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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrPaMMBbl OCHOBHOTO 001IIeT0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeAaMeTa s
peanu3anuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITIO3HABATEIILHOM JCATECIBHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HSBOJIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI100aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajii3alldd  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SABISETCS  NeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanyeckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METO[aM
MO3HAaHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUN U3
paHee M3Yy4YEeHHBIX Y4YEOHBIX mpeamMeroB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4eOHOro MpeaMeTa COCTOMT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe TMpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUarOIMMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBICHUSA
OKpY’KaIoIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW Ui BBIPAOOTKH DKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JAESATEIBHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTtBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3I0KEHHsI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHUISAIUS, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApEHHON
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jmeMeHT U mpocToe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ilpumenenune kucimopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B Ipuposie U B )KHU3HU 4denoBeKka. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA NMPUPOJIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss ocHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHOocTM MmetamnoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEECICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyXE, MOIYYECHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, IMOJYy4YEHUE, COOUpaHHE, pACINO3HABAaHHME W HW3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTraHNMUECKUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKH KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cuCTeMa XUMHUYECKUX 3JIEMEHTOB /1.
U. MenaeneeBa. KoporkonepuoaHas u JiuuHHonepuoanas popmel [lepuoaunueckoi
cucreMbl xumuueckux snemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmsl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAaJAMyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (moJjisipHas MW HENOJsIpHas) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: HAYYHBIA (PaKT, TMIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HbIE
MCKOMAaEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOA0B, KAJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [ToHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHUSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUAIIMY KUCIIOT, LIeJIouel U coiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEHUEe, pPEeaKIUu pas3lIoKeHUS,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHWYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001IMe KaK MpeACTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [IpumeHeHue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUM B IpUpole. XMMHUUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHE, (PU3UIECKUE W XUMHUYECCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]I, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOoTpOmNHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YA0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupoge. Oxcunabl yriepoaa, ux (unyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI, TMOJy4Ye€HUE U
npUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCIoTa W e€ coid, UX (PU3MYecKkrue W XUMUYECKHE CBOMCTBA, MOJNyYeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, STUJICH, alleTUJICH, dTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHCHHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHHEe 00pa3I0B HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3iaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3YYEeHUE XUMUUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHBIX yAOOpEeHUH, TOJyYyeHUE, cOOUpaHue, paclo3HaBaHUE U U3yYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), H3YYEHHME MOJENEH KPUCTAIUIMUECKUX PEIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M M3YYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOoBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIHUEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[enounble MeTambl: nonokeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
THUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCUT, TUIPOKCH]I, coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u skenesa (I1), mexu (1), mHabmogeHne W ommMcaHHEe MPOIECCOB OKPALIHBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay Mo TeMe «BaxHeimue
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHas IOoMmyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M MpU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DAaKT, THUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPazoaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3apsi, ITPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (PU3MUECKHE BEJIMYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
MCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAay4YHOMY HAacJeUi0, MOHUMAHMS 3HAYEHUS XUMUYECKOHM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, y4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMUYECKOM pEeaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YHCIIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccuoHaabHON IeITSIFHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAHHE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHEpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIECcC, OHKCIEPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, M YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTAa), XHMMHUYeckas (opMyna M ypaBHCHHE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI 151 JOPMUPOBAHUS TUTIOTE3HI TIO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISIT OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMAIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAINH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIMPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MMPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIII0BOU 3(EKT peakiiunm,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyr0 ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», Maneie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummueckux siemeHtoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrOo 3JIeMEHTa MO (opMyje COECIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZoBaHMEM, a TaKXe ImpaBuiIaM oOOpalleHus C BEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOHM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYECKasi CBsI3b, TEIIOBOM 3(PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BAJIGHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKHUX SJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU dopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogudeckoid CHUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX TMOJATPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENHPUICCKHE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMUSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapbonat-, docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 U3yUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaKnuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb xumuu B 1 bub6numoreka [IOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAK1 1 bubmmoteka IIOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [IOK
p - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunorexa LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U brbmmorexa LTOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOusnuecknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 0 €ro U3BECTHOM bubmmorexa [IOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Ira30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKaIs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHne U cucTeMaTU3aIHs bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoaunueckas cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuompl, TPYIIIEL, IO/ TIBI bubmmorexa [JOK
P > TPYIIIBL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 WNonnast xumuveckast CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bu6muoreka [IOK

CBs3b

https://m.edso0.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okncneris . https://m.edSO(I)_.[rUIOOadanB
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo0.ru/00adb076
bubmuorexa [JOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)l.ru 100adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenue atromMa. XUMHUYECKast 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edso0.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa LIOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubmmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeEHTAIbHBIX bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tonydyenne COITHON KUCIOTHI bubmorexa HOK
YHCHITE C0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
¢busnvecKre 1 XUMHUECKUE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqu » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IIPOOIEMBI bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHeHust bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o teMe «Baxneimmne https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUI
KonTponbHas pabota Ne3 mo Teme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTauIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBa
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxxueinne coeqMHEHNUS KaJIbIAA Bubmiorexa IOK
a t https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3 AU
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bub6nmoreka [IOK
https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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https://m.edsoo.ru/00ae1c64
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
PesepBHelil ypok. O000IICHHE 1 bubmmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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