MUHHCTEPCTBO IMMPOCBEIIEHUS POCCUICKOM ®EAEPALIANA

MBOY Tanoxenckas COIII

PABOYASI IPOTPAMMA
(ID 5021158)

yueOHoro npeamera «Xumus. basoBblil ypoBeHb»
Juist obydaroruxcs 8§ — 9 Kinaccos

c. TanoxkHa 2024-2025r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XMMHU Ha YypOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
COCTaBJICHA HA OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTeNbHON IpOrpaMMBbl OCHOBHOTO o011ero oOpasoBaHu,
npeactaBiieHHbIXx B PI'OC OO0, a Taxxe Ha ocHOBe (enepanbHON paboueit
IporpaMMbl BOCIHMTAHUS M C YUYETOM KOHIICMIIMM MPENoJiaBaHus y4eOHOro
npeamera «XuMHS» B 00pa3oBaTelbHBIX —opraHu3anusx Poccuiickoi
denepauum.

[Iporpamma mo xumuu Aa€T MpeCcTaBiICHUE O LENIX, OOIIeH cTpaTeruu
oOyueHusl, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCA CPEJICTBAMHU Yy4eOHOIO
OpeiMeTa,  yCTaHAaBIMBAET  00s3aTeIbHOE  NPEIMETHOE  COJepXkKaHue,
IpeaycMaTpuBaeT pPACIpEeieHHe ero Mo KiaccaM M CTPYKTypUpOBaHUE IO
paszzenaM M TemMaM NIpOorpaMMbl MO XUMHH, ONpPENeNsieT KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJlep KaHMus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh HM3YUYEHUSI XUMHUM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKM Y4e€OHOro MpoIecca, BO3PACTHBIX
0COOEHHOCTE O0ydJarImMxcs, OMNpenensieT BO3MOXKHOCTH MpeaMera JUis
peanu3anuu TpeOOoBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHON
IporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, a TaKke TPEeOOBaHUIA
K pe3yJibTaraM OOy4YeHMs] XMMHUHM Ha YPOBHE LieJiel W3yudeHUs MpeaMera u
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIILHON AESATEIBHOCTH OO0YyYaromerocs Mo
OCBOCHHIO yUeOHOTO COJIEP KAHMSL.

3HaHWE XUMHUM CIY>KUT OCHOBOM it (DOPMHUPOBAHUSI MHPOBO33PEHUS
o0Oy4Jaromierocs, ero NpeCcTaBIeHu 0 MaTepUATbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UrpatoT (popMUpyeMble XUMHUEH MPENCTaBICHUS O B3aUMOIPEBPALLIEHUIX
SHEPrud U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTIX PEHICHUS INI00ATbHBIX
po0IeM yCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOMH,
MUIIEBON U 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUSI.

N3yuenne xumunu:

CIIOCOOCTBYET peau3alMi  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMUpOBaHUA KYJIBTYpbl JIMYHOCTH, €€ oOmed u ¢GyHKIMOHATHHOU
ITPAaMOTHOCTH;

BHOCHUT BKJIaJ] B )OPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB WX CAMOCTOSITEIHHOW Y4YEOHOH JESITeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX Kak B
MOBCEHEBHOM XKU3HU, TaK U B TPO(HECCUOHATILHOM 1eITeTbHOCTH;

3HAKOMUT CO CHeNu(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3MVIsiAa HA E€IUWHCTBO MPHUPOJLI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yJaroImmXcs;

croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YyHbIM 3HAHUSM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJI B
HKOJIOTHYECKOE 00pa30BaHNE 00YUArOIIIXCS.

JlanHble HanpaBlieHUs B OOYYCHUH XUMUH OOECIICUUBAIOTCS CIEIU(PUKOMA
colepkaHusi y4yeOHOro TMpeaMeTa, KOTOPBIA SBISETCA TEeJaroruvecKu
aJanTHPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKH XMMHUH Ha OMIPENCIEHHOM dTare
€€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHA XUMUH,



OCHOB HEOPTaHMYECKOW XMMHUHU U HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX MOHSITUN
OPraHUYECKON XMMUU.

CrpykTypa cofiepxaHusi IPOrpaMMBbl 10 XUMHUKM c(DOPMUPOBAHA HA OCHOBE
CHUCTEMHOIO MoaxoJa K €€ n3ydyeHuto. CoJaepKaHue CKIIAIbIBAETCA U3 CUCTEMBI
MOHATHM O XHMHUYECKOM »JJIEMEHTE M BEIISCTBE M CHUCTEMBl MOHATHM O
xuMuuecko peakimuu. O0e 3T CUCTEMbl CTPYKTYPHO OpPraHW30BaHBI TI0
MPUHIMITY TIOCIEIOBATEILHOIO Pa3BUTUSI 3HAHWKM HA OCHOBE TEOPETHUYECKUX
MPECTaBICHUI Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /[[. M. MenmeneeBa kak OCHOBHOIO 3aKOHa
XUMHU,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBIEHUNA 00 SIEKTPOIUTHYECKOM JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTuueckne 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCA IIOCJIEIOBATEIBHO OT
OJIHOTO ypOBHSA K JAPYromMy, BBIIOJHAS (QYyHKIMM  OOBSICHEHUA W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUSI M BO3MOXXHOCTEW MPAKTUYECKOTO
MPUMEHEHHUS Y MOJYYEHHUS U3YyUYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl II0 XHMHH CIIOCOOCTBYeT (HOPMUPOBAHUIO
NPEICTABICHUS O XUMHUYECKOM COCTaBJAIONICH HAaydyHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOTO OTHOILIICHUSI K HAYYHOMY 3HAHUIO
U METOJIaM IMO3HaHMs B Hayke. M3yueHrne XuMHUM MPOUCXOIUT C MPUBIICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaroluuid MHUPY,
«buonorus. 5—7 knacce» U «®Pusznka. 7 Kiaccm.

[Ipy wu3yyeHWH XUMUH TPOUCXOAUT (POpMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOM  HaykM Kak o00JacTM  COBPEMEHHOr0  eCTECTBO3HAHHS,
MPAKTUUYECKON JIESITEIbHOCTH YEJIOBEKAa W KaK OJHOr0 M3 KOMIIOHEHTOB
MHPOBOM KyJIbTYphl. 3ajlaya y4eOHOro MpeaMeTra COCTOMT B (HhOPMHUPOBAHUH
CHUCTEMbl XMMHYCCKMX 3HAHMM — BaXXHEWIMX ()aKTOB, MOHATHI, 3aKOHOB H
TEOPETUUYCCKUX TOJIOKEHUH, TOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO
XapakTepa, s3bIka HAyKH, B MPUOOIICHUH K HAyYHBIM METOAaM IMO3HAHUS MpPH
M3YUYCHUH BEIIECTB M XMMHYECKHMX peakiuid, B (OPMHUPOBAHUN U PA3BUTUH
MO3HABATEIbHBIX YMEHUUW W HMX MPUMEHEHHWU B Yy4eOHO-IIO3HABATEIBHOW M
y4eOHO-UCCIICIOBATEIBCKON JACATEILHOCTH, OCBOSHHUU IIPaBHJI 0E€30IMacHOTO
oOpallleHHs C BEIeCTBaMH B ITOBCETHEBHOM KU3HM.

[Ipy wW3ydYeHMM XWMHUHM HAa YPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs
BXHOE 3HAUCHHUE MTPUOOPEIIN TaKue IeJTH, KaK:

— (opMHpOBaHHE HWHTEIUICKTYaJbHO PA3BUTON JMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYCCTBY, CAMOCTOSITSIBHOMY TIPUHSATHIO PCIICHHM,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBUSM KU3HH,

— HampaBJICHHOCTh OOYYEeHHS Ha CHUCTEMaTH4YecKoe MpUOOIIeHUE
O00yJarommxcsi K CaMOCTOSITETHHOM MTO3HABATEIIBHON JEATEIHbHOCTH, HAYYHBIM
METOJIaM MO3HaHUs, (POPMHUPYIOITUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHU,

—  of0ecrieyeHWEe  YCJIOBHH,  CIOCOOCTBYIOIIMX  IPUOOPETCHHIO
0oOyJaloImMMUMHUCS  ONbITAa  Pa3sHOOOpa3HOW  ACATEIBHOCTH, TIO3HAHHUS W
CaMOTIO3HAHUSA, KJIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIUI), HMEIOIIUX
YHUBEPCAIBHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUJIOB JIEATEILHOCTH;

— ¢opmupoBanue o00MeH (QYHKIIMOHAIBHOW ¥ €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH U OICHWBATH SBJIICHHS



OKPY>KaIoIIero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYUYCHHBIC TIPU U3YUYECHUU
XUMUH, TPUMEHSITh UX TPU pEUIeHUHd TpoOJieM B TOBCEIHEBHOM >XWU3HU H
TPYAOBOU IEATEIBHOCTH;

— ¢opmupoBaHue y OOy4YarolUXCi TYMAHUCTHYECKHX OTHOILICHH,
MOHMMAHUS LEHHOCTH XMMHWYECKUX 3HAHUU [Ji1 BBIPAOOTKH HDKOJOTHYECKU
[e1eco00pa3HOro MOBEACHHUS B OBITY M TPYJOBOM JEATENbHOCTH B LEISAX
COXPaHEHHUS CBOETO 3I0POBbS M OKPYKAFOIIEW IPUPOIHON CPEIBL;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHHUs OOIIEUETOBEYECKUX IIEHHOCTEH,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpPY Tmpodusis U  HampaBICHHOCTH
JanbHEHIIero o0y4ueHus.

OOmiee 4uciIO YacoB, OTBEIEHHBIX JUISl WM3YYCHHUS XUMUM Ha YPOBHE
OCHOBHOTI'0 00IIIero 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hezenm0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHava/ibHbIE XUMHUYECKHE TOHATHS

[IpeameT xumuu. Posib XMMuK B )KU3HU YEIIOBEKA. XUMHUS B CUCTEME HaAyK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE 0 METOaX MO3HAHUA B XUMUHU. YUHUCTHIE BEUIECTBA U CMECH.
CnocoObI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE BJIE€MEHTbl. CHUMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (popmyrna. BaaeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3akOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcCUTENbHAs AaTOMHAsi Macca.
OTHOcHuTeNnbHAs MOJIEKYJIIpHAst Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COCJIMHECHHH.

KomnuectBo BemectBa. Monb. Monsipras Macca.  BzaumocBs3b
KOJIMYECTBA, MACChl M YHWCJIA CTPYKTYPHBIX €IWHUIl BEHIecTBAa. Pacdy€Tel 1o
dbopMyiaM XUMHUYECKUX COEIMHEHUM.

@u3nyeckue M XHUMHYECKHE SBICHHS. XHMHUYECKAass peakuus U €€
NpU3HAKU. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpPABHEHHS.
Knaccudukanus XuMudeckux peakiui (CoeIMHeHUs, Pa3I0KEeHUsI, 3aMEIIICHHS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBWiiaMi padoThl B 1abopaTopuu
U npuémMamMu oOpamieHus C J1abopaTOPHBIM OOOPYJOBAaHUEM, H3YUYEHHE H
onucaHue (PU3NYECKUX CBOWCTB OOpa3OB HEOPraHUYECKUX BEIIECTB,
HaOmoaeHne pusndyeckux (TUIaBJIeHUE BOCKA, TasiHUE JIbJa, pACTUPAHUE caxapa
B CTyIKe, KUIEHHE M KOHJCHCAIMs BOJbI) M XMMHUYECKUX (FOpEHHE CBEYH,
MPOKAIMBAHUE METHOW TMPOBOJIOKH, B3aMMOJIEHCTBUE MeJla C KHCIOTOM)
SABJICHUM, HAOJIOJICHUE W OMNHCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX
peakuuii (pas3oKeHue caxapa, B3aUMOJICHCTBUE CEPHOUN KUCIIOTHI C XJIOPUJIOM
Oapusi, paznoxxkenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMOJCHUCTBUE
xenesa ¢ pactBopom conu meau (1), usyuenue crnocoboB pa3aeneHus: CMeceil: ¢
NOMOIIbI0 ~ MarHurta,  GWIbTPOBAHMWE,  BbIIAPUBAHUE,  JUCTUIUISIMS,
xpomartorpadusi, MPOBEJACHUE OYUCTKHU IIOBAPEHHON COJU, HAOIIOJIEeHUE U
ONMCAHUE PE3YyJbTaTOB NPOBEICHUS ONbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpPaHEHUSI MacChl, CO3/IaHUE MOJIeNIE MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxHeluune npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — a1€MeHT U MpoCcToe
BemiecTBO. Haxoxknenue kuciopojga B mpupojie, GU3NUEeCKue U XUMHYECKUE
cBoiictBa (peakuuu ropenwus). Oxcunsl. [Ipumenenune kucmopoaa. CrocoObl
MOJIYYeHHUSI KUCJIOpOJa B JAa0OpaTOpUM W TPOMBINUIEHHOCTH. KpyroBopot
KHCJIopoja B ipupoe. O30H — aJuIOTpOITHast MOAU(MUKAIIIS KUCIOPOaa.

TennoBoit 3pPexT XUMUYIECKON peakiui, TEPMOXUMHYECKUE yPaBHCHHS,
9K30- U 3HJIOTEPMUYECKHE peaKluu. TOIUIMBO: Yrojiib U MeTaH. 3arpsa3HEHHE
BO3/lyXa, yCHWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — snemeHt m mpocroe BemecTtBo. Haxoxknenume Bomopoaa B
npupojse, (U3MYECKHe M XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI
noay4yeHusi. Kucnorsl u coiu.

MossapHbiii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM YPAaBHEHUSIM.

Odusnueckue CBOMCTBA BOAbl. Boma kak pacrBoputens. PacTBopsl.
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.



MaccoBasg [0y BemiecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA BOJIBL.
OcnoBanusi. Ponp pacTBOpOB B MPUPOJIE U B KU3HU 4YeloBeka. KpyroBopot
BO/JIbI B IPUPOJIE. 3arpA3HEHUE NPUPOIHBIX BOJI. OXpaHa U OUMCTKA MPUPOHBIX
BO/I.

Knaccudukanus Heoprannueckux coeaunenuid. Oxcunpl. Knaccudukanus
OKCHJIOB:  coJjieoOpasyromue (OCHOBHbIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpaszyronue. Homenkiarypa okcuaoB. Pu3MYeCKHe W XUMHUYECKHE
cBomcTBa OKCHAOB. [lonydyeHne okCuaoB.

OcHoBanusa. Knaccudukanuss oCHOBaHMI: IIENOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHnkiiarypa ocHoBaHui. @U3NYECKUEe U XUMUYECKUE CBOMCTBA
ocHOBaHuU. [lonyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukamus kucinor. Homenkinarypa kuciaor. @uznueckue
Y XMMHUYECKHUE CBOWCTBA KUCIOT. Psan aktuBHOCTM MetasuioB H. H. bekerosa.
[TonydeHue KUcIoT.

Comu. Howmenknartypa comneil. Pu3nyecKkue MW XUMHUYECKHE CBOMCTBA
conei. [lomyuenue cosen.

I'eneTnueckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COECTUHEHHUI.

Xumuyeckuii IKChepumenm:

KAUECTBEHHOE OINpPENEJICHUE COAECPKAaHUs KHCJIOpOAa B  BO3AYXE,
MOJIy4eHHe, COOMpaHHe, paclo3HABaHME U HW3Y4YEHHUE CBOMCTB KHCIOpPOJa,
HaOJIOZICHHE  B3aMMOJCHCTBUSL  BEHIECTB C  KHUCJIOPOJOM H  YCIOBHS
BO3HUKHOBEHUS M TNPEKpalleHUs TopeHus (moxkapa), O3HAKOMIIEHUE C
oOpa3llaMl OKCHUJIOB W OIMCAaHWE HX CBOWMCTB, MOJIyYeHHE, COOMpaHHE,
pacno3HaBaHHEe M W3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJCHCTBUE
Boopoaa ¢ okcuaoM meau (11) (BO3MOKHO MCTIONIb30BaHUE BUIEOMATEPUATIOB),
HaOoIeHHe O00pa3lloB  BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAHHE
OCOOEHHOCTE PacTBOPEHHS BEHIECTB C PA3NIMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOU JI0JIEH PacCTBOPEHHOIO
BEIIECTBA, B3aMMOJIEHCTBUE BOJIBl C MeTAIaMU (HAaTpUEM U KaJIbIIUEM)
(BO3MOXXHO HCIIOJIb30BaHWE BHUJCOMATEPUATIOB), HCCIEIOBAaHUE OOpPa3I0OB
HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAONIOJCHHE W3MECHEHUS
OKpacKM HWHJMKAaTOpPOB B pacTBOpax KHUCJIOT M IIEJIOYEH, H3YUYCHHE
B3aumojeicTeusi okcuaa meau (1) ¢ pactBopoM cepHOIl KHUCIOTHI, KHCIOT C
METAJUIAMU, PEaKLIUN HEUTPAIIU3aLNH, [TI0JyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO MeETajyla JpyrMM W3 pacTBopa COJM, pPEUICHHUE
JKCIIEPUMEHTAIBHBIX 3aJ1ad M0 TeMme «BaxHeWlne KIIacChl HEOPraHMYECKUX
COCIMHEHUI.

IHepuognuecknit 3akoH u Ilepuoamueckasi cucremMa XHUMHYECKHX
jemeHTOB JI. . MenneneeBa. CTpoeHne aTtoMoB. XMMH4YeECKasi CBS3b.
OKHCIAUTETBHO-BOCCTAHOBUTEIbHbBIC PEaAKIUU

[TepBbie TOMBITKH KiIacCU(pUKAIIMN XUMHYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHbBIX 3JIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAIbI,
raJIOTeHbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPHIE 00pa3yroT amdpOTEepHbBIE
OKCHUbI U TUAPOKCHIBIL.

[Tepunoanueckuit 3akoH. [lepronnueckas cucTteMa XUMHYECKUX JIEMEHTOB
H. W. MenneneeBa. KopoTkomepuognas W JUIMHHONEPUOAHAS (OPMBI
[lepuomnueckort cuctemMbl xumuueckux diemeHToB JI. WM. Menaeneena.
[Tepyoast u rpynnel. PU3HMYECKUH CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB
IIEPHOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX saep. M3orombl. DIEKTPOHBI.
CrtpoeHue 3MeKTPOHHBIX 000J0UYE€K aTOMOB MEPBbIX 20 XUMUUECKUX JIEMEHTOB



ITepuoanyeckoit cucremsl 1. 1. MenaeneeBa. XapakTepUCTUKAa XUMUYECKOIO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoauueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS PaJuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOAAM.
3nauenue Ilepmognueckoro 3akoHa U llepmomndeckoll  CUCTEMBI
XAMHUYECKUX JIEMEHTOB IS pa3BUTUS Hayku U npakTuku. [. . Mennenees —
YUYEHBIN U TPAXKIaHNH.

Xumuyeckas cBsi3b. KoBajeHTHast (ToyisipHass W HEMOJISpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUs. OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Ipouiecchl okUCIEHU U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKChepumenm:

M3yUueHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBUE
TUIPOKCHA [IUHKA C PACTBOPAMHU KHUCIJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WIUTFOCTPUPYIOIIUX MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
(ropeHue, peakiuu pa3ioKeHus, COCTUHECHHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanysi MeXnpeaMETHBIX CBS3EH MpPU M3YUYEHUU XHMMHUHU B 8 Kiacce
OCYILIECTBIISIETCA Yepe3 HCIOIb30BaHUE KaK OOIUX €eCTEeCTBEHHO-HAYYHBIX
MMOHATHUMN, TaK W TIOHITHM, SBISMIONIMXCS CHUCTEMHBIMHU JJIS OTACIIBHBIX
IIPEIMETOB €CTECTBECHHO-HAYYHOTO IUKJIA.

OOuue ecTecTBEHHO-HAay4YHbIC TOHSTHSA: HAay4dHBIH (DAaKT, THIOTE3a,
TEOpHs, 3aKOH, aHajgu3, CHUHTE3, KiIacCUpUKaIUsi, IEePUOTUIHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJISJIMPOBaHUE, U3MEpPEHNE, MOJIENb, IBJICHUE.

dusznka: Marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIH],
W30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUM 3apsii, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (U3MYECKHUE BEIUYHHBI,
€JIMHUIIBI U3MEPEHU S, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: porocuntes, qpixanue, buochepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOITAEMBIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHu4ecKasi peakuus

[Tepuonnueckuii 3akoH. [lepuoguueckass CucTeMa XUMUYECKHUX 3JIEMEHTOB
1. . MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XAMUYECKUX 3JIEMEHTOB IMEPBBIX TPEX IEPUOAOB, Kaiaus, KalblUd MU HX
COCIMHEHUH B COOTBETCTBHM C IIOJIO)KECHHUEM HJIEMEHTOB B [lepuommyeckon
CHCTEME U CTPOECHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUJbI XUMUYECKON CBSI3U. THIBI KPUCTATIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU
1 BHUJa XUMHYECKOU CBS3U.

Kimaccupukanus  u HOMEHKJIATYpA  HEOPraHWYECKUX  BELIECTB.
XUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM Kjaccam
HEOPTaHWYECKUX COCIMHCHUN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Kiaccupukanuss XHMUYECKUX PEAKIHA 10 Pa3IudHBIM IIpPU3HAKaM (I10
YUCJIy M COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3P hEKTy,
M0 M3MEHEHMIO CTENeHEH OKHCJICHHS XHMHYECKMX DJJEMEHTOB, IIO
00paTUMOCTH, II0 YYaCTHIO KaTalm3aropa). OJK30- U DSHJIOTEPMHUYECKHE
pEaKIK, TEPMOXUMUYECKUE YPABHECHUS.

[lonsiTe 0 ckopocTH XMMHYeckor peakuuu. [loHsTHE 00 OOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKMX peakuusx. lloHsATHE O TOMOTEHHBIX U



reTeporeHHbix peakuusx. [lonstue o karanuze. lloHsATHE O XUMHUYECKOM
paBHOBecuU. DaKTOphI, BIMSIONIME HA CKOPOCTh XUMHUUYECKOM peakiuu u
MOJI0KEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIIMTENTbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKLWU, JJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocraBieHUE  ypaBHEHHU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM € HCIOJb30BAaHUEM METOA
AJIEKTPOHHOTO OajaHca.

Teopust  JJIEKTPOJUTUYECKOM  JUCCOLUALNM. DJIEKTPOIUTHI 51
HEIJIEKTpOIuThl. KaTuoHbl, aHWOHBI. MexXxaHu3M JUCCOIMALIUM BEIIECTB C
pPa3IMYHBIMKM BUJIAMH XUMHUYECKOU CBsi3U. CteneHpb auccouunanuu. CUIbHBIE U
cialble 3JIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCOBHUS MNPOTEKAHUSI PEAKIU HOHHOTO
oOMeHa, TOJIHbIE U COKpalléHHblE MOHHBbIC ypaBHEHMs peakuuil. CBoicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE NpPENCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nuccounanvu. KauectBeHHbIe peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEIIAMH KPUCTALUINYECKUX PEIIETOK HEOPTaHUYECKUX
BELIECTB — METAJIOB M HEMETANIOB (rpaduTa U ajiMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpus), HUCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHYECKOM
peakuuy  OT  BO3ACUCTBUS  Pa3iIMYHBIX  (DAaKTOPOB,  MCCIEIOBaHUE
ANEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLMAIMU KHUCIIOT,
miesioueit u cosieit (BO3MOKHO MCIOIb30BaHKUE BUIE0 MaTEPUAJIOB), TPOBEICHHE
OTIBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKUA MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa
(oOpa3oBanue ocajaka, BbIJEICHHE Tra3za, OOpa30BaHHUE BObI), OIBITOB,
WUTKOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropenue, peakimu pa3iIokKeHNUs, COEIMHEHHUS), pacrio3HaBaHHE
HEOPraHMYECKUX BEUIECTB C IMOMONIbI0 KAYECTBEHHBIX pEaKUUHd Ha HOHBI,
pelIeHNnEe SKCIEPUMEHTAIIBHBIX 3a/1a4.

HemeTayibl U MX cOeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CtpoeHue u Gu3n4ecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA Ha NpPUMEpe XJopa
(B3aMMOJIeHiCTBUE C MeTaJlJIlaMH, HEMETaUlaMu, IeraodaMu). XJIOPOBOJIOPO.
CossiHasg KUCIIOTa, XUMUYECKUE CBOMCTBA, NOJyUYeHUE, TpuMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HAa OPraHM3M 4YeJOBEKa. BakHeilne XJIOopuabl U UX
HaX0XJICHUE B IIPUPOJIE.

O6mass  xapakrtepuctuka dnemMeHToB  VIA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CtpoeHne u Gu3ndeckue
CBOMCTBAa TMPOCTBHIX BEIIECTB — KHUCIOpOAAa M CEPbl. AJUIOTPOIHBIE
MOIU(PUKAIUKA KUCIOPO/Ia U cepbl. XUMUYECKHEe cBoMcTBa cepbl. CepoBO0pO,
cTpoeHue, (QU3MYECKHEe MW XUMHYEeCKHue CBoiicTBa. OKCHIBI CEepbl Kak
MPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHasi KHCIOTa, (QU3WYECKUE U
XUMUYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENs Kiacca KUCIOT |
cnenuduueckne). XuMAYECKUE PEAKIINH, JISKAITUE B OCHOBE MPOMBIIIIICHHOTO
croco0a TMoMy4YeHus: cepHoil KucioThl. [Ipumenenne cepHodt KucioTel. Comnm
CePHOIl KHCIIOTBL, Ka4eCTBEHHAsl Peakiys Ha Cyib(ar-noH. HaxoxueHne cepsl
1 e€ coequHEHU B mpupoje. XUMMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeJibl
COEMHEHUSIMU cepbl (KUCIOTHBIC JTOXKIU, 3arPSA3HEHHE BO3yXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHHUS.

OO6mias xapakrepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHBbIE CTEMEHU OKHUCJIEHUA. A30T, pacHpoCTpaHEHUE B



npupoje, Gpuznyeckue U XuMuueckue cBorcrra. Kpyroropor azora B npupoje.
AMMUaK, ero puU3N4eCKue U XMMUYECKUE CBOMCTBA, MTOJTyUYCHHUE U TPUMEHECHUE.
Conu amMmoHusA, uX (UBUYECKUE U XUMHUYECKHE CBONCTBa, MPUMEHEHHE.
KauecTtBeHHast peakiysi Ha MOHbI aMMOHUS. A30THAsi KUCJIOTA, €€ MOJIyYCHHUE,
dbu3nyeckrue W XMUMHYECKHE CBOWCTBA (0OOIIME Kak MpeACTaBUTENS Kiacca
KUCJIOT U crerupuueckue). Mcnonab3oBaHWe HUTPATOB U COJIEH aMMOHHS B
KauyeCcTBE MUHEPAIbHBIX YJ0OpeHui. XUMHUECKOe 3arps3HeHHe OKpY Karollen
cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arps3HEHUE BO3yXa, TOYBBI
u BojoémMoB). docdop, amnorponusie Mogudukanuu docdopa, uznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopHas KucioTa,
dbu3uYecKkre U XMMHUYECKUe CBOMCTRA, MonyueHnue. McnonszoBanue pocdartor B
KaueCTBE MUHEPAIbHBIX yI0OPEHUH.

O6miass  xapakrepuctuka sjeMeHToB IVA-rpynmel. OcobGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. YTIEPOJ, aNIOTPOIHbIE
MOJU(PUKALUK, PACHPOCTPAHEHHE B MPHUPOJE, (PU3NYECKUE U XUMHUUYECKHE
cBoiicTtBa. Ancopouus. KpyroBopor yriaepona B npupone. OKCUabpl yriaeposa,
uX (U3NYEeCKHe U XUMUYECKHE CBOWCTBA, NEHCTBHE HA YKUBHIE OPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJIOTMUYECKUE MPOOJIeMbl, CBI3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoreza rio0anbHOTO MOTEIJICHUS KIMMaTa, MapHUKOBBIN
abdext. YronpHas kucimora U e€ conM, UX (UIMUECKUE U XUMHYECKHUE
CBOMCTBa, MOJyuYeHHUE W NpuMeHeHue. KauecTBeHHas peakiys Ha KapOOHaT-
noHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHble TOHATHS OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHMX yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ATAHOJ, TJMLEPHH,
yKCycHasi kuciota). [lpupoaHble HCTOYHHMKH  yTIEBOAOPOAOB  (yToOJb,
IPUPOJIHBIN ra3, HePTh), MPOIYKTHI UX MepepaboTKH (OCH3UH), UX POJIb B OBITY
U OpOMBIIUIEHHOCTH. [loHSTHE 0 OMOJIOTHYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBoJiax — M UX POJM B )KU3HU 4eloBeKa. MaTepralibHOE €IMHCTBO
OpraHUYECKUX U HEOPTAHUUECKUX COCTMHEHU.

Kpemuuii, ero ¢usmyeckue W XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npumeHeHue. CoeauHeHus KpeMHusi B mnpupojge. OOimme mpencraBieHus 00
okcuze kpeMuus (1V) u kpemauneBoit kucnore. CUIMKAThI, X UCTIOJIb30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxHeillre cTpouTebHbIe MaTepHalIlbl: KepaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpodiiemMbl 6€30macHOTO HCTOIB30BAHHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepuUMeHm:

U3y4eHHEe O0Opas3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCIIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIIMN HA XJIOPHUI-UOHBI U HAOTIOJICHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpAXKAIOMNUE (PU3NUECKHE U XUMHYECCKUE
CBOMCTBA TaJOr€HOB M HMX COEIUHEHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), O3HAKOMJIEHHE C oO0pas3laMu XJOPUIOB (TaJOTEHHIIOB),
O3HAKOMJIEHHE C oOOpa3mamMu cepbl U €€ COCIUHCHUSIMH (BO3MOXKHO
WCIIOJIh30BAaHNE BHUJICOMATEPHANIOB), HAONIOJCHHWE TMpolecca OOYIIIMBaHUS
caxapa noJ JACWCTBUEM KOHUCHTPUPOBAHHOW CEpPHOW KHCIOTBL, H3YUYEHHE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM  KHCIOTBHI, TPOBEIACHUE
KaueCTBCHHOW peaknuu Ha CcyiabhaT-uoH W HaOMIOJeHHE TMpuU3HaKa e€
MPOTEKAHUsI, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, hochopa u ux
COeMHEHU (BO3MOKHO HCIIOJb30BAaHUE BHUJIEOMATEpUAIOB), O0Opa3LaMu
a30THBIX U (OCPOPHBIX yAOOPECHHI, TTOyIeHUE, COOMpaHNEe, PaciO3HABAHUE U
M3y4YCHHE CBOMCTB aMMMaKa, MPOBEJCHHE KaueCTBEHHBIX PEAKIMA Ha HOH



aMmMmoHusi u  (QocdaT-uoOH W U3YUEHHE TPU3HAKOB UX IPOTECKAHMUS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEbIO (BO3MOKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), H3YUYEHHUE MOJCICH KPUCTATMYECKUX
pem€Tok anMasza, Trpaduta, ¢yUiepeHa, O3HAKOMJIEHHE C MPOIECcCOM
a7copOLMM PaCcTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U YCTPONCTBOM
NpOTUBOra3a, MoJIydeHHue, COOMpaHHWe, paclo3HaBaHUE W HM3YYEHHUE CBOUCTB
YTJICEKUCIIOTO Ta3a, MPOBEJEHHWE KA4YeCTBEHHBIX peaklMii Ha KapOOHAT W
CUJIUKAT-UOHbl M HW3YyYEHUE MPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIIMEN CUIUKATHOW HPOMBIIUICHHOCTH, PEUICHHE SKCIEPUMEHTATbHBIX
3ajJ1a4 1o TeMe «BakHelIme HeMeTaJUIbl U UX COSIUHECHUS.

MeTtajibl 1 HX COeIMHEHUA

OOmiass xapakTepUCTHKAa XUMHUYECKHX DOJEMEHTOB — METaJVIOB Ha
OCHOBAaHUU MX MOJOXKEHUS B [leproinieckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aromoB. CTpoeHre MeTajuioB. Metainueckast
CBSI3b U METAJIMYECKAsd KPUCTAIUIMYECKAsT PEIIETKA. DICKTPOXUMUUECKUM DSl
HanpspKeHU MeTayuioB. (DU3MUYECKHE M XHMMHUYECKHME CBOMCTBA METaJUIOB.
OOmue cnocoObl TONydeHUs MeTaioB. [loHATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUThl MX OT Koppo3uu. CruaBbl (CTaidb, YYTYH,
JTIOpATFOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIUICHHOCTH.

[[lenounsle  MeTambl: TojokeHue B Ilepuonuueckon  cucTeMe
xumudeckux sneMeHToB JI. 1. MenzaeneeBa, CTpO€HHE X aTOMOB, HAXOXK/ICHUE
B mpupoje. Puznveckue W XUMHUYECKHE CBOMCTBAa (HAa IpUMEpe HATPHUS H
kanust). OKcuabl ¥ THAPOKCUABI HATpUs W Kanusa. [IpuMeHeHue MIeI0uHbIX
METAJUIOB U UX COSITUHEHUH.

[[lenoyHO3eMEIbHBIE META/UIbl MAarHuil W KaJblLMM: IIOJIO)KCHHE B
[lepuonnueckont cucreme xumudyeckux odiaemeHtoB JI. WM. Menpgeneesa,
CTPOEHHUE MX aTOMOB, HAXOXJIECHHE B MNpupoje. OU3NUECKUE U XUMHUUYECKUE
CBOWMCTBA MarHus W Kaibliusg. BakHelmine coeauHeHHS Kalblus (OKCHI,
TUAPOKCU]I, coiin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AntoMuHui: monoxkeHue B Ilepuoamyeckoil cUCTEME XMMHUUYECKHX
aneMmeHToB [[. 1. MenneneeBa, CcTpoeHHE aToOMa, HAXOXKICHUE B IPUPOLIE.
dusznuecknue M XUMUYECKHME CBOMCTBa amtoMuHMs. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUJIA AITFOMUHUA.

Keneso: nonoxxenue B [lepuognyueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aTroMa, HaXxOXJeHUe B npupone. Ousnyeckue u
XUMHUYECKUE CBOMCTBa xkeje3a. OKcuabl, TUAPOKCHAbl U coun kene3a (Il) u
xene3a (l1l), ux cocras, cBoMCTBa U MOTYUYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpas3laMd METAIOB M CIUIaBOB, MX (DH3UYCCKUMHU
CBOMCTBaMH, W3Y4YE€HHUE PE3YJbTaTOB KOPPO3WU METALIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA
KaJblIMsl W HATpHUs C BOJAOM (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, POIECCAa TOPEHUS JKEIE3a B KUCITOPOE
(BOBMOXHO HCHOJIb30BAaHHUE BHJIEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBEHHBIX PEAKIM Ha MOHBI: MarHus, Kajablus, aJJFOMAHUS, [IMHKA, )KeJie3a
(1) wm xene3a (1), memu (IlI), HaOGnrOACHWE W ONMHCAHHWE IIPOIECCOB
OKpalllUBaHWsl TIJJaMEHM MOHAMU HATpusl, Kadusd U Kajlblusi (BO3MOXKHO
HCIIOJIb30BAaHUE BHUICOMATEPHAIOB), HCCIeA0BaHHEe aM(OTEPHBIX CBOMCTB
TUIPOKCHA AIFOMUHUS U THUAPOKCUIA I[IUHKA, PEUICHUE 3KCHEPUMEHTAIBHBIX
3a71a4 110 TeMe «BakHelIme MeTauIbl U UX COSTUHEHU.

XuMHs M OKPYyKAKOUIAS cpeaa



BemectBa u mMarepuansl B IOBCEAHEBHOM KU3HU 4esnoBeKa. besomacHoe
MCII0JIb30BAaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momouis npu
XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKPYKarollen cpenbl (peenabHas J0myCcTUMast
KOHLIeHTpauusi BeunlecTB, jgainee — [IJIK). Pomp xumum B pemieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

M3ydeHHre o0pasIoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIMMEPHbIC
MaTepHaIbl).

Mesicnpeomemmnule cea3u

Peanuzanus MexXnpeIMETHBIX CBSI3eW MpPU M3YUEHUU XUMHHU B 9 Kiacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TAaK W TIOHATHW, SBJISIOMINUXCS CUCTEMHBIMH I OTHEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' O LIUKIIA.

OO6mire ecTeCTBEHHO-HAYYHbIE TTOHITHS: HAyYHBIA (pakT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHaiu3, CHUHTE3, KIacCUPUKalUsl, NEPUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJENb, SBJICHHUE, NAapHUKOBBIM
3¢ deKT, TEXHOIOTUSI, MAaTEPHUAITHI.

®usmuka: Marepus, aToM, 3JEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUU 3apsiji, MPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOE€  COCTOSIHUE  BEUIECTBA, TIa3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAJUIMUECKasi pemeTka, CIUIaBbl, (U3WYECKUE BEJIWYUHBI, €IUHHUILIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE€3/b1, COJHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, 3KOCUCTEMA, MUHEPATbHBIC
yI00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEPATbl, TOPHBIE TOPOJIbI,
[I0JIE3HBIE MCKOIIaeMBbIE, TOIUIHUBO, BOJHBIC pecypchl.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOT'O OOIIETO
0o0pa3oBaHMs JAOCTUTAIOTCA B XOJ€ OOy4YeHHS XMMUU B €IMHCTBE y4eOHOU U
BOCIIUTATCILHOM  JEATEIbBHOCTU B  COOTBETCTBUM C  TPAJULMOHHBIMU
POCCUUCKHUMHU COIUOKYJBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU,
IPUHATHIMA B OOIIECTBE MPaBWJIAMH U HOPMaMHU TMOBEJEHUS U CIIOCOOCTBYIOT
poIieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATN3AIIMKI O0YyYaIOIIUXCS.

JIugyHOCTHBIE  pe3yibTaThl  OTPAXalOT TOTOBHOCTh  OOyYarolIuxcs
PYKOBOJICTBOBaTbCS CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAMM U
paclIMpeHUe OMbITA IEITEIHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOT'O OTHONIIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAYYHOMY HAcCJIEAWI0, MOHUMAHUS 3HAYCHUS XUMHYECKOU
HAayKH B )KM3HH COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHpopManeli O TepeAoBbIX JOCTHIKEHUSAX M OTKPBITUSIX MHPOBOM M
OTCYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUAX 00
YCTPOMCTBE MUPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEICTABICHUS O COLUMAJIbHBIX HOPMax M IMpPaBUIaX MEXJIMYHOCTHBIX
OTHOIIEHWM B  KOJUJIGKTUBE, KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B
0OIIIECTBEHHO TMOJIe3HOM, y4eOHOUCCIEIOBATEILCKON, TBOPUYECKOM W JPYIHX
BUJIaX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JIEITEIIbHOCTH
IIPU BBIMOJHEHUM y4e€OHBIX, TO3HABATEIBHBIX 33J1a4, BBIMOJHEHUH XUMUYECKHUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YY€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHMMAHUI0O W  B3aWMMOINOMOIM B  TpoOlecce OATOM  y4eOHOM
NEATEIIbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE IOBEJICHHE W TIOCTYIKHM CBOUX
TOBApUIIEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MTOCJICACTBUUA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE MPEJCTABICHHS O BEUIECTBE U XUMHYECKON pEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIOIINE
OCHOBY JIJIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJbI, B3aUMOCBS3SIX UEJIOBEKa C
IMIPUPOJIHOM CPEAOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[O3HABaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TOJYYEHUE HOBBIX 3HAHUI
0 XHMHH, HEOOXOJIWMBIC JIsI OOBSICHEHHS HAOJIOJaCMbIX IIPOIIECCOB H
SIBJICHHM, TMO3HABATEIbHOW, MH(GOPMAIIMOHHONW M YWUTATEIbCKOW KYJIBTYPHI, B
TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOW pPabOThl ¢ y4eOHBIMU TEKCTaMHU,
CIIPAaBOYHOM  JINTEPATYpOil, JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJOTHI;

WHTEpeC K OOYYEHUWIO0 W TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOM
JESTETHHOCTH, K OCO3HAHHOMY BHIOOPY HANPaBICHHOCTH U YPOBHS 00y4YEHUS B
JaJIbHEHIIIEM;

4) popmupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310pPOBbI0, YCTAHOBKHU HAa 3JIOPOBBIM 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUN U
HETIPUSTAE BPEIHBIX NPHUBBIUCK (YIMOTPEOJCHUS aIKOTONS, HApPKOTHUKOB,



KypeHus), HEOOXOAUMOCTH  COONIOJEHUs] TpaBUJl  0O€30MacCHOCTH TP
oOpaIieHnu ¢ XMMAYECKUMH BEIIECTBAMU B OBITY M peajbHOM JKU3HHU;

5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHYCCKOMY HM3YUYCHHIO Mpodeccuid M Tpyda Pa3IudHOro
poJia, YBaXKCHUE K TPYAY M pe3yJbTaTaM TPYAOBOW JESITCILHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHMCHCEHHS MPEIMETHBIX 3HAHHWHA 10 XWMHHU, OCO3HAHHBIA BHIOOD
WHIUBUIYAIbHOH  TPAEeKTOPHHM  TPOJOJDKEHHUS O00pa3oBaHUS C  YUYETOM
JTUYHOCTHBIX MHTEPECOB M CITOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, ycHemHod MNpodheCCUOHAIBHOW JEATeIbHOCTH M Pa3BUTHUS
HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B MpOodeccHOHaILHOM
cpene;

6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

AKOJIOTHYECKU 1EJIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJIe KaK MCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAHUE [IEHHOCTU 3JJ0POBOTO
u Oe3omacHoro obpasza >KU3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
($u3MYEeCKOMY U MCUXUYECKOMY 3JI0POBbIO, OCO3HAHUE LIEHHOCTH COOIIOJICHUS
npaBui 0€30IacCHOTO MOBEIEHUsS MpU pabdoTe ¢ BEUIeCTBaMHU, a TakKXkKe B
CUTYaIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOJy4aeMble MPU U3YUYEHUN XUMUH, IS
pelIeHusl 3aJay, CBSA3aHHBIX C OKpPYXaloled MPUPOJHOM Cpemou, s
MOBBIIICHUS YPOBHA JKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHUS T100aJIbHOTO
XapakTepa HSKOJIOTMYECKMX MpoOJieM U MyTed HUX pEIIeHUs MOCPEICTBOM
METOJIOB XMMUH, IKOJIOTMUYECKOTO MBIIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM
B MT0O3HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPaKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTATOB BBIJACISIOT 3HAYUMBIE IS
(dbopMUpOBaHUS MHUPOBO33PEHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMT, THUIoTe3a, ¢GakT, CHCTeMa, MPOIECC, IKCIEPUMEHT H JApPYyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U
MO3BOJISIIOT  HAa OCHOBE 3HAaHUM M3 JATUX MpeaMeToB  (GOpMUPOBATH
IPEICTABICHUE O LENOCTHOW HAy4yHOW KapTUHE MHUpA, M YHUBEpPCAJIbHBIC
ydyeOHble JeUCcTBUS (TO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC, PETYJISATUBHbBIC),
KOTOpbIEe oOecneunBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM JIeATeIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE el cTBUSA

ba3zoBble 1ornueckue aeicTBus:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHSATHH (BBIACIATh UX XapaKTEPHbBIE
[IPU3HAKHU, YCTAHABIUBATH B3aMMOCBSA3b C IPYTUMU HMOHATHIMM), UCIOJIb30BATh
MOHSTHS IS OOBSICHEHUS OT/ACNbHBIX ()aKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS
U KpUTEpPUH ISl KJIacCU(UKAIMM XWMHYECKUX BEIIECTB U XUMHUYECKUX
peaKkiuii, yCTaHABIUBATh MPUUMHHO-CICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU
W3YUYEeHUs, CTPOUTH JIOTUUECKHE PACCYKIeHUS (MHIYKTHBHBIC, JICTYKTHUBHBIC,
10 AHAJIOTHH ), JIEIATh BBIBOJIBI U 3aKITIOUCHUS;

yMEHUE TPUMEHSITh B MPOIECCe TMO3HAHUS TOHATHUS (NIPEAMETHBIC U
METaNnpeIMETHbIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HUCIOJIb3yEMbIE B
XUMUHU, TpPeoOpa3oBhIBaTh IMHUPOKO MPUMEHSEMbIE B XHMHH MOJCIbHBIC
MPEACTABICHUS — XUMUYECKHUI 3HAK (CHMBOJI dJIEMEHTA), XUMHUYecKas (hopmyria
¥ ypaBHEHHE XMMHUYECKOW PEaKIMH — MPHU PElIeHUH y4eOHO-TI03HABATEIbHBIX
3amady, ¢ y4€TOM OTUX  MOJEIBHBIX  NPEICTABICHUN  BBIABISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHYECKUMX peakUuuid, BBIABIATH 0OIIUE
3aKOHOMEpPHOCTH, MNPUYUHHO-CJIEICTBEHHbIE CBS3M W IMPOTUBOPEYUS B
U3y4YaeMbIX IIPOLECCax U SIBJICHUSX.

Ba3oBble ucciaenoBareJbCcKue AeHCTBHS:

YMEHHUE KCIONb30BaTh MMOCTABIEHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA
MO3HAaHHUS, a TaK)Ke€ B KadecTBE OCHOBBI ISl (DOPMHUPOBAHMSI THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUH;

npuOOpETeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3ALMHU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, yMEHHE HaOMoAaTh 3a XOAOM Mpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATh €0 pe3yJbTaT, (OPMYIHPOBATH 0OOOIICHUS
U BBIBOJIBI 110 pe3yjIbTaTaM MPOBEAEHHOTO ONbITA, UCCIEI0OBAHUS, COCTABIIATh
OTU€T O MPOoIeJIaHHOMN padoTe.

PabGora ¢ unpopmanmei:

yMEHUE BbIOMPATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMALIUIO
pa3NUYHBIX BUIAOB U (OpPM TMPEACTABICHMS, IMOIYyYaeMyl0 M3 pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJIEp KaHMS,
CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpPUTHYECKHM OLIEHUBATh
IPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE NMPUMEHSTh Pa3IUYHbIe METOJIbI U 3aMPOCHI IIPU TTOUCKE U OTOOpPE
uH(MOpPMAIIUU U COOTBETCTBYIONIMX JIaHHBIX, HEOOXOJUMBIX JIJIsi BBITOJHEHHUS
y4eOHBIX U NMO3HABATENIbHBIX 33]1a4 OMPEACIIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIaCTU HCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIBTYPOW AaKTUBHOTO HCIIOJNB30BAHUS PA3JIMYHBIX TMOUCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (OPMY MPEACTABICHUS
uH(pOpMaIUU U WJUTIOCTPUPOBATH pellaeMble 3aJa4ll HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, IpyruMu opmamu rpaduku 1 ©X KOMOUHAIMSIMU;

yMEHUE UCIONb30BaTh W aHaJU3UpOBaTh B TMpOIEcCe Y4yeOHOU W
UCCIIEI0BATEIBCKON NEeATEIbHOCTH uH(dOpMaIIIo 0 BIIUSTHUN
IPOMBIIIJIEHHOCTH, CEIbCKOTO XO34MCTBAa M TPAHCIOPTA HAa COCTOSIHHUE
OKPYXKaroLIEH MPUPOIHON CPEJIBI.

KoMMmyHnKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:

yMEHUSI 3a7aBaTh BOMPOCHI (B Xoj€ auanora M (WUjaM) AUCKYCCHUH) TIO
CYIIECTBY OOCYyXJaeMoil TeMbl, (OpPMYJIUPOBATh CBOM  MPEAJIOKCHUS
OTHOCHUTEIBHO BBIIIOJIHEHUS MTPEJIOKEHHON 3a1a4H;

YMEHUS MPEIACTABIATH IOJIYYEHHBIE PE3yJIbTaThl  ITO3HABATEJIBHON
NEATENBbHOCTH B YCTHBIX M IHMCBMEHHBIX TEKCTaX; Jeiarb IPE3CHTALMIO
pe3yJIbTaTOB  BBINOJIHEHHUS] XMMHUYECKOrOo 3KcrHepuMeHTa (J1abopaTopHOro
OTbITa, Ja0OPATOPHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
POEKTA);

yMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[O3HABATEJIbHOM W  HCCIENOBATEIbCKOM  JEATENBHOCTH IPU  PELICHHUH
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (0OCyX)aeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JCHCTBUM, ONPENEICHUE KPUTEPHUEB IO OLICHKE
KauyecTBa BBINOJIHEHHON pabOThI U ApyTHUE).

PeryisiTuBHBbIC YHMBepcalbHbIe YUeOHbIe NelCTBUA:

YMEHHUE CAMOCTOSITEIBHO ONPENENATh LEN IEATeIbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENHHOCTD, BEIOUpATh Hanbosee 3pGEeKTHBHBIE CIOCOOBI PeIIeHUs YICOHBIX
Y TI03HABATENIbHBIX 33Ja4, CAMOCTOSITEIBHO COCTaBIIATh MJIM KOPPEKTUPOBATh
IIPEUIOKEHHBIM QJITOPUTM JEHUCTBUM IPU BBIIOJHEHUM 3aJaHUM C y4ETOM



MOJYUYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUX,
OLICHMBATh COOTBETCTBUE IMOJIYUYEHHOT'O PE3yJbTaTa 3asBICHHOMN LIEJIN, YMEHHUE
UCIOJIb30BaTh W AaHAIM3UPOBATH KOHTEKCTHI, MpEJjlaracéMble B YCIOBUM
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO 00s3aTEIHLHOIO

coJiepKaHus, YCTAaHOBJICHHOI'O JIaHHOHN (enepasbHONM pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYarONIUMUCS HAy4YHBbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, creuuduyeckue Ui TpeaMeTHOM o0jactu  «XHUMUsS», BHJBI
NEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHWS, €ro HHTEpPHpEeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xoniy oOydenus B 8 kJjacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YyHAIOIIUXCSl YMEHHI:

e pacKpbIBaThb CMBICII OCHOBHBIX XMMUUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XUMHUYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOAHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJEKYyJsIpHasg Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas J0Ji1 XUMMYECKOIO DJIEMEHTAa B COCAWHECHUU,
MOJISIPHBIN 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHMUE, COJIb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl pPeaKkuus,
KJ1accu(UKaIus peakiuii: peakiiui COeTMHEHU, PEaKluy Pa3IoKeHUs,
peakiny 3aMelIeHus, peakluu OoOMeHa, 3K30- U HHAOTEPMHUYECKHE
peakiuu, TerioBoi 3 EKT peakiuu, Iapo aToMa, FIEKTPOHHBIN CIIOi
aToMa, aToMHas oOpOuTadb, paAUyC aToMa, XHUMHUYECKass CBs3b,
MOJISIPHAsT W HENOJISIpHAs KOBAJCHTHAs CBs3b, HWOHHAs CBSI3b, HOH,
KaTUOH, AHWOH, pAacTBOp, MaccoBas JOJis BellecTBa (MpOLEHTHas
KOHIIEHTpAIMs1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHH U
IIPUMEHSATH T MOHTHUS IIPU ONIMCAHUU BEIIECTB U UX IIPEBPALLICHUN;

e HCIOJb30BATh XHUMHYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OMHapHBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COCOUHEHUAX, NPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY KJAacCy
COCIMHEHUN MO (GopMysiaM, BUJ XUMHYECKOU CBs3M (KOBaJCHTHas U
MOHHAsl) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpseiBaTh cMbica [lepmommueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh ITOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX MoJiokeHus B [lepuoanyeckout cucreme,
3aKOHOB COXPAHEHHUsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHAa ABOTajipo;

e ONUCHIBATh W XapakTepu3oBaTh TadIM4HyI0 (opmy I[lepuomgmueckoit
CUCTEMbBl XHMHUYECKHX JJIEMEHTOB: pAa3JIn4aThb TIOHATUS «TJIAaBHAs
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)», Mansie
¥ OOJIbIIIE TEePUO/IbI, COOTHOCUTh 0003HAYCHHS, KOTOPhIC UMEIOTCS B
tabmune «llepuomuueckas cucremMa Xumuyeckux syemeHToB I, .
MenpaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsj sapa, oOllee YucIio
AIIEKTPOHOB U PaCHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



K

KJIacCUUIMPOBATh  XUMHYECKUE  DAJIEMEHTHl,  HEOPraHWYECKHUe
BEILIECTBA, XUMUUECKHE PEAKIIMHU (110 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peaKIu BEIIECTB, M0 TeIIoBOMY 3PdeKTy);

XapakTepu3oBaTh (OMUCHIBAThH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOJTBEpPXKJas  OMUCAHHE  MIpUMEpamMu
MOJICKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEIHIECTB B  3aBUCHUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH TPOTEKAHUSI XUMHUYECKUX
MPEBpAICHUNA B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »3JIeMEeHTa 1o Qopmyiie
COEJIMHEHHUS, MacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, NPOBOJIUTH
pacy€Thl 10 YPaBHEHUIO XUMUUYECKON peakliuu;

OPUMEHSATH OCHOBHBIE ONEpPAlMd MBICIUTEIILHON JIESITeIbHOCTH —
aHalnM3 MW CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3aluIo,
KJ1accu(PUKaIMIO, BBISBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€U — IS
U3YUYEHHUS! CBOMCTB BEIIECTB M XUMHYECKUX PEaKIUW, €CTeCTBEHHO-
Hay4yHblE  METOAbl  NO3HAHUA —  HaAONIOZICHWE,  U3MEpPEHHeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHBIA U MBICTICHHBIN );

ClIeIoBaTh MpaBWUjaM  TIOJIb30BAaHUS XUMHYECKOM mocydaod U
7ab0paTOpHBIM 000PYJIOBAaHMEM, a TaKKe MpaBUJIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMH I10 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO MOJIYYEHUIO U COOHMpaHUIO
ra3o00pasHbIX BEIIECTB (BOJAOPOJA M KHCIOPOJA), HPUTOTOBICHHIO
pacTBOpPOB C  OMNpENeNEHHOM MaccoBOWM JOJieH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI TI0
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH W  KHCIOT C TOMOIIBIO
WHJUKATOPOB (JaKkMyc, heHon(TarenH, METUIIOPAHK U IpyTHE).

KOHIly OOyueHus B 9 KJiacce TpeIMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUINA:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHATUM: XUMHYECKHM
DJIEMEHT, aTOM, MOJIeKyJia, MOH, KaTHMOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XWMHYECKasl peakius, XUMHYECKas CBsA3b, TEIJIOBOU
b deKT peakuuu, MoJb, MOJSPHBIA O0BEM, PACTBOP, SIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJEKTPOJIMTAYECKAS TUCCOIUALINS, PEAKIIMH UOHHOTO
oOMEHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMU, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHWE ©  BOCCTAaHOBIICHHUE,
aloTponus, amM@OTEPHOCTh, XHUMHUYECKas CBsI3b (KOBAJICHTHAs,
WOHHAs, MeTaJuIMuecKas), KpUCTAIMYeCKas pemeéTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW PpEaKIuH, TMPEaeIbHO
nonycrumas konuenrtpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHX TIOHSITHH U
MPUMEHSThH 3TH TIOHSTHS PY OMTMCAHUM BEIIECTB U UX MPEBPAICHHI;
WCIIOJIb30BaTh XUMHUYECKYID) CHUMBOJUKY IS COCTaBJICHHS (Qopmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTpENeNsTh BAJICHTHOCTh M  CTEMEHb OKHUCICHUS XWMHYECKHX
DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTD
BEIIECTB K OMPEICIEHHOMY KJIacCy COSIWHEHUW 1Mo ¢dopMmyram, BHI
XUMUYECKON CBs3u  (KOBaJeHTHAs, WOHHAS, METaJUTMYecKas) B



HEOPTraHWYECKUX COCTUHEHUAX, 3apsi/l MOHA MO0 XMMUYECKON Gopmyiie,
XapakTep cpelpl B BOJHBIX PacTBOpPaX HEOPraHUYECKHX COEAMHEHH,
TUI KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIca Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAaHHUE: OIHUCHIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gpopmy Ilepruonnyueckoit cucTeMbl XUMUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rJaBHAasg moAarpynmna (A-rpymnna)» u «mnodoyHas
noarpynmna (b-rpynna)», Manbie ¥ OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HaueHHUs, KOTOpbIE HMEIOTCS B MEPUOAMYECKOW Tabnuue, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOIlee 4YHCIO JJIECKTPOHOB H
pacrpenieieHde HMX M0 JJEKTPOHHBIM CJI0siIM), OOBSICHSATH OOIIHMe
3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN B
npeaenax MajblX MEPUOJ0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(UIMpPOBaTh ~ XMMUYECKHE  JJIEMEHTBl,  HEOPraHWYEeCKue
BEIIECTBA, XUMUYECKUE PEaKIMH (TI0 YUCTY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIECTB, M0 TEII0BOMY 3(PQEKTy, M0 U3MEHEHUIO CTEeNeHEeH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CIEIUPUIECKUE XUMUUYECKUE
CBOMCTBa MPOCTBIX U CJOXHBIX BEILIECTB, IMOATBEPKIAsd ONUCAHUE
NpUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIINi;

COCTaBJISITb YPaBHEHHUS DSJIEKTPOJUTUYECKON JHUCCOLUMAIMU KHUCIIOT,
HIeJ0Yeld W COJIEW, TOJIHBIE W COKpAlIEHHBIE YpPaBHEHUS pPEaKIUil
MOHHOTO  OOMEHa, ypaBHEHHS  pEaKIuid,  MOJITBEPNKAAOIINX
CYILLIECTBOBAHHE T'€HETHUYECKON CBS3U MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

pacKpbiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ITUX PEaKIIUi;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH MNPOTEKAHUS XUMHUYECKUX MPEBpAlICHUN B Pa3IMYHbIX
YCIOBUSX;

BBIYUCIISAT OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO M MOJSIDHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJIO XHMHUYECKOTO »3JeMeHTa 1o (dopmyie
COEJIMHEHHUSI, MAacCOBYIO JIOJIFO BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
pacy€Thl IO YPABHEHUIO XUMUYECKON PEaKIINH;

COONIOJIaTh  MpaBWJIa  TOJIb30BAHUS  XUMHYECKOW  TOCYJI0OM U
7abopaTopHBIM 000py/IOBaHHWEM, a TakK)Ke IMpaBUiia OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMH 110 BBIIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJIYYEHUIO U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa 1 yTIECKUCIIOTO Ta3a);

NPOBOAUTH PEAKIMU, NOATBEPXKAAIONIME KAYECTBEHHBIM coCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABAaTh OMNBITHBIM MYTEM XJIOPHUA-,
Opomua-, womua-, Kapoonar-, ¢docdar-, cunukar-, cynbdar-,
TUJPOKCUI-UOHBI, KATUOHBI AMMOHUSI M MOHBI U3YUYEHHBIX METAILIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEILIECTB;
MPUMEHSITh OCHOBHBIE ONEPAIUU MBICIUTEIBHON AESTEIbHOCTH —
aHallu3 W CHUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTEeMaTH3aIHIo,
BBISIBJICHUE TPUYMHHO-CJICJICTBEHHBIX CBA3EH — JJIsI U3yUEHUS CBOMCTB
BEIIECTB M XWMHYECKUX PEaKUHi, €CTEeCTBEHHO-HAYYHBIE METOJIbI



NO3HaHUs — HAOJIO/IEHNEe, U3MEPEHNE, MOJIETUPOBAHHUE, SKCIEPUMEHT
(peasbHBIM u MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HauMeHnoBaHue Koan4vecTBo yacoB
Ne DJIeKTpOHHbIE (LM (ppPoBbIE)
pa3iejioB U TeEM KonrpoJbuble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NMPorpaMMslI padoThI padoThI
Paznea 1. IlepBoHayasnibHble XUMHYECKHE MOHSATHSA
XuMusi — BakKHasI
11 00J1aCTh €CTeCTBO3HAHUS 5 ) bubmuorexa [JOK
' Y IPAKTHIECKON https://m.edsoo.ru/7f41837¢c
JeSITEIbHOCTH YeJIOBEKA
19 BemectBa 1 xumMudeckue 15 1 but6moreka [JOK
' peaxkuuu https://m.edso00.ru/7f41837¢c
Uroro no pazneny 20
Pasnen 2. Baxkneiinme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
51 Bozayx. Kucnopoz. 6 bu6muoreka [IOK
' [TonsTHe 00 okcHmax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o 8 1 bu6muoreka [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. 5 1 1 bubnmuoreka [JOK
' [TonsaTre 006 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI EuG OK
24 HEOPTraHUYECKUX 11 1 1 nosmorexa I

COEeIMHEHUI

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



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

Hroro mo pazneny 30

Pazpnea 3. Ilepuoanueckuii 3axkon u llepuoguyeckas cucrema xummuieckux 3j1emeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[Iepronnueckuii 3aK0H U
[Mepuoauueckas cucrema
3.1 XAMHYECKHX DJIEMEHTOB 7
J. . Mennenecena.
Crpoenue atoma

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

XUMHUYECKAd CBA3b.

3.9 OKuCIUTENbHO- 3 1 bubmuorexa [JOK
' BOCCTaHOBUTEJIHHBIE https://m.edso00.ru/7f41837c
peakiuu
bu6mmoreka [JOK
n
TOTO HO pasnety 15 https://m.eds00.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmorexa IIOK
p p https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumeHnoBanue

Kosun4yecTBO 4acoB

Ne duaeKkTpoHHbIe (U (POBbHIE)
pa3fiejioB M TeM KonTpoabHblie IIpakTH4eckne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMporpaMMbI padoThbI padoThbI
Paznen 1. BenmecTBO 1 XUMHYeCKHE PeaKIUN
IToBTOpEeHue
11 yriayOyieHue 3HaHu| 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3JIeIoB https://m.edso0.ru/7f41a636
Kypca 8 Kkiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 brbmorexa I1OK
' p . https://m.edso0.ru/7f41a636
XUMHUYECKHUX PeaKIIHid
DIIEKTPOIUTHYECKAS
13 JIACCOIINAITHA. 8 1 1 but6mmoreka [IOK
' XUMHUYECKUE PEaKkIny B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazueny 17
Pazgen 2. HemeTaaabl M HX COeIUHEHUS
OO6mas xapakTepuCTUKa
but6mmoreka [IOK
2.1 XAMHYECKHX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsr. ["aorens
OO6m1as xapakTepuCcTUKa
bubanoreka LJOK
2.2 XHUMHUYECKHUX DIIEMEHTOB 6

VIA-rpynmnsl. Cepa u eé

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



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

COCOMHCHUA

OO0mras xapaKTepuCTHKA

53 XUMHYECKHUX JIEMEHTOB 7 bubnuorexa [JOK
' VA-rpynmsl. A30T, https://m.eds00.ru/7f41a636
dbochop 1 ux coenTUHECHHSI
OO6m1as xapakTepuCTUKa
XUMHYCECKHX AJIEMCHTOB Bubs 10K
noIMoTEeKa
2.4 IVA- .Y
rp}inmﬂ frepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COCTMHECHUS
Wroro no pazaeny 25
Paznen 3. MeTa/uibl M UX COeIMHEHUS
31 OO0mue cBoiicTBa 4 bubmuorexa [JOK
' METAJLIOB https://m.edso00.ru/7f41a636
3.9 Baxuneiime MeTamibl U 16 but6mmoreka [IOK
' WX COCTMHEHUS https://m.edso0.ru/7f41a636
Hroro mo pazneny 20

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

41 BemiectBa u maTepuainsl B 3 bu6mmoreka [IOK
' YKHM3HU YelIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
Pe3epBHOE Bpems 3 brbmorexa I1OK

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



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

8 KJIACC
Ne KouuvecTBO 4acoB
DJIEeKTPOHHbIE
n Mara nugpossie
Tema ypoka KonTpoJbHbie IpakTnyeckue
/ Bcero H3y4YeHHUs o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypchbl
[Ipeamer xumuu. Posb xumuu B bu6nmoreka [JOK
JKW3HU YyesloBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BellleCcTBa Oc
bu6mmoreka [IOK
[TonsiTHE 0 METOAAX TTO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
[IpakTuueckas padbora Ne 1
bubmuoreka [JOK
«IIpaBua paboTHI B TabOpaTopuu
N 1 https://m.edso0.ru/ff0d23
U IpUEMBI 0OpalleHus ¢ dc
71a60paTOPHBIM 000PYTOBAaHUEM -
bu6nuoreka [JOK
YucTele BelIECTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
Crioco0nI pazaeneHust cMecei e
[IpakTuyeckas paGora Ne 2 bubnuoreka [IOK
«Pa3nenenue cmeceil (Ha mpumepe 1 https://m.edso0.ru/ff0d28
OYHCTKH TIOBAPEHHOW COJIH )» c8
ATOMBI U MOJIEKYJIbI 1 bubmorexa LOK
4 https://m.edsoo.ru/ff0d2a



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

6C

XUMHUUECKUE dIIEMEHTEI. 3HAKHU

bubmuoreka [JOK

7 (CUMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6nmoreka [JOK
8 IIpocTsle U CI0KHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6nmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
3aK0H MOCTOSIHCTBA COCTaBa
BEIIIECTB. XUMHUECKas (hopmyia bubmorexa HOK
10 HHECTB. paysa. https://m.edsoo.ru/ff0d2ea
BanenaTHocts aTOMOB .
XUMHYECKHX 3JIEMEHTOB -
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OrtHocuTenbHas MOJEKYJISpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 1051 XUMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCIMHECHUHU oc
bu6nmoreka [IOK
KomnnuecTBo BemecTBa. Mob.
13 HITHECTBO BEIECTS e https://m.edsoo.ru/ff0d52
MousipHast macca
30
DU3NYECKUE U XUMUUYECKHUE bubmorexa [JOK
14 https://m.edso0.ru/ff0d37f
SIBIICHUS. XUMUYECKas peaKius N
15 | IIpu3Haku U yCIOBUS MIPOTEKAHUS bubmuoreka [{OK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHYECKHUX PEaKLUi

https://m.edsoo.ru/ff0d3a
16

3aK0oH COXpaHEHHUs MacChl

bubmuoreka [JOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Brrunciienus komuecTBa, MacChl bubmuoreka [JOK

17 | BemiecTBa 10 YpaBHEHHSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKInit 08
Knaccudukanus XumMuueckux

€aKIuil (CoeTMHEHNUS bubmorexa LOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pasnoKeHusl, 3aMEIICHUS, p
oOMeHa) 4
M. B. JIoMOHOCOB — yu&HBIN- bubmmoreka [JOK

19 | »sumuknonenuct. O600IIeHUE U https://m.edsoo.ru/ff0d40
CUCTeMaTHU3alusl 3HAaHHUH c4
Kontponsnas padora Nel no reme bubnumoreka [IOK

20 | «BemecTBa 1 XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. CoctaB bubanorexa [HOK

21 | Bo3myxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
npocrtoe BemecTtso. O30H 8e
DU3NYECKUE U XUMUYECKHUE
CBOICTBA KHCIIOpOAa (peaKIuu bubmorera [JOK

22 p b https://m.edsoo.ru/ff0d46
okucyeHus, roperne). [lonstue 14
00 okcuaax _

23 | CnocoOslI MoMy4YeHus KUCIopoia bubmuoreka [{OK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JIabopaTopuu u
IPOMBIIUICHHOCTH. [IpuMeHeHune
KUCIIOpoa

https://m.edsoo.ru/ff0d49
7a

TemnoBoii 3p ekt XumMmuyeckon
peaxIyu, TOHSITHE O

bu6nmoreka [IOK

24 | TepMOXUMHUYECCKOM ypaBHCHUH, https://m.edsoo.ru/ff0d47
9K30- U DHIOTEPMUYECKUX 90
peakuusx
TornmmBo (HedTh, yroib U METaH). bub6mmorexa [IOK
25 | 3arps3HeHue Bo3Jyxa, CocOoObI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpallCHHS 4a
[TpakTtrueckas padota Ne 3 mo
bubmuoreka [JOK
teme «[lonyuyenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUYCHHE €TO 5
CBOWCTB» =
Bonopon — aneMeHT u npocroe bubmmorexa [IOK
27 | BemecTBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
IpUpoJIe do
DOu3nIeCcKue U XUMUYCCKHUE bu6nmnoreka [JOK
28 | cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do
bu6mmoreka [IOK
29 | TloHsATHE O KMCIIOTaX U COJSIX https://m.edsoo.ru/ff0d50
d2
bu6mmoreka [IOK
Crioco6bI nostyueHust BOAOPOAa B
30 https://m.edsoo.ru/ffod4d

nabopaTopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IpaxTtuyeckas padota Ne 4 o
teme «IlomydeHne u cooupanue

bu6mmorexa [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPOJIa, U3yUEHUE €T0 )
CBOMCTB) -
ModsipHblii 00BEM ra30B. 3aKOH bubmorera [JOK
32 https://m.edsoo.ru/ff0d54
ABoraapo 2¢
Brruucienus o0b€Ma, KOIHYECTBA
bu6nuoreka [JOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WIIH 20
00BEMY T
Brruucnenus 00MOB razos o
bu6mmorexa [IOK
YpaBHEHHUIO PEaKlMu Ha OCHOBE
34 . N https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOLIECHUI 08
razoB 08
bu6mmoreka [IOK
dusnueckue U XUMHUUECKUE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI 7a
CocraB ocHoBauuii. [lousarue 00 Bubmiorexa LIOK
36 https://m.edsoo.ru/ff0d59
HWHUKATOpax e
Bopa kak pacTBopuTeb.
bu6mmoreka [IOK
HacuimeHuble 1 HEHACKIIIEHHBIE
37 https://m.edsoo.ru/ffod5h
pacTBopbl. MaccoBas 107 40
BEIIIECTBA B pacTBOPE -
38 [TpakTrueckas pabora Ne 5 o bubmmoreka [JOK

teme «IIpurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAEeNEHHON MacCOBOM 10Jer
pPacTBOPEHHOTO BEIIECTBA

ba

KonTtponbHas padota No2 o Teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 42
bu6nmnoreka [JOK
Okcuapl: coCTaB, KiaccuUKaIus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyuyenue u xumMu4eckue bub6nuoreka [IOK
41 | cBOMCTBA KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHIIOB 4e
) bu6mmorexa [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJaccuduKalys, HOMEHKIATypa ca
bu6mmorexa [IOK
[Tonydenue u xuMudyeckue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUM ca
) bu6mmoreka [IOK
KwucnoTsr: cocras,
44 https://m.edsoo.ru/ffOdfee
KJaccuukanus, HOMEHKIIATypa )
Bbu6nmuoreka [JOK
[Toyyenue u XUMHUYECKHE
45 - https://m.edsoo.ru/ffOdfee
CBOMCTBA KMCIJIOT )
Conu (cpenHue): HOMEHKIIATYpa, bubmmorexa [JOK
46 | crmocoObl mosydeHus, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOWCTBA 74
47 | Tlpaktudeckas padora Ne 6. bubmuorexa [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

PCI_HCHI/Ie 3KCHepI/IMeHTaHBHbIX
3ama4d 1mo reMe «OCHOBHEIE
KJIACChl HEOPTaHUYCCKUX
COEIUHEHUI

https://m.edsoo.ru/00ad9b
7c

I'eneTnueckas cBI3b MCKIY

bu6nmoreka [IOK

48 | xIaccaMu HEOPTraHUYECKHX https://m.edsoo.ru/00ad9a
COCTMHECHUH 50
O06001IeHNE B CUCTEMATH3AIIUS bubmorexa LOK
49 . https://m.edso00.ru/00ad9c
3HAHUH
b2
Kontponsnas padora Ne3 o reme bub6mmorexa [LIOK
50 | "OcHoBHBIE KJ1acChI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeTMHEHUI" la
[TepBbIe MOMBITKH
bubmuorexa [JOK
KJIaCCHU(PUKAIIMH XUMHUYECKUX
51 https://m.edsoo.ru/00ad9f
3nemMeHTOB. [IoHsTHE O Ipymnax fa
CXOAHBIX DJICMEHTOB -
[Tepronnueckuii 3aK0H U
bu6nmoreka [JOK
[Iepnoanueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHYECKHX d1eMeHToB JI. H. 20
Menneneena -
bu6nmoreka [JOK
53 | Ilepuonsbl, rpymniibl, HOATPYIIIBI https://m.edsoo.ru/00ada5
2c
bu6mmorexa [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX s1ep. M30Tomsl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue 3JIeKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB

bu6mmorexa [IOK

55 . https://m.edsoo.ru/00ada6
Ilepuonuueckoit cucremst /. Y. be
Menneneena -
XapakTepucTHKa XUMHUYECKOTO
bu6nmnoreka [JOK
DJIEMEHTA 110 €0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
ITepuonunueckoii cucreme /1. 1. 24
Menneneena -
3nauenue [lepuonnyeckoro
bu6mmorexa [IOK
3aKOHa JJI pa3BUTHUS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. [[. 1. MenneneeB — 6e
Y4E€HBIN, IEJATOT ¥ TPakIaHUH -
DJIEKTPOOTPUIATEIIHLHOCTD
TPOOTP bubmuoreka [JOK
aTOMOB XUMHUYECKUX DJIEMEHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepoccniickas mpoBepoyHas b3
pabora bg
bu6nuoreka [JOK
59 | Honnas xumMu4eckas CBI3b https://m.edsoo.ru/00adac
34
bu6nmnoreka [JOK
KoBanentnas nossipHas
60 https://m.edsoo.ru/00adaa
XHUMHYECKas CBI3b
b8
bu6nmoreka [JOK
KoBasentHas HenossspHas
61 https://m.edsoo.ru/00adaa
XHUMHYECKas CBI3b
b9
bub OK
62 | CreneHb OKUCIEHUS nosmorexa I

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



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

28

OKHUCIIUTEILHO-

bu6mmorexa [IOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEIJIBHBIC PEAKIINN 76
bu6mmorexa [IOK
64 | OkuCIHTEIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
Kontponsnas padora Ne4 o reme bubmmoreka [IOK
65 | «Ctpoenue aroma. XumMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
N bu6mmoreka [IOK
P . 0606
66 C3CPBIRHL YPOR. 100 fu creH 1 https://m.edsoo.ru/00adb3
CUcreMarTuisalmda 3HaHUN 3c
N bu6mmoreka [IOK
P . 0606
67 C3CPBIRIT YPOIK. 1100 ?l ereH 1 https://m.edsoo.ru/00ad9c
CHUCTEeMaTH3aIusl 3HaHUI b2
. bu6mmoreka [IOK
P . 0606
68 C3CPBIRI YPOX © fu crne 1 https://m.edsoo.ru/ff0d61
cHUCTeMaTH3aIusl 3HaHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoumnuyecTBo yacos
DJIEeKTPOHHBIE
Jara uudposbie
n | Tema ypoka KonTpoabHbie IIpakTH4eckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypcbl
n
Ilepronnueckuii 3aK0H.
but6mmoreka [JOK
[Tepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKUX 37ieMeHTOB /1. o
N. Menneneena -
3aKOHOMEPHOCTH B
N bu6nunoreka [JOK
W3MEHEHUU CBOWCTB
1 https://m.edso0.ru/00adb6b
XUMUYECKHUX IJIIEMEHTOB 6
IIEPBBIX TPEX IEPUOOB h
Knaccuduxanus u bubmmorexa [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Bunaesl xXuMHu4yecKkoi CBSA3U U bu6mmoreka [IOK
THUMBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
peIméToK 6
Kontponbnas pa6ota Nel
o reme «IloBropenue u
yriyOJieHue 3HaHUN 1 1
OCHOBHBIX Pa3/esoB Kypca
8 Kilacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccuduxanums bub6mmorexa [IOK
6 XUMHUYECKHUX PEaKLui 1o https://m.edsoo.ru/00adbch
Pa3IMYHBIM IPU3HAKAM 0
[TonsiTue o ckopocTu
. bubmnorexa [JOK
XUMHYECKON PEaKIuu.
7 https://m.edsoo.ru/00adbe9
[ToHsITHE O TOMOTEHHBIX U N
TCTCPOIrCHHBIX PCAKIHUAX B
IToHsiTHE O XUMUYECKOM
paBHOBecuu. DaKkTOpHI,
bu6mmorexa [IOK
BIIUSIOIINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu u .
MOJIOXKEHUE XUMUYECKOI'O -
paBHOBECHS
OKuCIUTETHLHO- bu6mmorexa [IOK
9 BOCCTaHOBUTEIIbHbBIE https://m.edsoo.ru/00adcad
peakimmn e
Teopus
. bu6mmorexa [IOK
AIEKTPOJIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nuccoranuu. CUiabHbIE U 3
ci1a0ble AIEKTPOJIUTHI B
but6mmoreka [JOK
HonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiuit
8
XHUMUYECKHE CBOWCTBA
. bu6nmoreka [IOK
KHUCJIOT ¥ OCHOBAaHUM B
12 https://m.edsoo.ru/00add5d

CBETe MpPEeCTaBICHUNA 00
AJIEKTPOIUTUYECKOM

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconuanunmn

XMMHYECKHE CBOWCTBA

COJICH B CBETE bu6nuoreka [JOK
13 | mnpencrapieHuit 00 https://m.edso00.ru/00add8b
SIIEKTPOJINTHYECKOH 2
JIACCOITAAINN
bu6mmorexa [IOK
[TonsaTHE 0 runponuse
14 . https://m.edsoo.ru/00add9d
coJeit
4
OGobmeHe u bu6mmorexa [IOK
15 . https://m.edsoo.ru/00addd1
CHUCTEMAaTH3aIUs 3HAHUI )
[TpakTrueckas padora Ne 1.
bu6nmoreka [IOK
«Perienue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTABHBIX N
3a/1a9» B
Kontponbhas pabota Ne2
o TeMe
bu6nuoreka [IOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOUALIUSA. 0
XHUMHUUYECKUE PEAKLIUU B -
pacTBopax»
OO1as xapakTepucTuKa
P P bubmuorexa [JOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MIpUMEpe 2
xJopa h
19 | Xnoposomopoa. ComsiHas bubmuoteka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KUCJIOTa, XUMUYCCKHEC
CBOICTBa, MOyYEHUE,
MIPUMEHCHHE

https://m.edsoo.ru/00adel0
4

[TpakTuueckas padora Ne 2
no teme «Ilomydyenue

bubmnorexa [JOK

20 CONAHON KHCTOTEL https://m.edsoo.ru/00ade34
P 8
u3yuyeHue e€ CBONCTB»
Beruucnenus no Eu6 OK
YpaBHEHUSAM XUMHUUYECKHUX nomorexa [
21 AL, €I OLHH 13 https://m.edsoo.ru/00ade48
pCaKkmuu, it 8
pEeareHToB J1aH B U30bITKE
OO6m1as xapakTepucTuka bubmorexa LOK
22 T — https://m.edsoo.ru/00ade64
py a
AJIIOTPOIIHbBIE
MOJU(DUKAIIUH CEPBI.
Haxoxnenue cepsl u €€ bubmorexa [JOK
23 N —— https://m.edsoo.ru/00ade64
' a
XUMHUYECKHE CBOMCTBA -
Cepbl
CepoBomopo1, CTpOEHHUE, bu6muoteka [IOK
24 (bU3UYECKHe U XUMUYECKHE https://m.edso00.ru/00ade80
CBOICTBA 2
Oxkcuppl cepsl. CepHas
bu6nmoreka [IOK
KHCJIOTa, (PU3NIECKHE U
25 https://m.edsoo.ru/00adea2

XUMHUYECKHUE CBOMCTBA,
IIPUMEHEHNE

8



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

XUMHYECKUE PEaKLUH,
JIEXKAIlE B OCHOBE

MIPOMBIIIIEHHOTO CrIocoda bu6mmoteka [IOK
26 | TmoJydeHHs CepHOU https://m.edsoo.ru/00adec8
KHUCJIOTBl. XUMUYECKOE a
3arpsi3HEHUE OKPY KaroIIeH
Cpellbl COeTMHEHUSIMU CEPhI
Brruncienue MmaccoBoi bu6nuoreka [IOK
27 | [momu BeIXOJa MPOIYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO01as xapakTepucTuKa
31eMeHTOB V A-TpyIIIBI. bubmuotexa [JOK
28 | AB3or, pacipocTpaHeHHE B https://m.edsoo.ru/00adeea
pupoJie, PU3NUECKUE U 6
XUMHUYECKHE CBOMCTBA
AMMuak, ero puznueckue bubnmnorexa [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJTy4YeHUE U PUMEHEHHE 4
[TpakTrueckas padora Ne 3
bu6nuoreka [IOK
30 | MOTeMe «lonyetiie https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHue ero 0
CBOMCTB»
A3oTHas Kuciora, cé bu6nuoreka [JOK
31 | ¢wusnyeckre u XUuMHYECKUE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bu6nuoreka [IOK
32 Hcnonws3oBaHne HUTPATOB

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATIbHBIX
yaoOopenuii. XuMudeckoe
3arpsiI3HEHUE OKPYKaroIIen
Cpeabl COCANHCHUAMU
azora

|0

docdop. Oxeun dhocdopa
(V) u pocdopnas kucnora,

bu6mmorexa [IOK

33 https://m.edso0.ru/00adf68
buznyecKrue U XUMHUYECKUE a
CBOMCTBA, NOJIYYECHHE -
Hcnonws3zoBanue pocdator
B KQUECTBE MUHEPAJIbHBIX bubmuotexa [JOK
34 | ynoOpenwmii. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEIbI 0
dbochatamu
Yraepon,
bu6mmorexa [IOK
pacnpocTpaHeHUe B
35 https://m.edsoo.ru/00adfd9
npupoje, Gu3ndecKue u c
XUMUYECKHUE CBOWCTBA B
Oxcunpl yriaepoaa, ux
¢bu3nveckne 1 XUMHYECKUE bubmmoreka [IOK
36 | cBoiicTBa. DKOJOTHUECKUE https://m.edsoo.ru/00adfeb
poOJIeMBbI, CBSI3aHHBIE C €
okcugoM yriepoaa (1V)
N bu6nmoreka [IOK
VYronpHas KAcioTa u eé
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ITpakTnueckas padora Ne 4
o teme "[lonyuenue

bubmmorexa [JOK

38 | yruekwucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBennas peakiys Ha e
KapOoHaT-UOH"
[TepBoHavanbHBIC TOHATHS
bubmuorexa [JOK
00 OpraHmYeCcKUux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KakK O o
COEIMHEHUSX yIiiepoaa -
. bu6nuoreka [IOK
Kpemnnii u ero
40 https://m.edso0.ru/00ae080
COEIUHEHUS "
ITpakTryeckas padota Ne 5.
Pemenue
bubmmorexa [JOK
AKCTIEPUMEHTAJIBHBIX 3a7a4
41 N https://m.edsoo.ru/00ae0bf
o teme «Baxkuenme 5
HEMETAIJIbI U UX -
COEIMHEHUS
Konrponbnas pabora Ne3
. bu6mmoreka [IOK
o teMe «BaxHenmnme
42 https://m.edsoo.ru/00ae0el
HEMETAJUIBI U UX g
COEINHEHHS =
OO6muras xapakTepucTUKa
XUMHYECKHUX DJICMECHTOB — bu6nuoreka [JOK
43 METaJIOB. MeTalTnuecKast https://m.edso0.ru/00ae103

CBA3b U MCTAJIIIMYCCKasA

KPUCTAUIMYECKAS PEIIETKA.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa

METaJlJIOB
XHUMHUYECKHE CBOMCTBA
bu6mmorexa [IOK
METAaJLJIOB.
44 . https://m.edsoo.ru/00ael115
DIEeKTPOXUMHUIECCKUN P 5
HanpsH>KEHUA METaJJIOB B
OO0mue crmocoOsI
MOJTyYCHHUST METAJLIOB.
CnnaBsl. Beruucienus no bu6nuoreka [JOK
45 | ypaBHEHHMSIM XMMHUYECKHX https://m.edsoo.ru/00ae115
peaKIii, eclii OANH U3 6
pEareHToB COJCPIKUT
IPUMECH
[TousTHE O KOPPO3UU Brbmorexa TIOK
46 PP https://m.edso00.ru/00ael127
METAaJJIOB
8
bubmuorexa [JOK
47 [Ilenounble MeTaIIBI https://m.edsoo.ru/00ael4b
2
OKCHUIbI ¥ THAPOKCHIBI bubmorexa [JOK
48 P https://m.edsoo.ru/00ael4b
HATPHS U KU )
[[{erouno3emenbHbIE bubnmoreka [JOK
49 METaJUIbl — KaJdbIuH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxwueiime coenmHeHUs bubmuorexa [JOK

KaJbus

https://m.edsoo.ru/00ael5e



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

|0

O060011eHue 1

51
CHUCTEMAaTH3alINs 3HAHUHN
JKEcTKOCTh BOJIBI M bubmmorexa HOK
52 . https://m.edsoo.ru/00ae188
CHOCOOBI €€ yCTpaHeHus 6
ITpakTrueckas padora Ne 6 bub6mmorexa [IOK
53 o TeMe "YKECTKOCTh BOJIbI https://m.edsoo.ru/00aelae
Y METOJIbl €€ yCcTpaHeHus " 8
bu6nmoreka [IOK
54 | AmoMuHUR https://m.edsoo.ru/00aelc6
4
AmpoTepHbIe CBOICTBA bubmorexa LHOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa U THIPOKCH]IA 4
butmmoreka [IOK
56 | XKemneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, THIPOKCHUIBI U bubanorexka HOK
57 conu xene3a (Il) u xenesza https://m.edso00.ru/00ae35e
() 6
58 O60061eHue u
cHUCTEMAaTH3allus 3HAHU N
[TpakTuyeckas padora Ne 7.
Pemierie bu6mmorexa [IOK
59 https://m.edsoo.ru/00ae3de

AKCIEPUMEHTAIbHBIX 3a]1a4
o TeMe «Baxaeuiime

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

METAJJIbI U UX
COCIUHCHUA»

Brruucienusa no
YpPaBHEHUSAM XUMHUYECKHUX
pEeaKIuii, €CJIM OJIUH U3

bu6nunoreka [JOK
peareHTOB JaH B H30BITKE
60 https://m.edsoo.ru/00ael75
WJIH COCPKUT MIPUMECH. 0
Beruucnenus maccoBoit -
JIOJIK BBIXOJ1a IPOJYKTa
peakiu
61 O06001IeH e U
CHUCTEMAaTH3allus 3HAHUH
Kontponbhas padorta Ned
62 o Teme «Bakueiiime
MeTaJUIbl U UX
COCTHHCHHUSI»
BemectBa u maTepuasl B bubnmnoreka [JOK
63 MOBCEHEBHOM JKU3HU https://m.edso0o.ru/00ae3f5
YyeIoBeKa 0
bu6mmoreka [IOK
XUMHYECKOE 3arpsi3HEHHE
64 . https://m.edso0.ru/00ae427
OKPYKarOIIeH CpeIbl 0
bu6nmorexa [IOK
Ponb xumuu B permeHuun
65 https://m.edsoo.ru/00ae427
HKOJIOTHYECKUX MPOOIIeM 0
66 PesepBHbIii ypok. bubnmoreka [JOK

O06001eHne "

https://m.edsoo.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTEeMaTH3aIMs 3HAHWI a
PesepBHbIii ypok. bubmmoreka [JOK

67 O06o0mmeHue u 1 https://m.edsoo.ru/00adb33
cHUCTeMaTH3alus 3HaHUH c
PesepBHbIii ypok. bubnmnorexa [JOK

68 O6o06mIcH e U 1 https://m.edsoo.ru/00ad9ch
CHCTEeMAaTH3aIus 3HaHUH 2

OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






