacce — 68 gacoB (2 daca B

HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. IloHsATHE O MeTOomax MO3HAHMS B XMUMHH. UMCTBIEC BEIIeCTBA U CMECH.
CriocoObI pa3feieHust CMECei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U C0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas hopmyia. BaaeHTHOCT, aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHasg macca. MaccoBast 1011 XUMHYECKOT0 3JIEMEHTA B COCIMHEHUH.

KosmmuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCIMHCHUU.

DuU3NYECKNe U XUMUYECKHUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEaKIi (COeIMHEHMs, Pa3JIOKEHUS, 3aMeIlIeHUsI, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, MpaBujaMu padOTHl B JTA0OpATOpPUHN U
npuéMaMu oOpalleHus ¢ JIabopaTOpHBIM 000PYyI0BaHUEM, U3YYCHUE U OIHCAHUE
(bu3MYeCKuX CBOWCTB OO0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE W KOHJEHCAlMs BOJbI) M XMMHUYECKHX (FOpPEHHE CBEUU, MPOKAIMBAHUE
METHOW MPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCJIOTOMN) SIBICHUM, HAOIIOICHHUE U
ONMCaHWE NPHU3HAKOB MPOTEKAHWS XMUMHYECKMX Ppeakiui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA

menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkee3a ¢ pactBopom conu meau (II),



U3y4YeHUE CIOCOOOB PA3JENCHHS CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BEITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoBEACHNE OYUCTKH TTOBAPEHHON
coiid, HaOJIOJEHWE U  ONHUCAHHME  pPe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT U MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpOAE, (PU3MYECKHE U XUMUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucimopoma. CmocoOb!
MOJIy4eHHUsST KHUCIopoJa B JjabopaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TennoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anement u nmpoctoe BemectBo. Haxoxaenne Bonopoaa B npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI NoSTyueHust. Kucinorsl
Y COJIN.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHaACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHHre OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranudeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOHy‘{CHI/IC OKCHIOB.



OcHoBanus. Kmaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwnoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eHeTHUeCcKas CBSA3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KaU4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (rmoxapa), 03HaKoMJIeHHE ¢ 00pa3aMy OKCHJIOB U OTIMCAHUE
UX CBONMCTB, IMOJIyu€HHE, COOHMpaHue, pacro3HaBaHHE W H3yUYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieicTsue Bogopoaa ¢ okcuaoM meau (1) (BozamoxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAoB), HAOIIOA€HHE 00PA3I[OB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH PAcTBOPEHHUsS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJbl C METa/llaMH (HATpUEM U
KaJbliieM) (BO3MOXXHO MCIOJIb30BAaHUE BHJAEOMATEPUAJIOB), HCCIEIOBAHUE
00pa3oB HEOPraHUYECKHUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHUE N3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U LIETOYEH, H3YUEHHE B3AUMOJACUCTBUS
okcuga menu (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT ¢ METAJJIaMH, peaklui
HEUTpaNU3aluy, IMOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO
MeTaJljla IpYyTrUM U3 pacTBOpPA COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME

«BaxHenune KIaccbl HEOPraHUYECKUX COCITUHEHUI.



Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
aiemMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KiIACCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX DJIEMEHTOB /1.
U. Menneneea. KopoTkonepuoanas u qiuuHHONIEproaHas popmer [leprnonnueckoit
cucrembl xummueckux snemeHtoB JI. M. Menneneesa. Ilepuoasl u rpynmsl.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckoun cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 IPyNIaM U EPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W npaktuku. [[. V. MenneneeB — y4€HbIM U
IrpakIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IUAPOKCUAA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN

(ropeHue, peakiu pazioKeHUsl, COSTUHEHU).



Mesicnpeomemmnuwle céa3u

Peanu3zanuss mMeXnpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (akT, rumoresa, Teopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3snka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUN 3apsll, BEIIECTBO, TEIO, O0BEM,
arperaTHOe COCTOSIHUE BEIIeCTBa, Ta3, (U3NUYECKHWE BEJIMYMUHBI, E€IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATbIUA U X COEAUHEHUN
B COOTBETCTBUU C IIOJIOXKEHHEM »JJEMEHTOB B llepuoauueckoir cucrteMe H
CTPOCHHUEM KX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHbIM KJlacCaM HEOPTraHUYECKUX

CO@HHH@HHﬁ, TCHCTHUYCCKAA CBA3b HCOPTaHNYCCKNX BCIICCTB.



Knaccudukanus XuMHUeCKUX peakiiil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTENEHEH OKHCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopoctn xummueckon peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX U TeTePOTr€HHBIX
peakumsx. Ilonsatue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. DakTopsl,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW PEAKUMH M IOJIOKEHUE XHWMHYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE  pEaKLUUU,  JAJIEKTPOHHBIM  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHM. CocraBneHue  ypaBHEHUI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl €  HCIIOIB30BAaHHEM  METOJA
3JIEKTPOHHOI'O OalaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHnbl, aHnMoOHBl. MeXaHW3M OUCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJIAMHU
xuMHu4ueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuyy moHHOTO OOMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPE/ICTABICHHI 00 NIEKTPOTUTHUECKON TUCCOIHALINH.
KauecTBeHHbIe peakunuy Ha MOHBIL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKI[UU OT
BO3JCICTBUS  pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAaHUE  DIIEKTPONPOBOJHOCTH
PacTBOPOB BELIECTB, IpOLECca AUCCOLUALIMHN KUCIIOT, LIEJI04YeN U coiell (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MATEPHUAIOB), IMPOBEJCHHE OIBITOB, HILIIOCTPUPYIOIIHX

NpPU3HAKM TPOTEKAHMsS peakuuid HUOHHOro oOMeHa (oOpa3oBaHHME OcCaIKa,



BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKUUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHUs), pacClHO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  I[OMOILBIO
KA4EeCTBEHHBIX PEAKLIMM Ha MOHBI, PEHICHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX COeAMHEHUSA

OOmas xapakTepucThka TrajJoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBOMCTBA MPOCTHIX
BELIECTB — rAJIOT€HOB. XMMHUYECKHE CBOWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBre
C MeTaJulaMH, HEMeTaUlaMH, IieraodaMu). XjaopoBoaopon. ComsHasg KUCIOTa,
XAMHUYECKHME CBOMCTBA, IMOJy4YeHHE, NOpuMeHeHue. JleidcrBue xmopa U
XJIOPOBOZOPOAA Ha OpraHU3M 4eJIoBeKa. BaxkHeHIMe XJIOpUIbl U UX HAX0XKICHHE B
IIPUPOJIE.

OOmast xapakTepuctika 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHUu okuciaeHus. CTpoeHne u (uU3NYECKUue CBOMCTBA
MPOCTBIX BELIECTB — KMCIOPOJa U CEPbl. AJJIOTPONHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpO, CTpOeHuE, (PU3NUECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucn0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENSA
KJjlacca KHUCIOT M cnenuduyeckue). XMMHUUECKHE pPEaKlMU, JieXkKallue B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOJy4eHUs CepHOM KuciotThl. llpuMenenue cepHOi
kucaoTbl. COJM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(daT-HoH.
Haxoxnenue ceppl m €€ COEAMHEHHWH B MNPUPOAE. XHUMHUYECKOE 3arps3HCHHE
OKpY’KalOIlIed Cpeabl COEIMHEHHUSIMHU Cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALLECHUS.

OOmast xapakrtepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbBIE CTEIEHU OKHUCIICHHs. A30T, paclpOCTPAHEHHUE B IPUPOJE,
¢uznueckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpuposae. AMMUax, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OMyyeHue U npuMenenne. Conu aMMOHus,

nx (1)I/IBI/I‘ICCKI/IC N XUMHYCCKHC CBOﬁCTBa, ITPUMCHCHUC. KauecTtBenHas peaKuus Ha



MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MojyuyeHue, (Pu3nueckue M XUMHUYECKHE
CBOHMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHElUupUYECKHe).
Hcnonb3oBaHue HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
momudukanun docdopa, uznueckue U xumuueckue cBorctea. Okcup docdopa
(V) u dochopnas kucinora, GU3NIECKNE W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/, aJUIOTPOITHBIE MOAU(PUKALINH,
pacnpocTpaHeHue B npupoje, Gu3nueckue U XUMUYECKUe CBOMCTBA. AAcopOius.
KpyroBopor yraepoma B mnpupone. Okcuabl yriepoja, uX (u3HUecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJYyYE€HUE U
npUMEHEHUe. DKOJIOrHYecKrue NpoOsieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQeKxT. YroiapHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XHUMHUYECKHE CBOWCTBA, MOJyYEHHUE U
npumenenue. KauecTBennas peakuuss Ha KapOoHaT-uoHbL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJiib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: KHUpax, ONKax, yrieBojgax — U ux
poid B KM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHeHue. CoeMHeHUs KpeMHUS B nipupoe. O01me npeacTaBieHus 00 OKCHIE
kpemuus (IV) u xpemuueBoit kucnore. CHIMKATHI, UX WCIIONB30BAaHUE B OBITY, B

IIPOMBIIIJICHHOCTH. Baxneime CTPOUTCIILHBIC MaTCpHaJibl. KEpaMHKa, CTCKIIO,



IIeMeHT, OeToH, kene300eToH. [IpoOmeMbr 0€30macHOTO  WCMOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPHUAJIOB B IIOBCEAHCBHON KHU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4eHHE 00pa3I0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NIPOBEJICHNE KAa4eCTBEHHBIX PEAKIM Ha XJIOPUI-HOHBI U HAOIIOEHIE MPU3HAKOB
UX TPOTEKAHWsI, OMBITHI, OTpaXKaronre (QU3NIECKUE M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB W WX COCJAMHEHHWH (BO3MOXXHO HWCIOJIL30BAHUE BUICOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3IamMu XJIOPUIO0B (TaJIOTeHHIOB), O3HAKOMIICHHUE C 00pa3aMu
ceppl W €€ COeOUHEHUSIMH (BO3MOXHO WCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJIOICHUE TIpoliecca OOYTIMBAHUS caxapa Mo/ IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOU KUCIIOTHI, U3y4YeHNE XUMUUYECKUX CBONCTB pa30aBIEHHON CEPHON KUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKINU Ha CyJIb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA €€
NPOTEKaHHUs, O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMH a3ota, (ocdopa U uX
coeuHEeHUI (BO3MOXKHO HCIIOIH30BaHKUE BUEOMATEPHAIIOB), 00pa3iiaMu a30THBIX
1 ($ochopHBIX YyIoOpeHUH, TOyYeHHE, COOMpaHNe, PACIlO3HABAHUE W HM3yUYCHHE
CBOICTB amMMHaKa, NpPOBEJCHHE KAYECTBCHHBIX pEaklWid Ha HWOH aMMOHHUSA H
dochar-noH W W3yuyeHHWE TPHU3HAKOB MX MPOTECKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOW KHCIOTBI C MeIbI0 (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHANIOB), H3YYCHHE MOJeNeld KPUCTAIMYECKHX PEIIETOK aiMasa,
rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aaCcOpOIMU PACTBOPEHHBIX
BEIICCTB AKTHBUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTas3a, IOIYYCHHE,
cobupanue, pacro3HaBaHUE W M3YyUYCHUE CBOWCTB YTJIIEKHCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U CHIMKAT-WOHBI U M3y4eHUE MPU3HAKOB MX
NPOTEKaHUs, O3HAKOMJICHWE C TPOAYKIMEH CHIUKATHOW MPOMBIIUICHHOCTH,
pellleHre 3KCIEPUMEHTAIBHBIX 3a/Jad 10 TeMe «BakHelmme HeMeTauibl U UX
COCTUHEHUS.

MeTayuibl M MX COeTMHEHUS

OO0mast xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH

ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3neMeHToB [[. U.



MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamioB. Mertamindeckas CBsI3b U
METAJUIMYEeCKas:  KpUCTa/UIMuecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUN MeTaioB. u3nueckne U XMMHYECKHE CBOMCTBAa MeTayioB. OO01ue
CIOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJIEHUE B IPHUPOJE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe Hatpus U Kanusi). OKcuabl u
TUJIPOKCUABI HATpus W Kanud. lIpuMeHeHne 1mEenoYHbIX METAUIOB M HUX
COEIMHEHUMN.

[[lemoyHO3eMENBHBIE METAJIBI MarHuii W KajblUW: IIOJOXKEHUE B
[Tepuoanueckon cucreMe Xxumruueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJiIeHUE B npupoae. Pu3ndyeckue 1 XMMUUYECKUE CBOMCTBA MarHus U
KaJblusl. BaxkHeiiire coeJuHeHns! KanbIus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoinyeckoi cucteMe XMMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA aFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AIIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUuMHUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpOe€HHE aroMma, HaxXOXKIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, TuaApoKkcuabl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0paslaMd METaUIOB M CIUIaBOB, HUX (PU3HYECKUMHU
CBOWMCTBAMU, HW3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA

KaJlblIuA W HATpuAa C BO,Z[Oﬁ (BOBMO}KHO HCITIOJIb30BAHHUEC BI/I,Z[COMaTCpI/IaJIOB),



UCCJIEIOBAHUE CBOWCTB XECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAHHE  BHUAEOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHbBIX PEAKIIMI HA MOHBI: MAaTHUS, KaJIbIUs, ATFOMUHUS, IMHKa, xkene3a (1)
u sxeneza (IIl), megu (II), HabmrogeHne W omMcaHWE MPOIIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kajdblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB I'MAPOKCHIA ATTFOMUHUS U
TUAPOKCHJIA [IMHKA, PEHIEHUE SKCIIEPUMEHTANBHBIX 3aJa4 1o TeMe «Baxueiiine
METaJUIbl U KX COCAUHEHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHLIeHTpalus BeuecTs, aanee — [1/IK). Ponb xuMun B pemeHun 3KoJI0ruuecKux
npobiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue o0paslioB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanu3zanuss mMexXnpeaMETHBIX CBSI3€M MpU HM3y4YeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbId (pakT, rumoTesa, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, MEPUOAUYHOCTb, HAOIIOEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJeNb, SBJIEHHE, MAPHUKOBBIN
s PekT, TEXHOIOTUS, MaTEPHUAIIBI.

®dusznka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,

PadIOAKTHBHOCTD, MOJICKYIIA, C-)JICKTpI/I‘{CCKI/Iﬁ 3apian, IMPOBOAHHUKH,



NOJYIIPOBOTHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEILECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITHUECKAsT
pemérka, CIuiaBbl, (pU3MYEecKrue BEIMYHMHBI, SMHUIBI M3MEPEHUS, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTAHETHI, 3BE3/161, CoMHIIE.
buonorusi: QoTocuHTe3, ABIXaHHWE, OMOcdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yI00peHHsI, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATESIILHBIC BEIICCTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE

HCKOIIaC€MbIC, TOIIJIMBO, BOJAHBIC PECYPCEHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCITUTATEIBHOM JEATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMM TOBEACHHS U CIOCOOCTBYIOT MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATHM3AIIAN 00YJIarOIITIXCSI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4arOIIMXCA
PYKOBOJICTBOBAThCS CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUH U
paclIMpeHue OnbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMSL:

LEHHOCTHOTO OTHOUIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TTOHUMAaHHS 3HAUYEHUSI XMMHYECKONM HAyKUM B JKHU3HU
COBPEMEHHOr0 00I1eCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HHQOpManuenr o
MEPEIOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
TI0JIC3HOM, Y4EOHOUCCIIE0BATEIBCKOM, TBOPUYECKON U IPYTUX BUIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONM COBMECTHOM [EATEIbHOCTH MPHU BBINOJHEHUU
y4eOHBbIX, IMO3HABATENbHBIX 3a]a4, BBIMOJIHEHUU XHUMHYECKUX DKCIEPUMEHTOB,
CO37]aHUH YIEOHBIX IPOEKTOB, CTPEMJICHUS K B3AMMOTIOHUMAHHIO U B3aHMOITOMOTIIN
B MPOIECCE ATOM yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
U TMOCTYIKU CBOMX TOBApUIEH C MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C

yY4ETOM OCO3HAHUSA MOCIEACTBUM NOCTYIIKOB;



3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY IS TIOHUMAaHUSI CYIIHOCTA HAy4YHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOIHON CPENOH, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBbIE M OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SBJICHUMH,
MO03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, IMPOEKTHOM W HUCCIEA0BATENbCKOU
NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICEHHOCTH W YPOBHSA OOYy4YEHUS B
JaJIbHEMIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOMIOJICHUs] TMpaBui 0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHUE K TPYAY U pe3ybTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YKCIIE HA OCHOBE
OPUMEHEHUsT  NPEeIMETHbIX 3HAaHUW 1O  XUMHH, OCO3HAaHHBIA  BBIOOP
WHUBUYAIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JTMUYHOCTHBIX

MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



yCHENTHON TPO(HECCHOHATLHON JeATETFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCHOHATBLHOM CpeIe;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIeCO00pa3HOE OTHOMICHHUE K MTPUPO/IE KaK UICTOUYHUKY KHU3HU
Ha 3emJe, OCHOBE €€ CyUIECTBOBAHMS, MOHMMAHUE IIEHHOCTH 3J0pOBOT0 H
Oe3omacHoro oOpasza JKM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYEeCKOMY ¥ TICHXHYECKOMY 370pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBuJ1 0€30MMacHOTO MOBEICHUS ITPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOWIMX 3J0POBBIO U KU3HHU JIFOJECH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YUYECHUU XUMHUH, IS
pelieHus 3aAa4, CBA3aHHBIX C OKPYKaIOIIEH TPUPOAHON CpEeaO, 151 TTOBBILLICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEJIHLHOM,
KOMMYHHKATUBHOW U COUMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpegMETHBIX pPE3YyJAbTATOB BBIACHSAIOT 3HAYAMBIE IS
dbopMUpOBaHUSI MUPOBO33PEHHUS OOIIIEHAayYHBIC MOHITHS (3aKOH, TEOPHS, TPUHITHII,
runoTesa, (Qakr, CcucTeMa, IMPOIEeCcC, OHKCIHEPUMEHT U Jpyroe.), KOTOpbIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaxXx W IMO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEeIAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEITEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOCHUU

3HAHUU: PACKpPLIBATb CMBICII XHUMHUUYCCKUX TIOHSITUI (BLII[CJI}ITB X XapaKTCPHLBIC



NpU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH HOHSTHUSMH), HCIOJIB30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUI, BRIOUPATh OCHOBAHUS U
KPUTEPUH M KJIacCHU(PUKAMKM XUMHUYECKUX BEIIECTB U XUMHUYECKUX pPEeaKlui,
yCTaHaBIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3M MEXKAY OOBEKTaMH H3Y4YECHHUS,
CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYKTHUBHbBIE, N€AYKTUBHBIC, IO aHAJOTHH),
JIeNIaTh BHIBOJIBI U 3aKJIFOUEHUS;

YMEHHE TPUMEHATh B TMPOLIECCe IMO3HAHUS TOHATHS (IpEeIMETHbIE W
MeTarpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCTIONIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUU MOJIEJIbHbIE MPEACTABICHUS —
XUMHYECKHI 3HAK (CHMBOJ DJJIEMEHTa), XUMHUYecKas QopMmyja M ypaBHEHHE
XUMUYECKON peakluu — Mpu PelIeHnH y4eOHO-IT03HABAaTEIbHBIX 337a4, C Y4ETOM
3THX MOJEJBHBIX IMPEACTABICHUIN BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUYECKUX PEaKLui,
BBISIBIISAITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHbIE CBS3M U
IPOTUBOPEUHS B H3yYaEMBIX MPOIECCax U SIBICHUAX.

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJb30BaTh MOCTABICHHBIE BOIMPOCH B KAuyeCTBE HHCTPyMEHTa
MIO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIs (HOPMUPOBAHUSI TUIIOTE3BI IO IPOBEPKE
NPaBUIBHOCTH BBICKa3bIBAEMBIX CYKJICHHIA;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPraHU3AlMU U IPOBEACHUIO
YUYEHHUYECKUX OSKCIIEPHUMEHTOB, YyMEHHME HaOmoJaTh 3a XOIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHMS, COCTABISATh OTUET
0 IpojeNaHHoi paboTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpaTh, AaHAIM3HPOBATh M HWHTEPIPETHPOBATH HH(POPMALIUIO
pa3IMYHbIX BUJOB U (OPM MPEACTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB

(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC



nocoOusi, pecypcbl MHTEepHETa), KPUTHUYECKH OIICHWBATH IMPOTUBOPEUYMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIHio;

YMEHHE MPUMEHATh Pa3lIUYHbIE METOJBI MW 3alpOChl MPU MOHWCKE M OTOOpE
UHPOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOTUMBIX ISl BBITOIHEHHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a/a4 OMpPeneIEHHOTO THITA, TPUOOPETCHHE OIBITA B
o0JacT  HWCHOJB30BaHUs WHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBIIAJICHUE KYJIbTYPOW aKTUBHOTO UCTIOJIH30BAHUS PA3IUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO OpMY TpeCTaBICHUS HHPOPMAITUU U
WITIOCTPUPOBATh pEIIaeMble 3aJa4d HECJIOXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAIM3MPOBaTh B Ipolecce Yy4eOHOH W
UCCIIEIOBATENILCKOM JeSITETLHOCTH WH(OPMAIMIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIIOPTa HAa COCTOSHUE OKPYKAIOMIEH MPUPOTHON
CpPE/IBl.

KoMMyHUKATHBHbBIE YHHBePCATbHbIE YUeOHbIe TeCTBUSL:

YMEHHsI 33]1aBaTh BOMPOCHI (B XO€ Araiora v (W) TUCKYCCUH) TIO CYIIECTBY
oOcyxgaemMoii  Tembl, (OPMYITUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHMSI TIPE/TIOKEHHOM 3a/1a4W;

YMEHHsI ~ TPEJCTaBIATh  TOJY4YEHHBIC  PE3yJNbTaThl  MO3HABATEILHOM
NESITeTPHOCTH B YCTHBIX W THUCHMEHHBIX TEKCTaX; JeJiaTh IPE3CHTAIIIO
PE3YNIbTATOB BBHITIOJHEHHS] XMMHUYECKOTO dKCIIEpUMEHTa (71ab0paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHON M HUCCIIEIOBATEILCKONH  NIEATEIBHOCTH TMPU  PEHICHUH
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uIii (00cyXkeHns, oOMEH MHEHHUSMH, «MO3TOBBIE IITYpMbI», KOOPAMHALIUS
COBMECTHBIX JCHCTBHI, OMNpeAelieHUe KpUTEPHEB IO OICHKE KavecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:



YMEHHUE CaMOCTOATENIBHO OIPEICIATh LEIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanobosiee YPheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MMO3HABATEIbHBIX 33J]a4, CAMOCTOSATEIIBHO COCTABJATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYECHHOTO PE3yibTara 3asBJICHHOW L€, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO 00S3aTEIBHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOTO JIaHHOW QeaepanbHON pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIMIMMHKCS HAy4YHBIE 3HAHUS, YMEHUS W CIIOCOOBI
neucTBuM, crneruduueckue IS TpeAMeTHOM oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWs, €ro  HWHTEpIPETalNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy 0Oyuenus B 8 kj1acce npeMeTHbIE PE3yNbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOHAs), BAJIGHTHOCTb, OTHOCUTEbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMUYECKOTO dJIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiuil: peakuuu
COCIIMHEHNUS, PEAKIUU Pa3JI0XKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOM 3(hPeKT peakuu,
SJIpO aToMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTAIIb, PAJINYC aTOMA,

XUMHUYICCKasA CBA3b, IOJISIPHAA W HCIOJIAAPHAA KOBAJICHTHAA CBsA3b, MOHHAA



CBSI3b, HWOH, KAaTHOH, aHWOH, pPAacTBOP, MaccoBas JOJS BEIIeCTBA
(IpolLieHTHAasi KOHIIEHTpAIusi) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHSTHH U
MPUMEHSTH ATH TIOHSTHSI IPY OTTMCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHS (HOpMyT
BEIECTB U YPaBHEHUIN XUMHUECKUX PEAKIIMIL;

OTIPEJIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAIJICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIACCy COCIMHEHHM I10
dbopmynam, BHJ XUMUYECKOHW CBs3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyiokeHus: B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHUs] MaccChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTajpo;

OTMHCHIBATh M XapakTepus3oBarh TaOamunHyto (opmy I[leproguyeckoit
CHUCTEMbl XHMMHMUYECKHX OJEMEHTOB: pa3jiudarhb MOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbie u
OONBIIME TEPHOBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHhIC HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux snemeHtoB . H.
MeHneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee YuCIIo SJIEKTPOHOB U
pacrpeiesieHrue UX MO AJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOUIUX B pPEAKIUU

BEILIECTB, MO TETUIOBOMY (D PeKTy);



e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPIKIast ONMMCAHUE TPUMEPAMHU MOJICKYJIIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHH;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHWS XUMHYECKHX TPEBpAlICHUNA B
Pa3IMYHBIX yCIOBUSIX;

e BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO J3JIeMeHTa 1o Qopmyse COeauHEeHUs,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKIU;

e TPHUMEHSTHh OCHOBHBIE ONIEPAIINN MBICTUTEILHOMN NEATEIHHOCTH — aHATTU3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS M3Y4YCHHsI CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIui, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

e CIEAOBATh IIPABUJIAM MIOJIB30BAHUS XUMUYECKOH MTOCY IO 1 TaO0OPATOPHBIM
o0opymoBaHHEeM, a Takke NpaBWJaM oOOpalmieHuss C BEIIeCTBaAMU B
COOTBETCTBUM C HHCTPYKIHMSIMH 110 BBINIOJHEHHIO Jab0paTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M INPOBOJUTH
XUMUYECKHAE IKCIIEPUMEHTHI MO0 PACMO3HABAHHUIO PACTBOPOB IIEIIOYEH U
KHUCJIOT C MTOMOIIBI0 HHAUKATOPOB (JIakmyc, GpeHonpTaNIenH, METUIOPaHK
U IpyTHE).

K koHity oOyuenus B 9 kiaacce nmpeaMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
e PACKpPBIBATh CMBIC]I OCHOBHBIX XHMHYECKUX IOHSATHH: XUMHYCCKHIMA

AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTRBO,



CJIO’KHOE BEUIECTBO, BAJICHTHOCTbH, AJIEKTPOOTPHULIATEHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi PEAKIHs, XUMUUIECKasi CBsI3b, TEIUIOBOUN A PexT
peakuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] JHUCCOLUMAIMS, PEAKIUU HOHHOIO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHUCIIUTEIIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJICHUE, AJJIOTPOIIHSI,
amM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBajIeHTHas, WOHHAs,
MeTaJTYeCcKas ), KpUCTAIIMYECKasi peleTka, KOppo3usi METaJNIOB, CIUIABHI,
CKOPOCTh XMMHUUYECKOW peaKluu, MPeAeIbHO AOMYCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MPUMEHSThH 3TU NOHATHS MPU ONUCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJI€HHUS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPENCIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKOH
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, TUN KPUCTATIUYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
Tabnmmunyio Gopmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)» M «mnodouyHas
noarpynna (b-rpynna)», manbie ¥ OoJbIIME MEPUOAbl, COOTHOCUTH
0003HaYCHUS, KOTOPHIC UMEIOTCSI B IEPUOANIECKON TaOIUIIE, C YUCITIOBBIMHU

XapaKTCPUCTUKAMHN CTPOCHUSA aTOMOB XHMMHWUYCCKUX DJICMCHTOB (COCTaB )41



3apsn  sApa, OOIee YHCIO DJIEKTPOHOB M paclpeiesieHne HuX II0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B U3MECHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIENax MaJIbIX MEPUOAOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMHUYECKHE DIIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIHPUICCKHE XUMHUYCCKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEUIECTB, NOATBEPKIAasl OIKCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAININX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXIY BEUIECTBAMU PA3JIMYHBIX KIACCOB;
PacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIUU
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX IMPEBPALICHUN B Pa3JIMYHbIX
YCIOBUSIX;

BBIYHCIISITh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MACChI BEILIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO »dJeMeHTa Mo (opmye COeAMHEHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh MpaBuJa MOJb30BAHMS XUMUYECKOU MOCYI0i 1 TaO0paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja OOpalleHusT C BEIIeCTBAMHU B

COOTBCTCTBMKM C HHCTPYKIUAMU 110  BBIIIOJIHCHUIO J'Ia60paTOpHBIX



XUMHUYECKUX OMBITOB O TIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro rasa);

MIPOBOJIUTH PEAKIINH, TIOTBEPKIAIONIIE KaYeCTBEHHBIN COCTAB Pa3IUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHA-, OpOMUI-, WOAWI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THUIAPOKCUI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYCHHBIX METAIIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

PUMEHSTH OCHOBHBIE OTIEPAlliU MBICITUTEIBLHOU JACSITEIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHUE, 0000IIeHNe, CHCTEMATH3aIINIO, BBISBIICHUE TPUYUHHO-
CIIEICTBEHHBIX CBSI3€U — JJII M3YYCHHS CBOWCTB BEIIECTB M XUMUYECKUX
peakiii, eCTEeCTBEHHO-HayYHbIE METOABl IIO3HAHUS — HaOJIO/ICHNE,

U3MEPEHHE, MOACIIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHbII U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (LU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bceero Komrponusie Hparkrnieciue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxxHasi 00J1acTh
€CTECTBO3HAHUS U bubnuoteka [JOK
L MPAKTUYECKOU ESITETBHOCTH > 2 https://m.edsoo.ru/7f41837¢
YeJIOBEKa
BeliectBa u XuMu4eckue bubnuoteka [JOK
b2 peakuuu S : https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
Boznyx. Kucnopon. [Tousrue bubmmoreka [JOK
21 00 okcugax ¢ https://m.edsoo.ru/7f41837¢c
Bomopon.Ilonstue o kucimorax bu6munoreka LIOK
22 U COJIAX 5 : https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [Tonsitue 06 5 . . bubmunoreka LIOK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢




24

OCHOBHBIE KJIACCHI

HEOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ

11

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

Uroro no pazgeny

30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Iepronnueckuii 3aKOH U

. [lepnonuueckas cucrema . Bbubmuotexa [JOK
. XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma
XuMHYecKas CBS3b.
bu6munoreka LIOK
3.2 OKHCIUTENHLHO- 8
https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIE PEAKIIHH
but6mmoreka [IOK
Hroro no pazneny 15
https://m.edsoo.ru/7f41837¢
bu6mmoreka LIOK
PesepsHOe Bpemst 3
https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcebl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
- [ToBTOpEeHUE U yroyOneHne 3HAaHUA 5 . bu6nuoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX A bu6nuoreka [JOK
. peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOMTHYECKAs TUCCOIHAIIHS. o . . bubmmoreka [JOK
. XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazpeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHUHEHUS
)1 OO01mas XxapakTepuCTHKA XUMUIECKUX A . bu6nuoreka [IOK
. aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakKTepuCTHKA XUMUIECKUX
. bu6morexa LIOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6

COEIUHEHHNS

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




OO01mas XxapakTepuCTHKa XUMUYIECKUX

bubmunoreka LIOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7
https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1ast XapaKTepruCTHKa XUMHIECKUX
bubmunoreka LIOK
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u 8
https://m.edsoo.ru/7f41a636
KPEMHUW U UX COCIUHEHUS
Hroro no pazneny 25
Pa3gen 3. MeTaJsIbl M UX COeTUHEHU S
Bbubmunoreka LIOK
3.1 OO01mme CBOMCTBAa METAJLIOB 4
https://m.edsoo.ru/7f41a636
bubmunorexa LIOK
3.2 Baxueiinme MeTayuibl U UX COCIUHEHUS 16
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
bub6munoreka LIOK
4.1 BemecTsa u maTepuansl B )KU3HU YEIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubmunoreka LIOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
. [Ipenmer xumuu. Poias xumun B . but6mmoreka [IOK
JKA3HU 4yesoBeKa. Tenna u Bemecrna https://m.edsoo.ru/ff0d210c
5 [ToHsTHE 0 METOMAX MO3HAHUS B . bubmuoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
; paboThl B 1aOOpaTOpUN U IPUEMBI . bu6nuoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
A Yucteie BemecTBa U cMecH. CriocoObl . bubnuoteka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
. bubnanoreka LIOK
5 «Pa3nenenue cmeceit (Ha npumepe 1
https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAapEHHOM COMN)»
bubmunoreka LIOK
6 ATOMBI U MOJIEKYJIbI 1

https://m.edsoo.ru/ff0d2a6¢




XUMHUYECKUE DIIEMEHTRI. 3HAKH

bu6munoreka LIOK

7
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmunoreka LIOK
8 [IpocThie U cn0XXHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6c
bub6munoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
bubmunoreka LIOK
10 Xumuuaeckas popmyna. BaaeHTHOCTH
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMECHTOB
" OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
. MaccoBas 10151 XUMHYECKOT0 bubmuoreka [{OK
3JEMEHTa B COCIUHCHUH https://m.edsoo.ru/ff0d350¢
3 KonmuecTBo BemecTBa. Moib. bubmuoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
" du3nyecknue 1 XUMAYCCKUE SBICHUS. bubmuoreka [{OK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku 1 yCIIOBUS MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
6 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubmmoreka [JOK

XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJIMYECTBA, MaCChI

bubmunoreka LIOK
17 BEILIECTBA 10 YPABHEHUSIM
https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui
Knaccudukanmst XumMuaeckux
) bubmunoreka LIOK
18 peakiuii (CoeuHEHNs, Pa3I0KEeHHUS,
https://m.edsoo.ru/ff0d3{34
3aMEIICHMS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIIi-
bubmunoreka LIOK
19 sHIukIoneucT. O0o0IEeHe 1
https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIus 3HaHui
20 Kontponbnas padota Nel o teme bubmmoreka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
bubmunoreka LIOK
21 Bo3nyxa. Kucnopon — snemeHT u
https://m.edsoo.ru/ff0d44 8¢
npocToe BeuiecTBo. O30H
duznueckre 1 XUMHYECKHE CBOMCTBA
but6mmoreka [IOK
22 KHCJIOPOJia (peaKIuu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Crioco6bI mostyueHus KUCI0poa B
but6mmoreka [IOK
23 71a00paTOPUX U IPOMBIIIIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHneHnue kucmopoaa
4 TemnoBoii 3 pexT xumuaeckon bu6nuoreka [JOK

pCaknuunu, NOHATUC O

https://m.edsoo.ru/ff0d4790




TEPMOXUMHUYECKOM YPaBHEHUH, IK30-

N DOHAOTCPMHUYCCKUX pPCAKIUAX

TornuBo (HedTh, yroib U METaH).

bubmunoreka LIOK
25 3arpsi3HEHUE BO3/TyXa, CIIOCOOKI €T0
https://m.edsoo.ru/ff0d4c4a
MPEAOTBpALCHUS
[IpakTuueckas padora Ne 3 o reme
bubmunoreka LIOK
26 «ITonmydaenne u coOupanme
https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY»
. Bomopon — anemeHT u mpocToe bubmunoreka LIOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
’g duznyeckne 1 XUMHYECKHIE CBOMCTBA bubmuoreka [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6munoreka LIOK
29 [ToHsiTHE O KUCIIOTAX U COMSIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnuoteka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenue u cobupanue BOAOPO/Ia,
https://m.edsoo.ru/ff0d4{42
M3y4YEHHE €r0 CBOMCTB)
1 MomnsipHblii 00BEM ra30B. 3aKOH bu6nuorexa [IOK

ABoraapo

https://m.edsoo.ru/ff0d542¢




Brruncienus o0béMa, KOJIHYECTBA

bubmunoreka LIOK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
bubmunoreka LIOK
34 YpPaBHEHUIO PEAKIIMM HA OCHOBE
https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyuecknue 1 XUMHYECKHIE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa xak pacTBopuTENb.
37 Hacrelmenusie 1 HeHACKHIIIEHHBIE bubmmnoreka LIOK
pactBopbl. MaccoBas 10Jisl BELeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
- «IIpuroroBienue pacTBOpPOB ¢ bu6nuoreka [JOK
onpeAcNIEHHON MacCOBOM 10JIEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
39 KontponsHas padora Ne2 o treme bu6nuorexa [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCu(pUKaIus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonyuyeHue u XMMUYECKHE CBOMCTBA

bubmunoreka LIOK
41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bubmuoreka [{OK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[lonydyeHne n XuMHYECKHE CBOWCTBA Bbubmuotexa [JOK
43
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
4 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
A [TonyuyeHue u XMMUYECKHE CBOMCTBA bu6nuorexa [IOK
5
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
but6mmoreka [IOK
46 CHOCOOBI OTYYECHUS, XUMUYECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxkTuueckas padora Ne 6. Perenue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['eHeTnyeckas CBSI3b MEXAY
bub6munoreka LIOK
48 KJIacCaMU HEOPraHUYECKUX

COE€IMHEHU

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




O0001IeHUE U CUCTEMATU3 AL

bu6munoreka LIOK

49
3HAHUHN https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o teme
bubmunoreka LIOK
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX
https://m.edsoo.ru/00ad9¢1a
coenuHeHun"
[TepBbie MOMBITKH KIIACCUPUKAIIAN
bubmunoreka LIOK
51 XUMHYECKHX diIeMeHTOB. IToHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOIHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuoandeckas cuctema bubmunorexa LIOK
XUMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/00adas52c
Menneneena
bubmunorexa LIOK
53 [Tepuopl, TpynIibl, TOATPYIIIBI
https://m.edsoo.ru/00adas52c¢
54 Crtpoenune atromoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
5 bubmunoreka LIOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
56 XapakTeprucTUKa XUMHIECKOTO bubmmoreka [JOK

9JICMCHTA I10 €I'0 IIOJIOKCHHIO B

https://m.edsoo.ru/00ada824




ITepnonnueckoii cucreme /[I. U.

Menneneena

3nauenue [lepuonnueckoro 3akoHa

JUISL pa3BUTHS HAYKH U MPaKTUKU. [1.

bub6munoreka LIOK

57
N. MengaeneeB — y4€Hbli, IeIaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATEITLHOCTH aTOMOB bubmmoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HMonnag xumuyeckas cBA3b
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHasi XuMudeckas bu6muoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas bu6nuoreka [JOK
XUMHYECKasl CBSI3hb https://m.edsoo.ru/00adaab9
bubmunorexa LIOK
62 CTeneHs OKUCIIEHUS
https://m.edsoo.ru/00adae28
6 OKHCITUTEITEHO-BOCCTAaHOBUTEIIHHBIC bubmuoreka [{OK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKUCINUTEIN U BOCCTAHOBUTEIN

https://m.edso0.ru/00adb076




KonTtponbHast padora Ne4 o teme

bubmunoreka LIOK
65 «Ctpoenune atoma. XuMHYECKast 1
https://m.edsoo.ru/00adb486
CBSI3bY
66 Peseprubiit ypok. O6001IeHNEe 1 . bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
- PezepBublit ypok. O60011eHuE 1 . Bbubmuotexa [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
63 PezepBublit ypok. O600111eHuE 1 . bu6nuorexa [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIACC

3HAHUM OCHOBHBIX Pa3ENoB Kypca

8 kimaccay

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Konrpouabusie IlpakTuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThl
pecypcsl
IIepnonrueckuit 3aK0H.
[Tepuonnueckas cucrema bubmmoreka [JOK
1
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59¢
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUN
5 bubmunorexa LIOK
2 CBOMCTB XUMHUYECKUX AJIEMEHTOB 1
https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOOB
Knaccudukanmst 1 HOMEHKIaTypa bubmuoreka [IOK
3 1
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buner xumuyeckoii CBSI3U M THIIBI bubmunorexa LIOK
4 1
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme
«IToBTOpEHue u yriyoiaeHue
5 1 1




Knaccudukanust XuMHIeCKIX

bu6munoreka LIOK

6
pEeaKIUi MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
bubmunoreka LIOK
7 peakuu. [ToHsTHE O TOMOT€HHBIX U
https://m.edsoo.ru/00adbe9a
reTEPOTeHHBIX PEAKIIUSIX
IloHsaTre 0 XUMHYECKOM
paBHOBecuU. DakTOPHI, BIUSIONIUE
5 bubmunoreka LIOK
8 Ha CKOPOCTh XMMUYECKOUN peaKInu
https://m.edsoo.ru/00adc28c
U IOJIOKEHNE XUMHUUECKOT'0
paBHOBeCHs
9 OKHUCIUTENbHO- bubnuoreka [JOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
but6mmoreka [IOK
10 nuccormanyu. CHIbHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
5 bu6munoreka LIOK
11 HNouHble ypaBHEHUS peaKkIuid
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
. OCHOBAaHHUH B CBETE NMPEACTABICHHUI bu6nuoreka [IOK

00 DIIEKTPOIUTUIECCKON

JUCCcoInalu

https://m.edsoo.ru/00add5d8




XMUMHYECKHE CBOMCTBA COJIEU B

5 bubmunoreka LIOK
13 CBeTe MpeACTaBICHUHN 00
https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIT
bu6mmoreka [IOK
14 [TonsaTHe 0 ruapoIU3E Conei
https://m.edsoo.ru/00add9d4
5 O06o01IeHre U cucTeMaTr3aIus bubnuoteka [JOK
3HAHHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
bu6mmoreka [IOK
16 «Pemienne 3xCriepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponbHas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS bubmmoreka [JOK
NUCCOIMAIMsI. XUMUYECKUE https://m.edsoo.ru/00addec0
peakuu B pacTBOPAX»
OO6m1as XxapakTepruCTHUKA rajJOreHOB.
5 bubmunoreka LIOK
18 XUMHUYECKUE CBOMCTBA HA PUMEPE
https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoa. ComnsiHast KHCIIOTA,
bu6mmoreka [IOK
19 XAMHYECKHUE CBOMCTBA, IMOJyYeHUE,

IIPUMEHEHHUE

https://m.edsoo.ru/00ade 104




[IpakTuueckas padora Ne 2 o reme

5 bubmunoreka LIOK
20 «[TonyyeHnue CONITHON KUCIIOTHI,
) . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB)
Boruncnenus o ypaBHeHUSIM
5 bubmunoreka LIOK
21 XUMHYECKUX PEaKIUi, €CIIi OUH
https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
OO6m1as XxapaKTepuCTUKa JIEMEHTOB bubmmoreka [JOK
22
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHble MO (UKALIMK CEPBI.
Haxoxnenwne cepol u €€ bubmunorexa LIOK
23
COEIMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBoaopoj, CTpoeHuUE,
but6mmoreka [IOK
24 du3nuecKkrne 1 XUMHYECKHUE
https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHast KMCIIOTa,
but6mmoreka [IOK
25 buznYecCKre 1 XUMUIECKHE
5 https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XHUMHUUYECKUE PEAKLINH, JICKALLUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a bubmmoreka [JOK
26

MOJTyYEHUS! CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsiI3HEHUE

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




OKPYKaroIIE Cpebl

COCIMHCHUAMU CCPhI

BrIuucienne MaccoBOr 10U

but6mmoreka [IOK

27
BBIXOJIa MPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTHKA dJIEMEHTOB
VA-rpynmnsl. A30T,

bubmunoreka LIOK
28 pacnpocTpaHeHue B MPUPOJIE,
https://m.edsoo.ru/00adecabd
duznyecKkue 1 XuMHUYECKHe
CBOMCTBA
AmMMuak, ero pusnyeckue u
. bubnnoreka LIOK
29 XAMHYECKHE CBOMCTBA, MOJIYYEHUE
https://m.edsoo.ru/00adf004
U IpUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
but6mmoreka [IOK
30 «Ilonyuyenure amMmmuaka, u3y4eHue
https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KUCoTa, €€ hu3ndecKue u bu6nuoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KAUE€CTBE MUHEPAIbHBIX

5 bubmunoreka LIOK

32 ynoopeHuit. XuMu4yeckoe

3arpsi3HEHUE OKPYKAFOIIEH Cpe/Ibl

COCAMHCHUAMHU a30Ta

https://m.edsoo.ru/00adf518




®ochop. Okcun dhocdopa (V) u

bubmunoreka LIOK
33 dbocdopnas kucinoTa, pu3nIecKue u
https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOITYyYCHHE
Hcnonb3oBanue pocdaros B
24 KaueCTBE MHUHEPATbHBIX bubmmoreka [JOK
ynoOpeHuit. 3arpsisHeHHne https://m.edsoo.ru/00adfc20
IpUPOIHOH cpeanl hocharamu
VYrnepon, pacnpocTpaHeHue B
bu6mmoreka [IOK
35 npupoe, Gu3ndecKue u
https://m.edsoo.ru/00adfd9¢
XAMHYECKHUE CBOMCTBA
Oxkcupel yraepoaa, ux Gpundeckue
Y XMMHYECKHE CBOMCTBA.
bubmunorexa LIOK
36 DKOJIOTHYECKUE TTPOOITIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoaa
av)
) bu6bnuorexa [IOK
37 VYronpHas KUCI0Ta U €€ COU
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
38 "TTomyuyeHune yriaekucioro rasa. bubmmoreka [JOK

KauecTBeHHas peakius Ha

KapOoHaT-HoH"

https://m.edsoo.ru/00ae027¢




[TepBoHauanbHBIE MOHATUS 00

bubmunoreka LIOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCTMHECHUSX YIiIepoaa
. bubnnoreka LIOK
40 Kpemnuii u ero coenuHenus
https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTATbHBIX bubmmoreka [JOK

41
3a7a4 1o TeMe «Bakuennine https://m.edsoo.ru/00ac0bf2
HEMETaJUTbl U UX COCTUHEHUS
Kontponbnas padota Ne3 no teme

5 bubmunoreka LIOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO6m1as XxapakTepUCTHKA
XUMHUYECKHX JJICMECHTOB —

43 MeTa/uIoB. MeTaminueckast CBsI3b U bubnuoteka [JOK
METaJUTNYECKasi KpUCTAJIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

5 bubmunoreka LIOK

44 DIIEKTPOXUMHUYECKUH P

HaIPSHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156




O6111e crocoObl MoTy4eHUs

MeTtaiuioB. CruiaBel. Beruucienus

bubmunoreka LIOK
45 110 YPaBHEHUSM XUMHYECKUX
https://m.edsoo.ru/00aecl156
peaKLui, eClIi OAUH U3 PEarcHTOB
COJIEPKUT IPUMECH
bubmunoreka LIOK
46 [TonsiTue 0 KOPPO3UU METAIIIOB
https://m.edsoo.ru/00aec1278
bu6mmoreka [IOK
47 [llenounble METATIbI
https://m.edsoo.ru/00aec14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ac14b2
49 [[lenoyHO3eMENBHBIE METAIIITBI — bubnuoreka [JOK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
5 bub6munoreka LIOK
50 Bakueiinme coeIMHEHNUA KLU
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTr3aIus
3HAHUI
5 JKEcTKOCTE BOIBI U CIIOCOOEI €6 bubmunorexa LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 mo Teme
. ) bu6nuorexa LIOK
53 "YKECTKOCTh BOJBI 1 METOJBI €€

ycTpaHeHUs"

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




bu6munoreka LIOK

54 AJIOMUHUT
https://m.edsoo.ru/00aclc64
AmdoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
> TUAPOKCHA https://m.edsoo.ru/00aelc64
bub6munoreka LIOK
56 Kenezo
https://m.edsoo.ru/00aec1d86
OKcuapl, THIPOKCUIBI U COJIH bubmunoreka LIOK
7 xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
O00011eHNE U CUCTEMATU3ALMS
8 3HAHUM
[TpakTruaeckas padbora Ne 7.
Pemenne skciepuMeHTATbHBIX bubmmoreka [JOK
> 3a7a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ae3de8
METAIIJIBl U MX COCTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJUH
U3 PEareHTOB JaH B N30BITKE WK bubmuotexa [JOK
0 COAEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXOJIa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS

3HAHUH




KonTtponsHas padora Ne4 o reme

62 «Baxunelmme MeTauibl 1 UX 1
COETUHEHUS
BemectBa u matepuansi B bub6munoreka LIOK

0 IIOBCEIHEBHOM KU3HU UEIOBEKA : https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arps3HEHNE bubmmoreka [JOK

o OKpYKaroIlei cpeabl : https://m.edsoo.ru/00ae4270
Ponp xumun B perieHnn bu6nuorexa [IOK

o 9KOJIOTUYECKHX MPOoOIeM : https://m.edsoo.ru/00ae4270
Pezepublit ypok. O6001eHue u bu6nuorexa [IOK

o6 cUCTeMaTH3alus 3HaHU! : https://m.edsoo.ru/00ac0d0a
Pezepublit ypok. O60011eHuE 1 bubnuorexa LIOK

o7 crucTemMaTu3alurs 3HaHUI : https://m.edsoo.ru/00adb33c
PezepBublit ypok. O6001eHue u bu6nuorexa [IOK

o8 cucTeMaTu3alus 3HaHu! : https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 6
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

o Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKnoHepHOe
obmectBo «M3marenscTBO «IIpocBenieHney
o  Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AKimonepHoe

obmectBo «M3naTenpcTBO «IIpocBemnieHue»






