MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUUCKOW ®EJEPAIIIN
MunucrepcTBo oopazoBanuss OMcKoi odJacTu
KomuTteT o0pa3zoBanusi AxMuHucTpanuu MypoMueBcKoro

MYHHIIUNIAJBHOTO paiiona OMcKkoii 00J1acTH

MBOY "KounaparbeBckass COII"

COI'JTACOBAHO YTBEPX/EHO
3aMCCTUTCIIb JUPCKTOPaA OAUPCKTOP

HBanoBa A. A. Pemuesa O. 1.
[Tpuxaz Ne 66 ITpuxaz Ne 66
oT «30» aBrycra 2024 r. ot «30» aBrycra 2024 1.

HAOKYMEHT NMOAMNNCAH
ONEKTPOHHOWM NOANMNCbLIO
PABOYAS ITPOI'PAMMA
(ID 6193549)

yueOHoro npeamera «Xumus. bazoBblili ypoBeHb)

U1t oOygaromuxcs 8 — 9 Kj1accoB

Konaparseso 2024



INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XMMHUHM Ha YpPOBHE OCHOBHOrO o0OIIero ooOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs, MPEICTaBICHHBIX
B ®T'OC 00O, a Takxe Ha OCHOBE (enepabHOI padodeil MporpaMMbl BOCITUTAHUS
U C y4€TOM KOHUEIMIMK TPENnojiaBaHus y4YeOHOro mpenMera «XHMHUS» B
oOpa3zoBaTeabHbIX opranu3amnusiax Poccuiickoit denepanuu.

[Iporpamma mo xumMum Ha€T TpEACTaBICHHUE O IENSIX, OOIIel cTpaTeruu
o0yuyeHus, BOCIUTAHHMS W Pa3BUTHS OOYUYAIOIIUXCS CPEJACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBJIMBAET oOsi3aTenbHOe npeaMETHOE COJIepKaHue,
npeaycMaTpuBaeT paclpeesieHne ero Mo KiaccaM U CTPYKTYPUPOBAHHUE 10
pazzenaM M TeMaM MPOrpaMMbl MO XHWMHHU, OIPEICISICT KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHMS, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YUCHHS XUMUHU € Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TpoIlecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarommxcsi, OINpeaeaseT BO3MOXHOCTH IpeaMera s
peanuzanuu TpeOoBaHUN K pe3yjbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUU K
pe3ynbpTaTamM 0O0y4YeHUsI XMMUU Ha YPOBHE TICJICH U3YUCHUS MPEAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEIbHOCTH OO0YyYaloIlierocsi Mo OCBOCHHUIO
y4eOHOT0 CO/IepKaHMUS.

3HaHWE XHMHUHU CIIY)KUT OCHOBOM s (OPMHUpPOBAHHS MHPOBO33PCHHS
00yyJaroIerocs, ero NnpejacTaBJICHU O MaTepUAIbHOM €IMHCTBE MHpPA, BAXKHYIO
posib urparot (GopMUpPyEMbIE XHMMHEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TI00aNIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U AKOJIOTMYECKOM O€30MMacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaiM3allui  BO3MOXHOCTEH IS CaMOpa3BUTHS U
dbopMupOBaHUS KYIbTYpPbl JUIHOCTH, €€ 001IeH 1 (YyHKIIMOHATLHON IPAaMOTHOCTH;
BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
0o0yy4aromuxcsi, HABBIKOB WX CaMOCTOSITEILHOM  yuyeOHOM  JesTEeIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIIENOBATEILCKUX yMEHUH, HEOOXOIWMBIX Kak B
MOBCEIHCBHOM >KM3HM, TaK U B MPO(ECCHOHAIBHON NESATEIBHOCTH; 3HAKOMUT CO
crienupUKOM HaydYHOTO MBIIICHHS, 3aKJIaIbIBAET OCHOBBI II€JIOCTHOTO B3TJIsa Ha
€MHCTBO TMPUPOJBI M 4YEJIOBEKa, SBJISETCA OTBETCTBEHHBIM JTaloM B
dbopmMupoBaHUU €CTECTBEHHO--HAyYHOM IPaMOTHOCTH 00yJarIIMXCS;



croco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHbIM
3HaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE
o0pa3oBaHUE 00yYAOLTUXCSI.

JlanHbie HampaBiieHHsT B OOYYEHUM XUMHUU OOECIEUMBAIOTCA CHEIUPUKON
colepKaHusi  y4yeOHOro  TMpeaMeTa, KOTOpBIM  sBIAETCS  NEJaroru4yecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOIl HAYKW XMMUU Ha ONPEEIEHHOM JTarne €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCSA CHCTEMbl MEPBOHAYAIBHBIX MOHSATHH XHMHH, OCHOB
HEOPraHWYECKOM XHMHUU W  HEKOTOPBIX OTIENbHBIX 3HAUMMbBIX TOHSATUHN
OpraHUYeCKON XUMHUHU.

CrtpyKTypa coiepkaHusi MpOrpaMMbl IO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa kK e€¢ uizydeHuto. CojepkaHUE CKIIAJIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEUIECTBE M CUCTEMBI MOHSATHI O XUMHUECKOMH
peakimu. O06e 53TH CHUCTEMBl CTPYKTYpHO OPTaHHU30BaHbl 1O TMPUHIUILY
MOCJIEI0BATEIBHOIO Pa3BUTUSI 3HAHUNA HAa OCHOBE TEOPETUUYECKUX NPEACTABICHUMN
Pa3HOTO YPOBHSI:

- ATOMHO--MOJICKYJIAPHOI'O YYCHHUS KaK OCHOBBI BCCI'O €CTCCTBO3HAHUS

- [Tepuoguueckoro 3akoHa [[. 1. MenaeneeBa Kkak OCHOBHOTO 3aKOHA

- YUCHHA O CTPOCHUHU aTOMA U XUMHUYECKOMN CBiA3U,

- IpeACTaBICHU 00 SJIEKTPOIUTHYECKOM JUCCOLMAIIMKM BEIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyrOMY, BBITIOJIHSISI PYHKITUN OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOKHOCTEW MPAKTUUECKOTO MPUMEHEHUS U MTOJIYUYEHHUS NU3y4aeMbIX
BEILIECTB.

OcBoenue mporpaMmbl TI0O XUMHH  CIOCOOCTBYeT  (HOPMUPOBAHHIO
IPEACTABICHUS O XUMHUECKON COCTABIISIONIEH HAYYHOM KapTUHBI MUpPA B JIOTHUKE €€
CUCTEMHOW MPUPOAbI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3ydeHue XMMUM MPOUCXOAUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3Y4YeHHBIX YUeOHBIX mpenmMeToB: «Okpysxaromuii mupy», «buomorus. 5-7
Kyacce» U «dusuka. 7 Kinacey.

[Ipy wW3ydYeHHM XUMUU MPOUCXOIUT (POPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPhI. 3a/1aua



y4eOHOro MnpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUNA —
BaXKHEHIINX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKd, B NPUOOUIEHUH K
Hay4YHBIM METOJaM IO3HAHUS MPHU M3YUYEHUH BEIIECTB U XMMHUYECKHX PEaKIHil, B
(opMUPOBaHUHU U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U X IPUMEHEHUH B y4EOHO-
MI03HABATEJILHOW U y4eOHO-MCCIIeI0BATEIbCKON IEITENFHOCTH, OCBOCHUN MPABHII
0e301acHOro oOpaIieHus ¢ BEIeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu M3ydyeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Ba)KHOE
3HA4YEeHUE MPUOOPEIH TaKue IEIH, KaK:

- dbopMHUpOBaHHE WHTEICKTYabHO Pa3BUTOM JMYHOCTH, TOTOBOM K
CcaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPUHSITUIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

- HANpPaBIEHHOCTh OOy4YeHUS Ha CHUCTEMAaTHMYeCKOe MPHUHOOIICHHE
00yYaromuxcst K CaMOCTOATENbHON I03HABATENBbHOW NEATENbHOCTH, HAay4YHBIM
METOJaM TO3HaHMS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMUHU;

- obecrieueHue YCIIOBHIA, CIOCOOCTBYIOITUX PUOOPETEHUIO
00y4aroIUMHUCS OIBITa Pa3HOOOPA3HOM AEATCIILHOCTH, TIO3HAHKS U CAMOIIO3HAHMS,
KJIIOYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIUH), HMMCIOIINX YHHBEPCAIHHOE
3HAYCHUE JIUIS PA3JINIHBIX BHJIOB JICATCIHLHOCTH;

- dbopmupoBanue o0me (yHKIMOHATBLHOM M €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHHA OOBSICHATh W OICHWUBATH SIBIICHUS
OKpY>KaloIlllero MHUpa, UCIOJb3ysd 3HAHHUS U ONBIT, MOJYYEHHBbIE NPU U3YUYEHUH
XUMUH, IPUMEHATD UX MPHU PEIICHUU TPOOJIEM B MOBCEIHEBHOW KU3HU U TPYAOBOU
NEeATEeIbHOCTH;

- dbopmupoBaHre y OOYydYalOIMUXCAd TYMaHUCTUYECKUX OTHOIICHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJIOTHYECKU
1eJeCO00pa3HOro MOBEIEHUsT B OBITY W TPYAOBOM JAESATENBHOCTH B LEIAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOJHON CPEJIBL;

—pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQMIS U HANPaBIECHHOCTH JajJbHEHIIEro
o0yueHus.

OO611ee 4Kciio 4acoB, OTBEAEHHBIX JIJIs1 U3yUYECHHSI XUMUU Ha YPOBHE OCHOBHOT'O
obmrero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KIIACC llepBoHayajibHble XUMUYECKHE MIOHATHS

[Ipeaqmer xumun. Posnb XUMHUM B )KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrtBa. Dusznueckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BeulecTB. [lonATne 0 MeTromax mo3HaHus B XUMHHU. YHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust CMeCei.

ATOMBI W MOJEKYJbl. XUMHUYECKUE »HieMEHTbl. CHMBOIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast oJisi XUMMHUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo Bemectsa. Monbs. MossipHas macca. B3auMocCBsI3p KOIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYpHBIX €IWHHUIl BemecTBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

Pu3nuecKue U XUMUYECKHE SBJICHUS. XUMHUUYECKasl peakuus U €€ MpU3HaKU.
3aKOH COXpaHEHUsI MacChl BellecTB. XUMUYecKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEaAKINil (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYA0U, paBUiiaMu paboThl B JlabopaTopuul U
npuémMamMu oOpaieHus ¢ 1abopaTOpHBIM 000PYI0OBAaHHUEM, U3yUYCHUE W OTMCAaHUE
¢u3nueckux CBOWCTB 0O0pa3lloB HEOPTraHWYECKUX BEIIECTB, HAONIOJCHHE
¢dusnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJIbI) U XUMUUYECKUX (TOPEHUE CBEYH, MPOKAJIMBAHUE
MEJTHOM IIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOM) SIBJICHUN, HAOII0JICHUE U
ONMCAaHUE NPU3HAKOB MNPOTEKAHUS XUMUYECKUX peakluil (pa3ioXeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapusi, pa3siokKeHUE TUIPOKCUIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBUE Kene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB pa3eieHUs] CMECed: ¢ MOMOIIBI0 MarHuTa, (PrIbTpOBaHUE,
BbITIApUBAHUE, JUCTHILUISALNSA, XpoMaTorpadusi, IPOBEICHUE OYUCTKU MOBAPEHHOMN
coid, HaOJIOJEHWEe U  ONHCAaHWEe  Pe3yJbTaTOB  NPOBEJECHUSA  OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEe MOJEKYI
(I1apocTepKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — anemeHT M mpocroe
BemiecTBO. Haxoknenuwe kuciopoja B Npupoje, (PU3NUECKHe W XUMHYECKUE



cBoiictBa (peakmuu ropenus). Oxcuawl. [Ipumenenue xkucnopoma. CrocoObl
MOJIy4eHHs] KUCTopoZa B JabopaTopud U MNPOMBINUIEHHOCTH. KpyroBopoT
Kucinopoza B npupojae. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3 PeKT XUMUYECKON peakIuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakUuuH. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3¢ (deKra, pa3pynieHne 030HOBOTO CIIOS.

Bonopon — anmemeHT u npocroe Benectso. Haxoxaenue Bogopoaa B npupose,
(pu3nyecKkue 1 XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI ToayueHus. KucaoTel
U COJIN.

MoutsipHblil 00BEM ra30B. Pacy€Thl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpEL
Hacellmennble M HEHACBIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Pone pacTBOpOB B IpUpOAE U B JKU3HU 4elnoBeKa. KpyroBopor BOJBI B MPUPOJE.
3arps3HeHHe NPUPOAHBIX BOJA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxcuabl. Kiaccuduxanms
OKCHUJIOB:  cojieoOpa3yromiue  (OCHOBHbIC, KHUCJIOTHbIE, aM(OTEpHbIC) U
HecosieoOpasyromue. Homenknarypa oxcuaoB. Pu3nyeckue M XHUMHYECKUE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuil. du3nyeckue M XMMHYECKHE CBOKCTBA
ocHoBaHuU. [loyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanua kucnor. Homenknatypa kucior. @usndeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Pan axruBHoctm MmerauioB H. H. bekerosa.
ITony4yenue Kucmor.

Comu. Homenknarypa conert. @u3ndeckue 1 XUMAYECKUE CBOWCTBA COJIEH.
[Tonmyyenue couei.
['eneTnyeckas CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTMpe/IEIICHUE COJEPIKaHMsI KUCIOPOIa B BO3AYXE, MOTyUCHHUE,
coOupaHue, paclo3HaBaHWE W W3yYEHUE CBOMCTB KHCJIOpOJa, HAOIIOICHUE
B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJAOM M YCJIOBHS BO3HUKHOBCHHS U
peKpalieHus TopeHus (1mokapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUIOB U OTTUCAaHUE
WX CBOICTB, OJIy4eHHE, COOMpaHuE, pacliO3HABAaHUE M N3YYCHHE CBOMCTB BOJIOPOIa
(ropenue), B3aumojmecTBue Bojopora ¢ okcuaoM wMeau (II)  (Bo3MoOxHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), HAOIIOIeHUE 00Pa3IIOB BEIMIECTB KOJINIECTBOM
1 ™momb, wucciaenOBaHHE OCOOCHHOCTEM pPAaCTBOPEHUS BEIIECTBC PA3IMYHON



PacTBOPUMOCTBIO, NIPUTOTOBJIIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJICUCTBUE BOJIbI C METAIIAMU

(HaTpuieM KaJibllieM) (BO3MOXKHO HCIIOJIb30BaHUE  BHJIEOMATEPHUAIIOB),
UCCIIEJIOBaHME O00pa3lloB HEOPraHMYECKHUX BEIIECTB PpA3JIUYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHUsI OKPACKU MHAMKATOPOB B PAacTBOpPaxX KUCJIOT U IIEIOYEH,
u3yueHue B3auMoierctTeus okcuaa meau (I1) c pacTtBopom cepHOM KUCTOThI, KUCIIOT
C METaJUIaMM, PeakIMi HEUTpaau3aluu, IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOIO MeTajula JpyrMM W3  pacTBOpa COJM, pPEUICHUE
JKCIIEpUMEHTAJIBHBIX 3aJa4 10 Teme «BaxHenmue Kiaccel HEOPraHUYEeCKUX
COCIMHEHU).

HHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
yiemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MONBITKM KIACCU(PUKALMM XUMHYECKUX 3iemMeHToB. [loHsitue o
IpynIax CXOJHBIX 3JEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAJUIbL,
rajloreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCHUIbI
Y TUAPOKCUJIBI.

[Iepnognueckuit 3akoH. [leproanueckas cucTeMa XMMUYECKUX JJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u anmaHonepuoanas ¢hopmsl [leproanyaeckoit
cucreMbl xuMmMuueckux 3neMeHToB Jl. M. Menneneesa. Ilepuonsl M TpyImmsl.
PU3NYECKHUN CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB IEPUO/IA U IPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB atoMHbIX siAep. M3otomnbl. DnekTpoHbl. CTpoeHUE
ANIEKTPOHHBIX  000JI0OYEK aTOMOB mepBbiXx 20 XMMHYECKUX DJIEMEHTOB
Ilepnommueckon cucremsr [[. M. MenneneeBa. XapakTepUCTMKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme . . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHs paJguyca aTOMOB XHMHMYECKHX 3SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [leproandyeckor CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykd W npaktuku. Jl. WM. MenneneeB — y4yéHbIM u
rpa)KJaHWH.

Xumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsT M HEMOJSPHAs) CBS3b.
DIEeKTpOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Iponecchl OKHCIEHNs] M BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuui IKCnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METAJIOB M HEMETaUIOB, B3aMMOJEHCTBUE
TUAPOKCUIA LHMHKA C PacTBOPaMU KHCIOT M IIEJI0YeH, IPOBEICHUE OIBITOB,



WUIKOCTPUPYIOLUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKLUU
(ropeHue, peakliuu pas3jioKeHUs], COEIUHEHUS).

MeosicnpeomemHnuie ceasu

Peasmszannst mMeXnpeaMETHBIX CBA3€H IIPU M3YYEHHM XHMHMHM B 8 Kjacce
OCYIIECTBIISIETCS 4Yepe3 UCIOJb30BaHUE KaK OOIIUMX €CTeCTBEHHO--HayYHBIX
HOHATUM, TAK U IOHATUH, SABISIOIIMUXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'0 LIMKJIA.

OO01Me ecTeCTBEHHO--HAyUYHbIE MOHATHUSA: HAYYHBIM (akT, rUunores3a, Teopus,
3aKOH, AaHalW3, CHHTE3, KiIaccupuKaluusa, MEePHUOINYHOCTb, HaOIIOICHNUE,
JKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIHI,
PaZOaKTUBHOCTb, MOJIEKYJIa, J3JEKTPUYECKUN 3apsijl, BELIECTBO, TEJNO, O0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, Ta3, (U3MUECKUE BEIMYMHBI, E€IUHMIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE IOPOIbI, TOJIE3HbIE
HCKOIIA€MBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBo M XMMHYECKasl peaKuus

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XMMUYECKUX JIEMEHTOB /I,
N. Menneneesa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX MIEPUOAO0B, KAIKs, KaJbLIHA U UX COCIMHEHUN
B COOTBETCTBUM C IIOJIOXKEHHUEM DJIEMEHTOB B Ilepuonnueckoil cucreme Hu
CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUIBl XUMUYECKOM CBS3U. THIIBI KPUCTAJLNIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTANIMYECKON PELIETKA U
BHJa XUMHYECKOU CBSA3U.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKHUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Ppa3jIM4YHBIM KjaccaM HEOPraHMYeCKUX
COCMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMHUUECKUX peakuil M0 pa3IudyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaklWU BEUIECTB, MO TEIUIOBOMY 3(ddexTy, mo
MU3MEHEHUIO CTETEeHEN OKHCIEHUS XMMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U dHJOTEPMHUUECKHE PEaKLUu, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsitTue o ckopocTH xumuueckod peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX U T'e€TePOreHHBIX
peakuusax. llonsatne o karasmse. [lonaTne 0 xuMuueckom paBHoOBecuu. DakTOpHI,



BJIMAIOIIKMEC Ha CKOPOCTb XUMMYECKOU pPC€aKOuu N IIOJIOKCHUC XHMHYCCKOI'O
PaBHOBCCHA.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMU,  JJIEKTPOHHBIM  OanmaHc
OKHCIIUTETHhHO-BOCCTAHOBUTEIIBHONH ~ PEaKIUH. CocraBiieHne  ypaBHEHHU
OKHCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEaKIMid C  KCIOJB30BAHHEM  METO/a
AJIEKTPOHHOTO OajaHca.

Teopus aNEKTPOTUTHUECKON JUCCOLMALIAN. DIIEKTPOIUTHI U HEIJICKTPOIUTHI.
Katnonel, aHnonel. MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckoil csizu. CteneHs auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHA. Y CIIOBUS MTPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpall€HHbIE HOHHBIE YypaBHEHUsA peakuuid. CBOWCTBa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUMN 00 IEKTPOIUTHIECKON TUCCOLUALUY.
KauecTBeHHbIE peakiuy Ha HOHBL. [loHATHE O THApPONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJICNIIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHuYeCKUX
BEIIECTB — METAJIOB U HeMeTaioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM peakiuu OT
BO3JICUCTBUSI  pa3IUYHBIX  (PAKTOPOB, HCCIEIOBAHHUE  DIIEKTPONPOBOIHOCTH
pPacTBOPOB BEUIECTB, MPOIIECCA JUCCOIUALIMN KUCIIOT, IEI0YeH U coJiel (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEO MATEpPUATIOB), IMPOBEICHHUE ONBITOB, WJUIHOCTPUPYIOLIUX
pU3HAKY IPOTEKAHUS peaKklnii HOHHOTO oOMeHa (0Opa3oBaHMe 0CaIKa, BbIICJICHUE
ra3za, o0OpazoBaHuE BOJIbl), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuid (FOpEeHHE, PEAKUUH Pa3TI0KECHHS, COCAUHEHUSA),
pacro3HaBaHHe HEOPTaHMYECKUX BEIIECTB C MMOMOIIbI0 KAU€CTBEHHBIX PEaKINil Ha
MOHBI, peIlIeHNEe HKCTIEPUMEHTAIBLHBIX 3a/1a4.

HeMeTaJibl 1 X COeIMHEHUS

OO6mrast xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (HU3NUYECKHME CBOWMCTBA MPOCTHIX
BEIIECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA Ha TpUMEpE XJiopa (B3auMoieicTBUE
C MeTa/llaMH, HeMeTaulaMH, liejaodamu). XjopoBojopon. ConsiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IMIOJNyYeHHUE, NpuMeHeHue. JlelictBue XJjiopa W
XJIOPOBOJIOPOJa Ha OpraHU3M 4esnoBeKka. BaxkHenme XJ0puasl U UX HaX0XK/IEHUE B
npUpoze.

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpymmbel. OcoOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEeCKHUe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U CEPhl. AJIJIOTPOTHBIC MOAU(PUKAIINHA KHCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpPOa, CTpoeHue, (Pu3nyecKue u



XUMUYECKHE CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XUMUUECKHE CBOMCTBA (001IME KaK IPEACTaBUTENSA
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE PEAKLUH, JIeKAIIMEe B OCHOBE
IPOMBIIIEHHOIO CHoco0a MOJy4YeHHUs CepHOM KHCIOThl. lIpumeHeHue cepHOM
kucaoTel. CoOJM CepHOM KHUCIOTHI, KaueCTBEHHAs pEaKIUs Ha CyJb(paT-HOH.
HaxoxxneHnue ceppl M €€ COCAMHEHMM B Ipupoje. XHMHYECKOE 3arps3HEHUE
OKpY’Kalollleld Cpeibl COECIMHEHUSIMH Cepbl (KUCIOTHBIE MOXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro NMpeI0TBPAICHHUS.

O6mast xapakrtepuctuka 31eMeHTOB VA-rpyrmimbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCJICHUS. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
dusnueckne U XuMHUIecKue cBoicTBa. KpyroBopor azora B mpupoze. AMMHUak, ero
dusznueckne 1 XUMUYECKHUE CBOMCTBA, MOJIydeHre U npuMenenne. Collu aMMOHHS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KUCIOTa, €€ MOoJdydyeHue, (PU3MYECKUe U XUMUUYECKHUE
cBOMcTBa (00IIME Kak MpEeACTAaBUTENsI Kiacca KHUCIOT U craenuduueckue).
Hcnonb30BaHre HUTPATOB M COJICH aMMOHUS B KaUeCTBE MUHEPATbHBIX yI00PEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3[ayXa, NOuYBbl M BOMOEMOB). dDocdop, amioTponHbIe
mMonupukanuu pocdopa, puzndeckue u xumuueckue cpoiicrBa. Oxcup docdopa
(V) u dochopnas kucimora, GuU3MIECKHE U XUMHUUYCCKHE CBOWCTBA, MOJyYCHHE.
Ucnonb3oBanue hochaTtoB B KauecTBe MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepucThka 371eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTE€pHbIE CTEIIEHU OKUCICHUS. YTIepOo, AJUIOTPOITHbIE MOU(PUKALINY,
pacnpocTpaHeHUe B NpUPOJE, PU3NUECKUE U XUMUUYECKUE CBOWCTBA. AncopOuus.
Kpyrosopor yriepoma B mnpupoae. Okcuabpl yriepoaa, ux (U3MYECKUE U
XUMUYECKNE CBOWCTBA, IEUCTBUE HA KUBbIE OPraHU3MBbI, [TOJIyYEHUE U IPUMEHEHHUE.
DKoJloruyeckre MTpoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepoga (IV), rumoresa
rJ100aJIbHOTO MOTEIUIEHUS KJIIMMaTa, HapHUKOBBIN 3P deKT. YTonbHast KUCIoTa U €€
COJIM, MX (PU3NYECKHE W XUMUYECKHE CBOMCTBA, IMOJIYyYEHUE M TPUMEHEHUE.
KauecTBenHas peakuus Ha kapOoHaT-HOHBL. Vcmonb30BaHrne KapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIIMUEPHUH, YKCYCHAsI KUCIIOTA).
IIpuposnHble HMCTOYHHMKHM YIVIEBOAOPOJAOB (Yyroib, MPUPOAHBIA Ta3, HePTh),
OPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOrMYECKM BaXKHBIX BEIIECTBAX: )KUPAX, O€IKax, yriaeBogax — U Ux



poiii B KM3HHM 4eJlOBeKa. MarepuanbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COECINHECHUN.

KpemHuii, ero ¢usnueckue M XHMHYECKHE CBOMCTBA, IMOJIYYEHUE U
npumenenue. CoequHeHs KpeMHus B mpupoje. OOuue npeacrapieHus 00 okcuae
kpemuus (IV) n kpemHueBoit kuciore. CUIMKATBI, X UCIIOJIB30BAHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHelue cTpouTeNnbHble MaTepualbl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eTod. [IpobGmempr 0Ge30MacHOTO  MCHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHue o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KUCIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX PEaKUUid Ha XJIOPUA-UOHBI U HAOIIOJIEHUE MPU3HAKOB
UX TMPOTEKAHMS], OIBITHI, OTpPaKAIOIIME (U3HMYECKUE U XUMHUYECKHE CBOWCTBA
TAJIOT€HOB M HX COEAUHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ 00pa3iamMu XJIOPUA0B (TaJOreHUI0B), 03HAKOMJIEHHE C 00pa3liaMu
ceppl M €€ COEeNMHEHMSIMHU (BO3MOXKHO MCIOJb30BAHME BHJIEOMATEPHAIIOB),
HaO0JII0/IeHNE TIpoLecca O0yrauBaHus caxapa Moj JeHCTBUEM KOHUEHTPHUPOBAHHON
CEPHOM KHUCJIOTHI, U3yUYeHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHON KUCIIOTHI,
IIPOBEJICHUE KAYeCTBEHHOM peakiuu Ha Cylb(QaTHOH U HAOJIIOJEHUE MPU3HAKa €&
OpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (pocdopa m ux
COEIMHEHHH (BO3MOYKHO HMCIOJIb30BAHHE BHIEOMATEPUAIOB), 00pa3liaMu a30THBIX
U (ochopHBIX YIOOpEHUl, MONydeHHEe, COOMpaHue, paclio3HABAaHUE U U3Y4YCHUE
CBOMCTB aMMHaKa, MPoBeCHNE KaYeCTBEHHBIX peaKIuii Ha HOH aMMOHUA U ocdaT-
MOH U U3y4YEeHHE NMPU3HAKOB UX MIPOTEKaHUs, B3aUMOACICTBUE KOHIIEHTPUPOBAHHON
A30THOM KHCIIOTBI C MEAbI (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
U3y4eHHE MOJeNed KPUCTAIIMYECKUX PpEeIETOK anmasza, rpadura, ¢yIepeHa,
03HAKOMJICHHUE C MPOIIECCOM aJICOPOIIMU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTUBOras3a, MOJy4yeHue, coOMpaHue, pacro3HaBaHUE U
U3Y4YEHUE CBOMCTB YIJIEKMCIIOIO ra3a, MpPOBEJCHUE KaueCTBEHHBIX PEaKkUHUid Ha
KapOOHAT M CHJIMKAT-UOHBI U U3yUYEHUE MIPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHUE
C NPOAYKIMEH CHUIIMKATHOM MPOMBIIIICHHOCTH, PEUIEHHWE 3KCIEPUMEHTAIBHBIX
3a/1a4y 1o TeMe «BaxkHelue HeMeTalIbl U KX COeTMHEHUS.

MeTaJibl U MX COeIMHEHHUS

OO61mast XxapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METANIOB Ha OCHOBaHUU
ux nonoxenus B llepuommueckon cucreme xumuudeckux snemeHros /I WM.
MenneneeBa u ctpoeHuss atoMoB. CTpoeHre MeTauioB. MeTtammnyeckast CBsI3b U
METAJUINYECKAasl ~ KPUCTAUIMYECKass  PemETKa.  OJIEKTPOXMMHMYECKUH Pl
HanpsDKeHU MeTaiioB. @U3nyeckue U XMMUYECKHe CBOMCTBa MeTamioB. O0mue



CIOCOOBI TMOMy4YeHus: MeTauioB. [loHSTHE O KOPPO3UMH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT Koppo3uu. CriiaBbl (CTajb, YyTryH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[llenounsle mMeTayibl: nojgoxeHue B [lepuoandeckon cucreme XMMHUYECKUX
anementoB JI. . MeHnneneeBa, CTpoeHME MX aTOMOB, HaXOXKIEHHUE B IPUPOJIE.
dusznyecKue U XMMHYECKHUE CBOMCTBa (Ha mpumepe HaTpusa U Kanus). OKCUIbl U
TUIPOKCUABI HATpUS U Kausl. [[puMeHeHne eI0YHbIX METAIIJIOB U UX COCTMHEHU.

IllenouyHo3eMeNbHBICE METaAJIbl MarHuid W KaJbIUM: IIOJO0KCHUE B
Ilepnonuueckoi cucreme XxuMuaeckux 3yeMeHToB . 1. Menaeneesa, ctpoenue ux
aTOMOB, HaXOXJIeHUE B npupoje. PU3nyecKne U XUMUYECKUE CBOMCTBA MarHus U
Kanblus. Baxknelme coequuenus Kanbius (OKCUI, THAPOKCU, cosn). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHECHUSI.

AmomuHuii: nosioxenue B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToOMa, HAXOXJIE€HUE B mpuponae. dPusnyeckue U
XUMHUYECKHUE CBOMCTBA amtOMHUHUA. AM(DOTEpHbIE CBOMCTBA OKCHAA U THIPOKCHIA
AJFOMUHUSL.

Kenezo: nomoxenne B [leproanveckol cucteMe XMMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHME aToMa, HaxoxaeHue B mpupoxae. dusnueckue u
XUMHUYECKHE CBOMCTBA xese3a. OKCUbl, THAPOKCHIBI U cosiu xxene3a (I1) u xxenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE C 00pa3laMyd METaUIOB M CIUIaBOB, HUX (U3HUYECKUMU
CBOMCTBaMH, HW3YYE€HHME  pE3yJbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUSA OKCHIA
Kalbllid U HATpUsi C BOAOM (BO3MOXKHO HCIOJIB30BAaHHUE BHJIEOMATEPHAIIOB),
HCCJIEAOBAHUE CBOMCTB KECTKOM BOJbBI, MPOLECCA TOPEHUS JKEJIE3a B KUCIOPOIE
(BO3MOXKHO  KCIOJIb30BAHHE  BHUACOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI: MarHusl, KaJablIMs, AIIOMUHUS, IMHKA, Xkee3a (1)
u xenesa (II), menu (II), HaOmrOEeHME M ONMMCAHUE TPOIIECCOB OKpAITMBAHUS
IJIaMEHU HWOHAaMU HaTpHsl, Kaaus ¢ KaJblus (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH 1A ATFOMUHUS U
TUIPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxHeumue
METAJIJIbl U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOIIAA cpeaa

BemecTtBa m marepuasibl B IOBCEIHEBHOM JXM3HHM 4eNIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMUYECKHUX peakiuil B ObITy. [lepBas momompb mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSX.



XVMMHYECKOE 3arpsA3HEHUE OKPY’KAIOIIEW cpenpl (MpefesbHas AOMyCTUMAas
KOHIIeHTpaus Bemects, ganee — [1J1K). Ponb xumuu B penieHuH 3K0I0rMUECKUX
npoosieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepHalIOB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTepHaIbl).

Meswcnpeomemnuwie céazu

Peanuzanus MeXIpeIMETHBIX CBSI3eM IpU U3y4eHHH XUMHUU B 9 Kiacce
OCYILECTBIISIETCS. UEpPE3 MHCIIOJIb30BAHME KaK OOLIUMX €CTECTBEHHO-HAYYHBIX
HNOHATUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIM (DAaKT, TUmoTe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kilaccuukamnus, TMEepUOJUIHOCTh, HAONIIOICHNUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, HM3MEPEHUE, MOCNb, SBJICHUE, IAaPHUKOBBIN
3¢ dexT, TEeXHOIOT S, MAaTEPHUAITHI.

duzuka: MmaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOTIHI,
PagMOaKTUBHOCTD, MOJICKYJIa, AIEKTPUICCKUIT 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, JUAJCKTPUKHA, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAILTUIECKAs
peméTka, CruiaBbl, (PU3UYECKUE BEIMYMHBI, CIMHHIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: Qorocunres, apixanwe, Owochepa, IKOCHCTEMA, MUHEPAIBHBIC
yI00PEHHS, MUKPOJJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

I'eorpacdus: armocdepa, runpochepa, MUHEPaIIbI, TOPHBIC TIOPOIBI, TTOJIE3HBIC
MCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
IMPEIMETA

JIMHHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pPE3yJbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO OOUIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOA€ OOy4YeHUs XUMHUU B €IUHCTBE Y4YEOHOU U
BOCIIUTATENIBHON JESATENHHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, NPHUHITBIMH B
o0miecTBe MpaBUIaMU M HOPMaMu IOBEAECHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMAIN3ALMH 00YYarOIIHUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXAalOT  TOTOBHOCTh  OOyYaroLIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM  IMO3UTHUBHBIX LEHHOCTHBIX OpPUEHTALHUA U
pacUIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTHYEeCKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLIEHHUs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJIEIMI0, MOHMMAHMUS 3HAYEHUS XUMUYECKOW HAyKH B JKU3HU
COBPEMEHHOr0 00ILeCTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(pOpMalueil o
MEPENIOBBIX JIOCTHXKEHUSIX M OTKPBITHSIX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpas;kIaHCKOro BOCIUTAHUSA:

MPEJACTABJICHUSI O COLMAJIBHBIX HOPMAax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-HMCCIEAOBATENbCKOM, TBOPUYECKOW W JPYrUX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM MAESITENIbHOCTH MpHU
BBITIOJTHEHUN YYEOHBIX, TIO3HABATEIHHBIX 3a7a4, BBIMOTHCHUN XUMHUYCCKUX
AKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B MTPOIIECCE ITOM YyUeOHOM AeSITEIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE TOBEJEHHWE U MOCTYIKM CBOMX TOBAPHWILEH C IO3ULUUHA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYE€TOM OCO3HAHHs IIOCIEACTBUNM IOCTYNKOB; 3)LEHHOCTH
HAYYHOI'0 MO3HAHUA:

MUPOBO33PEHUYECKHUE MPEICTABICHUS O BELIECTBE M XMUMHUYECKOW PEaKLuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKHM WU COCTAaBIIAIOLIME
OCHOBY ISl TIOHMUMAaHUSI CYINTHOCTH HAay4YHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS INPUPOABI, B3aMMOCBA3SAX 4YEJIOBEKa C
IPUPOAHOM CpPENO, O POJM XUMHM B I[IO3HAHMM OTHUX 3aKOHOMEPHOCTEW;
II03HABATEJIbHBIC MOTUBBI, HAIIPABJICHHBIE HA ITOJy4Y€HNE HOBBIX 3HAHUU I10



XUMHH, HEOOXOAMMBIC IIsI OOBSICHEHUS HAOIIOJAEMBIX IIPOIICCCOB U SIBJICHUH,
MO3HaBaTeIbHON, MH()OPMAIIMOHHOW W YUTATEIILCKOW KYJIbTYphl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITCIBHOW pPabOThl ¢ y4YeOHBIMH TEKCTaMH, CIPAaBOYHOMN
JTUTEPATYPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMH HWH(POPMAITMOHHBIX
TEXHOJIOTHI; HHTEPEC K 00YUYEHHUIO U TI0O3HAHHMIO, JII0003HATEIIBHOCTh, TOTOBHOCTD 1
CIIOCOOHOCTh K camMoOOpa3oBaHWIO, TPOCKTHOW UM  MCCIIENOBATEIbCKOU
JESATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH W YPOBHS OOyYCHHS B
JlaabHEHIIIEM;

4)(popMupOBaHNS KYJAbTYPbI 310POBbSI:

OCO3HaHUE UEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 3[0POBBIA 00pa3 *U3HU, OCO3HAHUE IOCIEICTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUs),
HEOOXOJUMOCTU COOMIOJICHUS] TpaBuUi OE30MAaCHOCTU TMpPU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY M PEATbHOM )KU3HH; S)TPY10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuii U Tpylla pa3inyHOTo poja,
yBaXXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOM AESITEIHOCTH, B TOM YHCJIE€ HA OCHOBE
OPUMEHEHUs  MPEAMETHBIX 3HAaHUW 1O  XHMMHUH, OCO3HAHHBIA  BBIOOP
UHAMBUIYAILHON TPAeKTOPUHU MPOJOJIKEHUSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHEIMHON NpOo(heCCHOHAIBHON NEATEIbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHUN,
TOTOBHOCTB aIalITUPOBATHCA B MPO(ECCHOHAIBHOM cpeie;

6)3K0/10TM49eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU LEIeCO00pa3HOE OTHOLIEHUE K TPUPOAE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyLIECTBOBAaHHUs, IOHMMAaHHWE LIEHHOCTU 3J0pPOBOr0 M
Oe3omacHOro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3rueckoMy M TCUXHYECKOMY 3/I0POBbIO, OCO3HAHHUE IEHHOCTH COOJIIOJCHUS
npaBui 0€30MACHOTO MOBEIEHU MPU paboTe C BELIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAIOIMIMX 3J0POBBIO W JKU3HU JIIOJIEH; CHOCOOHOCTH NPHUMEHSTh 3HAHUS,
[OJIy4aeMble IpU H3YYEHUU XUMUH, JUIsl PELICHHs 3a1ad, CBS3aHHBIX C
OKpY>Xarollled NPUPOJHOM CpENOM, [Jis TOBBIMIEHUS YPOBHS SKOJOIMYECKON
KyJbTYpbl, OCO3HAaHUS IJ100aJBbHOTO XapaKTepa dKOJOTHUYECKUX MpoOeM U myTei
UX PELIeHUs] MOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJACTBOBATbCS MM B IIO3HABATEJIbHONW, KOMMYHHMKATUBHOW WM COLMAJIBHOMN
IIPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX PE3YJbTATOB BBIIEISAIOT 3HAYMMBIE IS
(opMupOBaHUs MUPOBO33pEHUS OOIICHAYYHbIE MTOHATHUS (3aKOH, TEOpUsl, IPUHIIUII,
runore3a, (QakT, CUCTEeMa, IMpolecC, OKCIEPUMEHT U Jpyroe.), KOTOpbIE



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpPEaMeTax M TO3BOJISIOT Ha
OCHOBE 3HAHUU M3 ATUX NPeAMETOB (POpMHpPOBATH MPEACTABICHHUE O IICJIOCTHOU
HAy4YHOW KapTUHE MUpA, U YHUBEpCAJIbHbIC YUeOHbIC IEUCTBUA (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBIE oOO0ecrmeunBalT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJIAHHUPOBAHHWIO M OCYIICCTBICHHUIO YUeOHOMU
JIEATSIILHOCTH.

IHo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YueOHbIe aelicTBust ba3oBble

JoruveckKue JeicTBua:

YMEHUS UCIIOIb30BATh MPUEMBI JIOTUYECKOTO MBILLICHUS IPU OCBOEHUH
3HAaHUW: PACKPbIBATh CMBICI XMMHUYECKUX TMOHSTHH (BBIICISATH UX XapaKTEpHbIC
MPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH TOHATHSIMH), UCIOJIb30BATh
MOHATHUS JIJIsl OOBICHEHUS OTACJIbHBIX ()aKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIuH,
yCTaHABINBATh MPUYUHHO-CIICJACTBEHHBIC CBS3M MEXIy OOBEKTaMHU HW3Yy4YCHUS,
CTPOUTDH JOTHUYECKHE pACCYXJACHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, IO AHAJIOTHH),
JIeTIaTh BBIBOJIBI M 3aKJIFOYEHHS; YMEHUE MPUMEHSThH B IIPOIIECCE MO3HAHUS MMOHATHUS
(mpenMeTHBIC U

MeTanpeMETHbIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICIIbHBIC MPE/ICTABICHUS —
XUMHAYECKUH 3HaK (CMMBOJ JJIEMEHTa), XUMHUYecKas (opMmylia M YypaBHCHHUE
XUMUYECKON peakiuy — P PelIeHUH y4eOHO-TT03HABATEIbHBIX 3a/1a4, ¢ Y4ETOM
3TUX MOJEIBHBIX MPEICTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIIECTBECHHbBIC
MPU3HAKH W3yYaeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUUYECKHUX PEAKITUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJCTBEHHBIC CBSI3U U
MPOTUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble uccieaoBarTe/bCKHE AeiiCTBUS:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOINPOCH B KAa4€CTBE HHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KaU€CTBE OCHOBBI /711 (POPMUPOBAHUS TUTIOTE3HI IO TIPOBEPKE
NPaBWIBHOCTH  BBICKA3bIBAEMbIX  CYXJICHHH; NOpPUOOpETeHHE  OMbITa M0
IJIAHUPOBAHUIO, OPraHW3allid W TPOBEJACHUIO YYEHHYECKHUX OKCIIEPUMEHTOB,
yMEHHUE HaOJI0JaTh 3a XOJO0M MpOollecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3yibTar, popMyaupoBaTh 0000IIEHHS U BBIBOJIBI MO PE3yJibTaTaM MPOBEAEHHOTO
OMbITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH W HHTEPIPETUPOBATH HHQOpMAILHIIO
pPa3IMUHBIX BUJIOB U (HOPM MPEICTABICHUS, TTOJYYaeMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOrO COJIEp>KaHMs, CIPABOYHBIC



nocobust, pecypcbl HTepHeTa), KpUTHUECKH OLICHUBATh NPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO UH(POPMAIIHIO;

YMEHUE MPUMEHATH Pa3IMYHblE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIIUM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJMMBIX JJISi BBIIIOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 33J1a4 ONpPEACIEHHOIO TUIlA, MPUOOPETEHHE OMbITa B
0o0JaCTH  HUCIOJIb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HCIIOJIb30BAaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBbHYIO (OpMY IpeacTaBiIeHUs HHPOpMaLUU U
WUIFOCTPUPOBATh pElIaeMble 3a7a4dl HECJIOKHBIMM CXEMaMH, JHAarpaMMaMmu,
apyrumu  Gopmamu rpa@uKkd U HUX KOMOMHALMSIMHM; YMEHHE HCIOJb30BaTh M
aHaJIM3UpOBaTh B IHpolecce Yy4eOHOW U HCCIIEeNOBaTEeNIbCKON J1eATEIbHOCTH
UHGOPMAIUIO O BIHUSHUM MPOMBIIIJIEHHOCTH, CEJIBCKOI0 X035MCTBAa U TPAHCIOPTA
Ha COCTOSIHUE OKPY KAIOIIEW IPUPOAHOUN CPEIBI.

KoMMyHUKaTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBHS:

YMEHHS 33J1aBaTh BOIPOCHI (B XOJI€ AUanIora u (Win) JUCKYCCUH) MO CyIIECTBY
oOcyxmaeMoll TeMbl, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS TPEAJIOKEHHOW 3a/layd; YMEHMsI MpEeACTaBIsATh IMOJyYEHHbIE
pe3ynbTaThl MO3HABATEIBHON JEATEIbHOCTH B YCTHBIX U IMUCBMEHHBIX TEKCTAX;
JIeJIaTh MPE3EHTALMI0 PE3YJIbTATOB BBINOJIHEHUS XMUMHYECKOTO 3KCIIEPUMEHTA
(JTabopaTOpHOTrO OMbITA, JIAOOPATOPHOUM pPabOThI IO MCCIEIOBAHUIO CBOWCTB
BELIECTB, Y4€OHOI0 MPOEKTa); yMEHUS y4€OHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEILHOM U UCCIIENOBATEIBCKON JEATENbHOCTH PU PEIICHUN
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CcyxaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE HITYPMBD», KOOPAHHAIIUS
COBMECTHBIX JICMCTBUHM, OIIpEIEIICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOUN paOOThI U PYTHE).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eHCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO OMpPENEsaTh LENN AEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U NPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTb, BEIOUpaTh Hanbosee 3(EeKTUBHBIE CIOCOOBI peHIeHUs YYeOHBIX U
[IO3HABATEJBHBIX 337a4, CaMOCTOSITENIBHO COCTaBISATh WM KOPPEKTUPOBATh
MPEIOKEHHBIM AJITOPUTM  JICMCTBUM TIPU BBINOJHEHUHW 3aJaHUM C YYETOM
NOJIyYEHHS] HOBBIX 3HAHWWA 00 M3ydyaeMbIX OOBEKTAX — BEIIECTBaX M PEaKUUsX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LEIH, yMEHHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 00A3aTENHHOTO
colepKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHOil pabodeil mporpaMMon,



BBIJICJISIOT: OCBOCHHBIC OOYYarONTMMHCS HAay4YHbIC 3HAHUSA, YMEHHUS M CIOCOOBI
nercTBui, crnenuduUecKkue IS NPEeIMETHOM 00J1acTH  «XUMHS», BHJIBI
JNEATEIbHOCTH 10  MOJYYEHHK) HOBOIO  3HAHUS, €ro HWHTEPHpPETaLNH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIUSX.

K xoniy oOyuyenus B 8 kijiacce npeIMeTHbIE Pe3ybTaThl HA 0A30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

*  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHAYECKUN JIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas 10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IIEKTPOOTPHULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasi pPeakius, Kiaccu(uKamus peakuuid: peaxiuu
COCAUHEHHUs], PEAaKLUUHU PaA3JIOKEHUs, PEAKUHUH 3aMEILEHMs, PEAKLHUU
oOMeHa, HK30- U PHJIOTEPMHUECKUE PEaKINH, TeII0BON dDPeKT peakiuu,
SJIpO aTOMa, 3JIEKTPOHHBIN CII0i1 aTOMa, aTOMHAasi OpOUTalIb, paJlyC aToMa,
XMMHUYECKasl CBA3b, MOJISIPHAS M HETOJISIPHA KOBAJIEHTHAS CBSA3b, HMOHHAA
CBSI3b, WOH, KaTHOH, aHWOH, pPAacTBOP, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHas! KOHILIEHTPAIIKs) B PaCTBOPE;

*  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHWYECKUX IIOHATHH U
IIPUMEHSATH ITU MOHITUS PU OMMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

+  HUCHOJB30BaTh XHUMHUYECKYIO CHMBOJHMKY JJsi COCTaBlieHUus (Hopmyi
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

*  OMNpeAeNsATh BAJICHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COCAMHEHMSIX,
CTENEHb  OKMUCIEHHSA  DJIEMEHTOB B  OMHApHBIX  COCIUHEHMSIX,
MPUHAJIC)KHOCTh BEUIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUM I10
dopmynaM, BHA XUMHYECKON CBsS3U (KOBaJeHTHAasT W HOHHAs) B
HEOPraHUYECKUX COCIUHECHHUSIX;

« packpeiBaTh cmbicin Ilepuognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh INOHUMAHHME IEPUOJUYECKON 3aBUCHMOCTH CBOKCTB
XUMHYECKUX DJIEMEHTOB OT MX NoJIokeHus B [lepuonnueckou cucreme,
3aKOHOB  COXPAaHEHUsI MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOraapo;

- ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CHUCTEMBbl XHMMYECKHX DJEMEHTOB: pa3jinyaTh [OHATUS «IJIaBHAsd
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OonblIe MNEPUOAbI, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HMEIOTCS B



tabimuie «llepumomnueckass cucrtemMa XuMudeckux odnemeHtoB J[. .
MenpeneeBay € 4YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAjipa, 001ee YKCIIO JIEKTPOHOB U
pacnpeieIEeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

+  KJIacCU(PUIUPOBATh XMMHYECKUE 3JIEMEHThI, HEOPTAaHUUYECKHE BEIECTBA,
XUMUYECKUE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOIIMX B peakUuu
BEIIECTB, MO TEIJIOBOMY 3(PPeKTy);

«  XapakTepu30BaTh (ONHUCHIBATH) OONIME XMMUYECKHE CBOMCTBAa BELIECTB
pa3IUYHBIX KJIACCOB, NOJATBEPXkAAasi ONMCAHUE NPUMEPAMU MOJIEKYJIIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMAYECKUX PEAKLINM;

+ IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAaHHWS XHWMHYECKHX IPEBpallCHUl B
Pa3JIMYHBIX YCIIOBHSIX;

*  BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELLIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMeHTa MO0 (opMmyjie COeTUHEHHUS,
MacCOBYIO JIOJIKO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOUN pEeaKINH;

+ NPUMEHATH OCHOBHBIE ONIEPALlMH MBICIUTEIBbHON AEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHME, O00O0O0IeHre, CHCTEeMaTHU3alUI0, KiacCUu(pHUKaIHIo,
BBISIBJICHHE MPUYUHHO--CJICICTBEHHBIX CBSI3€M — Uil U3YUYECHUS CBOWCTB
BEIIECTB M XUMHYECKUX PEaKLUHM, €CTECTBEHHO-HAYYHbICE METOJbI
NO3HAHUA — HAONIOJICHHE, W3MEpPEHUE, MOJICIUPOBAHHUE, IKCIIEPUMEHT
(peasibHBI U MBICIICHHBIN);

* CIeAOoBaTh IpaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCYA0M U JIa0OpaTOPHBIM
o0opyJoBaHUEM, a TakXkKe TMpaBujIaM oOpalleHuss ¢ BelecCTBaMU B
COOTBETCTBHUM C MHCTPYKIUSMH TIO BBIINOJHEHUIO J1A0OPaTOPHBIX
XUMUYECKUX OMBITOB 10 TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJila ¥ KHUCJIOPOJIa), MPUTOTOBJIECHUIO PACTBOPOB C OMpPEACTIEHHON
MAacCOBOM J0JIEl pPAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XMMHUYECKUE IKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHUCIIOT C TTOMOIIBbI0 HHAUKATOPOB (JIakmyc, (heHon(pTaIeHH, METUIOPAHK
U Jpyrue).

K xonity oOydyenus B 9 kijiacce mpeIMeTHbBIE PE3yIbTaThl HA 6a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

« pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSITHUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWUOH, IPOCTOE BEILECTBO,
CJI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb



OKHUCJICHUS, XUMUYECKasl PEaKivs, XUMUUIECKasi CBsI3b, TEIUIOBOM ekt
peakuuu, MOJb, MOJSPHBIA  00BEM,  PACTBOpP,  DJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJMTHYECKAs JUCCOLMALUS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTEIb, BOCCTAHOBUTEID, OKHCIIEHUE U BOCCTAHOBIICHUE, AJIJIOTPOIIHNS,
amM(pOTEPHOCTD, XUMUYECKast CBI3b (xoBajeHTHas, MOHHas,
MeTaNInYecKast ), KpUCTAIIINYeCKas peleETKa, KOppo3usl METAIIIOB, CILIABBI,
CKOpPOCTh XMMHUYECKOHN peaklnH, MPeIeIbHO JOMyCTUMas KOHUEHTPaLUs
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHUH H
IMPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOPMYJT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEIEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX Ppa3JIMYHOTO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
onpenenEHHOMY KJaccy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBaJE€HTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHHMSIX, 3apsij MOHA [0 XUMHUYECKOW (opMmyJsie, XapakTep cpeabl B
BOJHBIX PAacCTBOPAX HEOPTraHUYECKUX COEAMHEHUW, THI KPUCTAIITNYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona J[. W. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHUChIBaTh W XapaKTepHU30BaATh
tabmunyio Gopmy Ilepuoanueckoil cUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)» U «modouyHas
noarpynmna (b-rpymnma)», maneie u OoJbIIKe MEPUOABl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabIIUIIe, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, oOIllee YWCiIO DSIEKTPOHOB M paclpeniesieHHe UuX IIo
3JIEKTPOHHBIM CJO0AM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOWCTB 3JIEMEHTOB UM MX COEAWUHEHUW B MpEJeSiax MalbIX MEPUOJOB U
[JIABHBIX TOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUX B pPEaAKIUU
BEILIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHHUIO CTEIECHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUYECKUE
CBOMCTBAa IMPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKJIasi ONUCAHUE



IIPUMEPAMU MOJIEKYJSIPHBIX M HMOHHBIX YPAaBHEHHUM COOTBETCTBYIOLINUX
XUMUYECKUX PEAKLIN;

COCTaBJISITb YPABHEHUS DJJIEKTPOJIUTHUYECKOW JAUCCOUMALMU  KHCIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO
oOMeHa, ypaBHEHHUs peaKlMil, TOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO 0allaHCca ATUX PEaKIIMiA;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJII0 XUMHYECKOrO »3JeMEHTa Mo (opmylie COeIUuHEHUs,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XMMHUYECKON PEaKIu;

coOJI0/1aTh MpaBuIIa MOJIb30BaHUSI XUMUYECKON MOCY 101 U TaO0paTOPHBIM
obopysoBaHUEM, a TakXKe TMpaBuja OOpalleHUsT ¢ BEHIECTBAMU B
COOTBETCTBUM C WHCTPYKIIMSIMHA TI0 BBITIOJIHCGHHIO J1a0OPaTOPHBIX
XUMUYECKUX OMBITOB 0 TIOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAaUeCTBEHHBINA COCTAB PA3IMYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IMYyTEM XJIOPUA-, OpPOMUI-, HOIUA-,
kapOoHart-, ¢docdar-, cuiamkar-, cyibdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIILHOMN NESITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alIMIO, BHISIBIICHUE TPUYUHHO-
CIICICTBCHHBIX CBS3€H — JJIA M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJAbl IO3HAHUS — HaONIO/eHNE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOJANMbIX HA

OCBOEHUE KAXKJIOM TEMBbBI

8 KJIACC
KoanvecTBo yacos
Ne HanmenoBanue pa3aenoB u DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Beero KonTpoibHble IlpakTHieckue 00pa3oBaTelbHbIE pecypehbl
padoThI padoThI
Pasnen 1.1lepBoHavyanbHble XUMHYECKHE OHATHS
Xumus — BaxkHas 00J1acTh
€CTECTBO3HAHUSA U Bu6moreka [IOK
L1 NPaKTHIECKOU ACATCIIBHOCTH > 2 https://m.edsoo.ru/7f41837¢c
YeJoBeKa
BemecTBa 1 xXuMu4ueckue bu6mmoreka [IOK
1.2 peakuuun 15 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pa3nes 2.BakHeiilue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
Bo3znyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 00 okcHumax 6 https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonsitue o kucnorax bu6mmorexa [IOK
2.2 U COJISIX 8 1 https://m.edsoo.ru/71f41837¢
)3 Boga. PactBopsl. [lonsitue 06 s : : bubnnorexa [JOK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢




OCHOBHEBIE KJIACChI

24 HEOPTraHNYCCKUX COCJIMHEHU I

11

bubmoreka [JOK
https://m.edsoo.ru/71f41837¢

HWroro no pazneny

30

Paspnen 3.1lepunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHnne aToMOB.

Xumuuyeckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE peakuuu

[Tepuonnueckuii 3aK0H U

IIepnonnueckas cucrema Bu6mmorexa [{OK
3.1 XxuMHueckux snemeHTos J1. U. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aTroma
XHUMHYIeCKast CBI3b.
bubmuoreka [{OK
3.2 OxucmurenpHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro no pazzerny 15 https://m.edsoo.ru/7f41837¢c
bubmnoreka [IOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




9 KUIACC

KosmnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposeie)
Ne ni/m 00paszoBaTeJabHbIE
NPOrpamMmsbl KonTpoabnsie | I[lpakTnueckue
Bcero pecypcsl
padoThI padoTbl
Pa3nen 1.BemecTBo U XUMHYeCKHE PeaKIIUA
[ToBTOpeHue u yrimyonaeHue 3HaHUI bubnnorexa [JOK
L1 OCHOBHBIX Pa3/eNoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX bu6nuoreka [IOK
1.2 peaxkuui 4 https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS] JUCCOIUALIHS. bu6mmorexa [IOK
1.3 XUMHUYECKUE PEaKLMU B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2.HemeTanibl 1 X COeANHEHUSI
OO011ast XapakTepUCTHKa XUMHYECKUX bu6nuorexa [IOK
2.1 aneMmeHToB VIIA-rpynmsl. ["anorenst 4 ! https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTHKA XUMHYECKUX
22 anemenToB VIA-rpymmsl. Cepa u eé 6 bubmiorexa TIOK
COC/TMHCHHUS https://m.edsoo.ru/7f41a636
OO01ast XxapakTepUCTHKA XUMHUUYECKUX
23 s51eMeHTOB VA-Tpymisl. A30T, hocdop u ux 7 1 bubmorexa TIOK
COCTMHEHHUS https://m.edsoo.ru/7f41a636




OO01mas xapakTepuCTHKa XUMUYECKUX
2.4 anementoB [VA-rpynmsl. Yriepona u 8 o) bubnmorexa IOK
KPEMHHUI H MX COE/IHHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3znen 3.MeTajliibl 1 MX COeIMHEHUS
5 bu6mmorexa [IOK
3.1 Obmuye cBoficTBa METATIOB 4 https://m.edsoo.ru/7f41a636
Bbubnuoreka [JOK
3.2 Baxueiime MeTauibl 1 UX COSIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxawuas cpeaa
bubmoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f412636
Hroro no pazaeny 3
bubmoreka [JOK
Peseparoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7

ITIOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka

KoaunuecTBo yacoB

Jara




n/n H3y4eHHusi | JJIEKTPOHHBbIE
Beero KonTpoabubie | IlpakTuueckue uudpoBbie
padoThI padoThl o0pa3oBaTe/bHbIE
pecypcsl
[Ipenmet xumuu. Poias XuMuu B )KU3HU bu6mmoreka [IOK
1 yenoBeka. Tena u BemecTsa ! https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsTHE 0 METOAAX TO3HAHMS B XUMUU 1 https:/m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U IPUEMBI Bu6mioreka IIOK
3 oOparieHst ¢ 1abopaTOPHBIM ! https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
Yuctele BemecTBa u cmecr. CriocoObl bu6mmoreka [{OK
4 pas3aeneHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 Bubmorexa [IOK
OYHCTKH MOBAPEHHOM COMH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI H MOJIEKY JTBI 1 https://m.edsoo.ru/ff0d2a6¢
KonTtponbHas padora Nel:
7 «XUMUYECKUE IIEMEHTHI. 3HAKH 1 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOBY
bubmuoreka [{OK
8 [IpocTsie U c0XKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bub6nuoreka [IOK




https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSTHCTBA COCTaBa BCHICCTB.

10 Xumuueckas popmysa. BajgeHTHOCTD bubmiorexa [IOK
aTOMOB XUMHMYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocuTenbHAas aTOMHas Macca. bu6mmoreka [IOK

1 OtHocuTenbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XMMUYECKOTO bubmuoreka [JOK

12 3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
KoauuecTBo BeniectBa. MoJib. bubmuoreka [JOK

13 Monspnas macca https://m.edsoo.ru/ff0d5230
DdusznyecKrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK

14 XUMUYECKask peaKLHs https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycaoBUs IPOTEKAHUS bubmmoreka LIOK

15 XUMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
KonTponpHas padora Ne2 o Teme bubmmoreka [JOK

16 «BelecTBa U XUMUYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
3aK0OH COXpaHEHUs1 MaCcChl BEUIECTB. bubnmoreka [JOK

17 XVMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Bolunicnienuss  KoJaMyecTBa,  MaccChl

18 BEIIECTBA 110 YPABHEHHUAM XHUMHYECKUX butmmoreka IIOK
peaxumit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUueCKuX peakinii

19 (coeqMHEHHS, PA3I0KEHHS, bub6morexa [IOK

3aMeleHus, o0OMeHa)

https://m.edsoo.ru/ff0d3f34




M. B. JlIomoHOCOB —

20 yuéHpliiHImKIoneauct. O6obmenne u Bubmmoreka [IOK
CHCTeMATH3ALHS 3HAHHI https://m.edsoo.ru/ff0d40c4

21 Bo3nyx — cMech razos. CoctaB but6mmoreka [IOK
Bo3nyxa. Kucnopox — »3nemMeHT u https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
DusnyecKkue 1 XUMHUIECKHE CBONCTBA

22 KHCJIOpOoJa (peakiui OKHCIIEHHS, Bubmorexa IIOK
ropenue). [TousTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco0bl oryueHus KUCIopoa B

23 1a60PaTOPHH ¥ HPOMBIIIIEHHOCTH. Bubamorera [IOK
TIpHMEHEHES KECIOPOIA https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt xumuueckoit

4 peaxIuy, IOHATHE O Bu6mmoreka ITOK
TEPMOXHMHYECKOM YPAaBHCHHUH, IK30- H https://m.edso0.ru/ff0d4790
9HIOTEPMHUECKUX PEAKIUAX
TormBo (HedTh, yroib ¥ METaH).

25 3arpsasHeHue BO3/IyXa, CII0COOBI €ro Brbmiorexa [IOK
MPeIOTBpAIIEHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padota Ne 3 o reme

26 «Iloy4enue u cobMpaHue KUCIOPO/Ia, Brbmorexa LIOK
H3yUeHHe ero CBOMCTE» https://m.edsoo.ru/ff0d4ae2

o7 Bonopon — anemeHT u mpocToe bubmmoreka [IOK

BelecTBO. Haxoxnenue B nmpupojae

https://m.edsoo.ru/ff0d4dd0




dusnueckre U XUMUYECKHIE CBOMCTBA

but6mmoreka [IOK

28 Bogopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 TTonsATHE O KMCITOTAX U COJISIX https://m.edsoo.ru/ff0d50d2
Konrtponsnast pabora Ne 3:

30 «ITomyueHne u cobupanue BOIOPO/IA, bubmuorexa LIOK

o https://m.edsoo.ru/ff0d4{42
W3YUYEHHUE €T0 CBOHCTBY»

31 CriocoObI TToTy4eHust BOA0OPO/Ia B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ffod4dd0
ModnsipHblii 00bEM Ta30B. 3aKOH bub6nuorexa LIOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 06b€Ma, KOTU4IeCTBa

33 BEILECTBA I'a3a M0 €r0 H3BECTHOMY Brbmiorexa [IOK
KOJIMYECTBY BEIIECTBA UM 00BEMY https://m.edsoo.ru/ff0d5520
Brraucnenus 006EM0B ra3oB 1o

34 YPAaBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA Bubmorexa IIOK
06BEMHBIX OTHOMCHMI 308 https://m.edsoo.ru/ff0d5708
duzndecKkue 1 XUMUYECKUE CBOMCTBA but6mmoreka [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [JOK

36 MHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hacbiennsle

37 ¥ HEHACHIIIICHHBIE PACTBOPBI. bubmuorexa LIOK

MaccoBas 10 BEIIeCcTBa B pacTBOpC

https://m.edsoo.ru/ff0d5b40




[IpaxTrueckas padota Ne 4 o Teme
«[IpuroroBiieHne pacTBOPOB C

but6mmoreka [IOK

38 OnpeesiEHHON MacCOBO Aoen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
KontponbHas padota Ne2 o reme bubnuorexa LIOK

39 ((KI/IC_]‘[OPOIL BOI[OpOl[. Boma» https://m.edsoo.ru/ff0d6342
OKcHIBI: cOCTaB, KIIaCCU(DUKAIINS, bubmuoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA

41 KHMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Brbmiorexa [IOK
OKCHIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHusI: cOCTaB, Knaccuduxarus, bu6mmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHE CBOMCTBA bubmuorexa [JOK

43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmorexa [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonydyeHue 1 XuMHYECKHE CBOMCTBA bubmuorexa [JOK

45 KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,

46 CIOCOOBI MONYYEHHs, XMMUYECKHE bubnmorexa IOK

CBOMCTBA

https://m.edsoo.ru/00ad9474




[TpakTuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTATBHBIX 3a7a4 0 TeMe

but6mmoreka [IOK

47 «OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edso0o.ru/00ad9b7c
COEIMHEHUIN)
['eHernueckas CBA3b MEXAY KilacCaMH bu6mmoreka [JOK
48 HEOPraHUYECKUX COCIUHEHNN https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH https:/m.eds0o.ru/00ad9ch?
KoHnTtponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKHUX bubnmorexa IOK
coeauHeHMIT" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIaCCUPUKAII
51 XUMHYECKUX 3J1EMEHTOB. [ToHsATHE O brbmotexa LIOK
IPYTINAX CXOHBIX SIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepuonnueckuii 3aKOH U
52 [lepuoanueckast cucteMa XUMHUYECKUX bubnmorexa IOK
https://m.edsoo.ru/00ada52c
sneMeHToB /. 1. MenneneeBa
53 [Tepuonpl, rpyIIibl, TOATPYIIIBI bubmmoreka [JOK
https://m.edsoo.ru/00ada52c
Crpoenne atoMoB. CoCTaB aTOMHBIX bu6nuoreka LIOK
>4 anep. N3ortomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
55 aToMOB dJieMeHTOB [lepuouueckoii Brbmiorexa [IOK

cuctemsl J[. 1. Menaeneesa

https://m.edsoo.ru/00ada6bc




XapakTepuCcTUKa XUMUYECKOTO
JJIEMEHTA IO €r0 MOJIOKEHUIO B

bubmuorexa [JOK

>6 ITepuonunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoguyeckoro 3akoHa ajs
pa3BuTusA HayKu U npaktuku. /. W. Bu6nmoreka [JOK
>7 Memnzenees — yuCHblil, Hexaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
58 XUMHYECCKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 VouHas XuMuecKas CBA3b https://m.edsoo.ru/00adac34
KoBanenTHast nossipHast XuMH4YeECKas bubnuorexa LIOK
60 CBSI3b https://m.edsoo.ru/00adaab8
KoBanentHas HenosnsipHasi XuMU4ecKas bu6mmoreka [JOK
61 CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenenb okuceHus https://m.edsoo.ru/00adae28
OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIC bub6mmorexa [JOK
63 peakiuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKucnIuTeIn U BOCCTAaHOBUTEIN https://m.edsoo.ru/00adb076
65 Konrtponbnas padora Ne4 o reme bubnuoreka LIOK

«CTpOCHI/Ie aToMa. X¥MHYECKas CBSI3bY

https://m.edso00.ru/00adb486




PeseprubIil ypok. O6001eHNE U

but6mmoreka [IOK

66 cucTeMaTu3alys 3HaHuH 1 https://m.edsoo.ru/00adb33c
PesepBHeIil ypok. O600IICHHE 1 bubmmoreka [JOK
67 cUCTeMaTH3aIysI 3HaHUI 1 https://m.edsoo.ru/00ad9cb2
PezepBHblit ypok. O000IIeHNE U bubnuoreka LIOK
68 cUCTeMaTH3alus 3HaHUHN I https://m.edsoo.ru/ff0d61c6
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9 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBIE
N n/ T Jlata uugpossie
°n/n Ma Ka
e€Ma ypo Beero Kontpousnsie | IIpakTnueckue H3ydeHnst o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
[Iepnoanueckuii 3aK0H.

. [leproauueckas cucreMa XUMUYECKUX | Bu6muoreka LIOK
anemenToB . H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

o) CBOMCTB XUMUYECKUX >JIEMEHTOB 1 bubnmorexa IOK
TePBHIX TPEX MIEPHOJIOB https://m.edsoo.ru/00adb6b6
Krnaccudukanus 1 HOMEHKIIaTypa bubnmoreka [JOK

3 HEOPTraHUYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Buner XuMHU4eCKO# CBSI3U U THUIIBI bubmuoreka [JOK

4 KPHUCTAJUTMYECKUX PEIETOK 1 https://m.edsoo.ru/00adbac6
Krnaccudukanus XuMHYECKUX PeaKIIHi bubmmoreka [JOK

3 10 pa3jIUYHbIM IIPU3HAKAM 1 https://m.edsoo.ru/00adbcb0
Konrponsnas padora Nel mo reme

6 «IloBTOpEHUE M yriayOiieHHE 3HAHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

[ToHsATHE O CKOPOCTH XUMHUYECKON

7 peakuuu. [TOHSTHE O TOMOTEHHBIX U 1 Brbmiorexa LIOK

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




ITorsATHE O XUMHUYECKOM PaBHOBCCHHU.

3HAHUH

8 MDaKTOPEHI, BIUAIOIIME HA CKOPOCTh Brbmmoteka LIOK
XUMUYECKON PEAKIIUU U TIOJIOKEHNE https://m.edsoo.ru/00adc28¢
XUMHUYECKOTO PAaBHOBECHUS
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK

9 peakuun https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKON

10 muccormanui. CUIbHBIE U Cl1a0ble Bubmmorexa [IOK
TEKTPOTHTHI https://m.edsoo.ru/00adcd68

bub6mmorexa [JOK

1 VioHHbIE ypaBHEHNUS peaKuuit https://m.edsoo.ru/00add448
XHMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHUIA B CBETE NPEICTaBICHUIH bubnmorexa IOK
00 AIIEKTPOIUTUIECKON JUCCOIIUAITUN https://m.eds00.ru/00add5d8
XHMHYECKHE CBOMCTBA COJICH B CBETE

13 peCTaBIeHH it 06 Brbmiorexa [IOK

. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOIMAIIIHI
. bubmuoreka [JOK

14 Toustue 0 runponuse conei https://m.edsoo.ru/00add9d4
KonTponbnas pabora Ne2 no Teme

15 «DIEKTPOIUTHIECKAS TUCCOIUAIIHS. bubuorexa [JOK

https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX»
6 O060011eHre U cucTeMaTU3aIus bu6mmoreka [JOK

https://m.edsoo.ru/00addd12




[TpakTrueckas padota Ne 1.

but6mmoreka [IOK

17 «Perienune 3KcriepUMeHTaNbHBIX
https://m.edsoo.ru/00addbfa
3a1au»
OO6m1as XxapaKTepuCcTHKA rajJoreHOB.

18 XuMHU4ecKue CBOWCTBA HA IIPUMEPE bubnmorexa [IOK
x7opa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComsiHast KUCIIOTA, bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHHE
[IpakTrueckas pabota Ne 2 o Teme

20 «ITonyuenue COJISTHON KUCIIOTHI, Brbmotexa LIOK

. . https://m.edsoo.ru/00ade348
U3y4YeHHEe e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM

71 XUMHUYECKMX PeaKIUii, ECIIU OJIUH U3 bubmorexa [OK
DPEATeHTOB 1aH B H3GHITKE https://m.edsoo.ru/00ade488
OO11ast xapaKTepUCTHKA 3JIEMEHTOB bubnuorexa LIOK

22 VIA-rpyrmst https://m.edsoo.ru/00ade64a
AnIoTpOTnHBIE MOAU(DUKAIIUU CEPBHI.

- Haxoxxnenue cepsl u € coev)JMHeHI/H?I B Bu6miorexa IIOK
npupose. XUMUIECKUe CBOICTBA https://m.edsoo.ru/00ade64a
cepol

4 CepoBoaopoa, cTpoeHue, hu3ndeckre bubmuorexa [JOK

U XUMHYECKHE CBOWMCTBA

https://m.edsoo.ru/00ade802




Oxcunpl cepol. CepHas KUCIIOTAa,

25 (u3MUecKre U XMMHYECKHE CBOICTBA, bubmiorexa [IOK
NpHMEHEHNE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JISKAITUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a

o MOJIyYEHUSI CEPHOM KUCIOTBHI. Bu6nnorexa LIOK
XHMHYECKOE 3arps3HeHne https://m.edsoo.ru/00adec8a
OKPY’KaIoIIeH cpeibl COeAUHEHUSIMU
cepbl
BrIuncinenne MmaccoBOi J0OJIM BBIXOa bu6mmoreka [JOK

27 MPOAYKTa peaKLuu https://m.edsoo.ru/00adec8a

28 OO01mas XxapakTeprcTHKA YJICMCHTOB bubmmoreka [JOK
VA-rpynmnsl. A30T, pacripocTpaHeHHE https://m.edsoo.ru/00adeeat
B npupojie, GU3nvecKkue u
XUMHYECKHE CBOMCTBA
AmMMmuak, ero pusnyeckue u

29 XUMHYECKHE CBONCTBA, TIOJTyYEHHE U bubmiorexa IOK
TpHMEHEHNE https://m.edso00.ru/00adf004
Konrtponbnas pabora Ne 3:

30 «IloydeHue a30Ta, H3yYeHHE €ro bubmiorexa IOK
CBONCTBY https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, €€ pusnueckue u bubmmoreka LIOK

XUMHUYECKHE CBOUCTBA

https://m.edso00.ru/00adf306




Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 yaoopenuit. XuMH4yecKoe bubmorexa [IOK
3arps3HEHHE OKPYIKAIOLIEH CPEIbl https://m.edsoo.ru/00adf518
COEZIMHEHUSIMH a30Ta
docdop. Okenn pocdopa (V) u

33 docdopHas KuciaoTa, GUINIECKUE U bubmiorexa [OK
XUMHUYECKHE CBOWCTBA, MONyYEHUE https:/m.edsoo.ru/00adf68a
Hcnons3oBanue pocdaTos B

24 KayecTBE MUHEPAJIbHBIX YA0OPEHHH. Bu6nnorexa LIOK
3arpsA3HEHNE IPUPOHON CPe/Ibl https://m.edsoo.ru/00adfc20
docdaramu
VYraepon, pacipocTpaHeHHE B

35 npupoe, GU3nIeCKue U XUMHICCKHE bubmorexa OK
cBOHiCTRA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriepoaa, ux GU3NYECKUE U bubmuorexa [JOK

36 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckue npoOIeMsl,

CBsI3aHHBIE C OKcUJ0M yriaepoaa (IV)
. bu6mmoreka [JOK

37 YrobHas KUCIOTa 1 € comu https://m.edsoo.ru/00ae006¢c
[IpakTrueckas pabota Ne 4 o Teme

- "[TonyueHue yrieKucioro rasa. Bu6miorexa [IOK

KauecTBeHHas peakuus Ha
kapOoHaTHOH"

https://m.edsoo.ru/00ae027¢e




[lepBoHauanbHBIE TMOHSTHS 00

39 OPraHMYECKHX BEMIECTBAX KaK O bubnuorexa [TOK
COSIMHEHMSX YIIEPO/ia https://m.edsoo.ru/00ae054¢

40 K . bubmmoreka [JOK

PEMHHUH 1 CTO COCANHCHNS https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
AKCTICPUMEHTAJIBHBIX 3a]1a4 110 TEME Bu6miorexa IIOK

4 «BaxxHeHIIIe HEMETLIBI M HX https://m.edso0.ru/00ac0bf2
COCTMHCHHS
Konrtponsnast padora Ne3 o teme

42 «Baknelme HeMeTaIbl U UX bubuorexa [TOK
COCHHEHIS https://m.edsoo.ru/00ac0e18
OO6mras XxapaKTepruCcTHKa XUMHIECKUX
3JIEMEHTOB — METAJIIOB.

" Mertanueckas CBsi3b U BuGanorexa [IOK
METaAJUTMYECKask KPUCTAJUTMIECKAs hitps://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBONCTBA METAJITIOB.

44 DIEKTPOXUMHUYECKHI PAJL Brbmiotexa [IOK

HaIpsHKEHUH METaJIJIOB

https://m.edsoo.ru/00ael156




OO6m1re cnocoObl MOTyYeHHS
metauioB. CiuiaBel. Beruucnenus mno

45 YPaBHEHUAM XUMUYECKUX PEaKIIHil, bub6inorexa [IOK
CCIIH OJIUH U3 PEAreHTOB COIEPIKUT https://m.edsoo.ru/00ael1156
npuMecu
but6mmoreka [IOK
46 TousiTie 0 KOPPO3NH METAILIOB https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47 llenounble MeTaIEI https://m.edsoo.ru/00ac14b2
Okcubl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
48 KaJus https://m.edsoo.ru/00ac14b2
[[lenoyHO3EMENBHBIE METAILIBI — bubmmoreka [JOK
49 KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6nuorexa LIOK
50 Baxnenmme coemUHESHUS KaJIBITHI https://m.edsoo.ru/00ae] 5e8
O0001IeHre U CUCTEMATU3 AL
51 3HAHHUH
JKEcTKOCTh BOIBI U CIIOCOOEI €8 bu6mmoreka [JOK
52 YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XK&cTKOoCTh BOMIBI M METOIBI €€ bubuorexa [IOK
yeTpaneHus” https://m.edsoo.ru/00aclae8
. bu6nuoreka [JOK
54 AmroMuHnR

https://m.edsoo.ru/00aelc64




AmdoTepHbIe CBOICTBA OKCHIA U

bubmuoreka [JOK

35 TAJIPOKCHIA https://m.edsoo.ru/00aelc64
56 K bubmuoreka [JOK
cneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJH JKele3a bubmmoreka [JOK
(11) u sxenesa (I11) https://m.edsoo.ru/00ae35¢6
O06o001IeHNEe U CHCTeMaTU3aIs
58 3HaHUH
IIpakTuyeckas pabora Ne 7. Pemenue
SKCHEPUMEHTAJIbHBIX 3324 110 TEME Bu6nuoreka [IOK
59 v
«Baxneiimue MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUN, €CITH OJUH U3
pEareHToB J1aH B U30BITKE WU Bu6morexa LIOK
60 COJIEPXUT NpUMecH. Beruncnenus hitps://m.edso0o.ru/00ae 1750
MacCOBOM J0JIM BBIXOJIa IPOYKTa
peakimn
O06o001IeHre U cucTeMaTu3alus
61 3HAaHUHU
Kontponbnas padota Ne4 o teme
62 «BaxHelmme MeTamibl 1 UX
COCIMHEHHUS»
63 BemecrBa u matepuaisl B bubmmoreka LIOK

NOBCEIHEBHOU KU3HU YEIIOBEKA

https://m.edsoo.ru/00ae3150




XHUMUYECKOE 3arpsi3HEHUE

bu6mmoreka [IOK

64 OKpYXaIoIIei cpeabl 1 https://m.edsoo.ru/00ae4270
Ponb XUMHH B pelieHnn bubmmoreka LIOK

65 9KOJIOTUYECKHUX TTPOOIeM 1 https://m.edsoo.ru/00ae4270
PesepBHslit ypok. O6o001eHuE U bubnmoreka [JOK

66 cucTemMaTu3auus 3HaHU 1 https://m.edsoo.ru/00ae0d0a

67 PeseprubIil ypok. O6001eHNE U 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
PezepHbiit ypok. O0001IeHNE U bu6nuoreka LIOK

68 cUucTeMaTu3anusg 3HaHU1 1 https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63
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