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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUWE O IENAX, OOIMIel CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TEeMaM MPOTrpaMMbl IO XHWMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOy4YaroOUIUXCs, OMNpPEAeNsieT BO3MOXKHOCTH TMpeaMera st
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIINXCS;



crocoO0cTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHMM XHMHH OOECHEYMBAIOTCA CHEelU(pUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpPENeIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CUCTEMBI IMEPBOHAYAIBHBIX TOHSITHUN XHUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro mozaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAE€TCS U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckrue 3HAHUA pPAcCCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HOPMHPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXKalolmuid MUp»,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOWM KYJBTYPBHL.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HaydyHbIM MeETOjJaM TO3HAHUSA TMPU HU3YYECHUH BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NEeATENbHOCTU, OCBOCHUU TIpaBUJl O€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HM.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIUIEKTYaJIbHO pAa3BUTOW JIMYHOCTHU, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUH;

— o0ecrnieueHne yCIOBHMA, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBaHue oOmIeH (QYHKIMOHAIBHOM U €CTEeCTBEHHO-HAyYHOMU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKPYKAIOLIEr0 MUpPa, MCIHOJIb3Yysl 3HAHUSA M OIBIT, MOJIYYEHHbIE NPU H3YYCHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOM JNEATEIbHOCTH;

— (opmupoBanre y OOydYarOIUXCA TYMAHUCTHYECKUX OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHE MOTHBALIUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaBiser 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).

B 2025-2026 yuebnom roay: B 9 kiacce 1 yac BeImajaeT Ha KalleHJapHbIN
npa3aHUYHbIN qeHb — 23.02.2026r. 1 2 yaca BeIIaal0T Ha pabovue THU
09.03.2026r. 1 11.05.2026 , kotopsie B 2026 TO1Yy CUUTAIOTCS BBIXOJHBIMU
nusmu.( cornacHo IIpoekra [loctanoBnenust [IpaBurensctBa Poccuiickoit
®epnepanuu "O nepeHoce BhIXOAHBIX AHEH B 2026 roay" (MoAroToBIeH



Muntpyaom Poccun 01.07.2025 r.)

B cBsI3u ¢ pakTHUECKUM KOJIMYECTBOM Y4E€OHBIX JHEU, C YU4ETOM T'O10BOTO
KaJieHaapHoro yaeoHnoro rpaduka Ha 2025-2026 yueOHbIi o1, pacucaHus
3aHITHI, BHIIIOJIHEHHE padoYrX NPOrpaMMm 1o XUMHUH B 9 kinacce Oyner
o0ecrieyeHo B MOJHOM 00bEME 3a cyeT OJIOKOBOM MoJgauu Marepuaia, ypokoB
MOBTOPEHMS U pe3epBHBIX yacoB 18.02.2026, 16.03.2026r.



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATrpEraTHOe COCTOSHHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BageHTHOCTH aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérer mo Qopmymam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHHS, Pa3I0KCHUS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHUEe TMPU3HAKOB IPOTEKAaHUS XWMHYECKUX peakiuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHUIAIMS, XpoMaTorpadus, mpoBeAeHNEe OYUCTKH TTOBApEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucinopoaa B npupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bonopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

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

duznueckue CcBoOMCTBa BOJbl. Boma kak pactBoputenb. PacTBOphI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arps3HeHre NPUPOAHBIX BOA. OXpaHa U OYHUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctn metammoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPEIENICHUE COAEpKaHUsl KUCI0pOAa B BO3/IyX€E, IMOITYyUYECHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE WX CBOKMCTB, MOJy4YyeHUE, COOUpaHUE, paClO3HABaHUE M H3y4YEHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEAEIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYrMM M3 pAacTBOpa COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIAacCU(PUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTne o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnonnueckuit 3akoH. [lepuognueckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJnyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJISApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMMU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnoie ceasu



Peanuzamusi MeXnpeaMETHBIX CBS3€H MPU M3YYEHUHM XHUMHUU B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHSA: Hay4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kalusd, KAIbIUI U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IMuHbIM MpU3HaKaM (110 YHUCTY
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumMuyeckod peakiuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMHA C  MCIHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAaIllEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pPacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WIEIOYEH U  COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHM3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJUIOTPOITHbIE MOAU(MUKAIIMU KUCIOPOa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NPEICTaBUTENsI Kjacca KHCIOT U crhenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeabl COCNMHEHUSIMU Cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
HMOHBl aMMOHMS. A30THasl KUCJIOTa, €€ MoJydyeHue, (PU3MUYEeCKue U XUMUYECKHe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arpsi3HEHHE BO3/AyXa, MMOYBBI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IV A-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas Kuciaora U €€ coiid, uX (Pu3nueckue U XMMHYECKHUE CBOMCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, TaHOI, IIIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B KM3HM UeJoBeKa. MarTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemuueBoi kuciore. CWIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeToH, eye300eToH. [IpobiaeMbr 6e30macHOro HMCHOIb30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJOPUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHUE KaueCTBEHHOM peakiuu Ha Cyibdar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4ECHUE MoOZENen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAYECTBEHHBIX PEAKIUA Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKHUe CBOMCTBAa MeTalsioB. OOiue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaJUIBL: TOJIO)KEHHE B [leproanueckoil cucTeMe XUMUYECKUX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblusa. Baxhedmme coeauHeHUs KainblMs (OKCUO, THAPOKCHUZA, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJLIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HECHHUE OKPYX aromiel cpenbl (MpeaenbHas IOMyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeaMeTHBIX CBs3ed NMpU HM3YyYEeHWHW XUMUU B 9 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PakT, TUmores3a, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUW 3aps]l, NPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOAe OOyYeHHsS XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIIA3ALUN 00 y4ArOIINXCSL.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 00OILIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOH JAEATEIbHOCTH NpHU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOLIM B IIpOLECCE€ OTOW Y4EOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHWUN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTO0JIs, HAPKOTUKOB, KypEHHs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY W PE3ysbTaraM TPYAOBOW NESATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENHON MPodeCCHOHATBHON ACSITEIIBHOCTH M Pa3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, TOHUMAaHNUE [IEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJEeM M IMyTeH WX pEemieHUs MOCPEACTBOM METOIOB XHUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMuUpoBaHUS MHPOBO33pEHUsI  OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC yueOHbBIC NCHCTBUS (TI03HABATENbHbIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue AeicTBU:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMHUYecKas QopMyna W YypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABWIILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 11O PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICAOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4qHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpXkaHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3IMUHbIE METObI W 3alpOChl MPHU TMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 3a]1a4 OMPEACIEHHOr0 THUIIA, TPHOOPETEHHE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BaHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMATIBHYIO OpMY MpeACTaBICHUS HHGOPMAIINH U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOr0 XO35KMCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAIOUIEH MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEJIOKEHHOU 3a71a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a6opaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBbIE IITYpPMbI», KOOpIAUHAIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEbHOCTA MO  MOJYYEHHI0 HOBOTO  3HAHUA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBON A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLleHTHAs! KOHLIEHTPAIUs1) B PpaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbIca Ilepuoguueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHAa ABOTrajJipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XuMHYecKux »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOrO0 3JeMEHTa 10 ¢opMyIie
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7a0opaTOpHBIM  O0OpYJOBAaHUEM, a TakKXKe ImpaBuUjaM oOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BEUIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOydenust B 9 kiaacce npeIMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilus, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIE PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsi MOHA M0 XUMUYECKON (opmylie, XxapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IMOHMMAaHHE: OIKChIBATh W XAPAKTEPU30BAThH
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMHUCHIBATh) OOMIME W CHEIU(HIECKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOr0 »JJeMeHTa 10 (dopmyse
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapobonar-, ¢ocdar-, cuiMkKar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonarue o kucmorax 8 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. bu6nuoreka [IOK
1.3 8 0 1
XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmnuectBo yacos JJ1eKTPOHHbIE
Jara usydyenus
Ne nugposbie
Tema ypoka Konrtpoabubie | Ilpakruuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI eCYDCBI
IUTaH daxt pecyp
IIpeamer xumuu. Ponbs xumuu B
1 JKU3HU YesoBeka. Tena u 1 0 0 bubmmorexa [JOK
' 02.09.2025 https://m.edsoo.ru/ff0d210c
BEIIeCTBA
5 IlonsTHe 0 MeTOaX MO3HAHUS B 1 0 0 bu6nunorexa LIOK
XUMHH 05.09.2025 https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1
«[IpaBumna paboThI B
3 1abopaTOpUH U IPUEMBI 1 0 0 Brbmorexa LIOK
patop P 09.09.2025 https://m.edsoo.ru/ff0d23dc
oOpamieHus ¢ 1ab0paTOPHBIM
000pyIOBaHUEM
4 YucThie BEIECTBA U CMECH. 1 0 0 bu6mmoreka [IOK
Crioco0wI pazaeneHus cmecei 12.09.2025 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 0 0 bubmuoreka [JOK
IIPUMEPE OUUCTKHU MIOBAPEHHOU 16.09.2025 https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nunorexa LIOK
0 ATOMBI i1 MOEKy Tbi L 0 0 19.09.2025 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE DTIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX 1 0 0 bubmorexa LIOK
23.09.2025 https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB



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

bubmuorexa [IOK

8 Hpoctbie 1 croOKHEIE BelIIeCTBa 26.09.2025 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE bubmmorexa [IOK
yop i 30.09.2025 https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSHCTBA COCTaBa

10 BEIIECTB. XHUMHUUECKas bubnunorexa LIOK
dbopMmyia. BaneHTHOCTh aTOMOB 03.10.2025 https://m.edsoo.ru/ff0d2eae
XAMHYECKHX DJIEMEHTOB
OtHocuTEeNbHAsg aTOMHAas Macca.

11 OtHOCUTENIbHAS MOJIEKYIIIpHAs bubmorexa [OK

Yop 07.10.2025 https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10711 XMMHAYECKOT0 bubmuorexa [JOK
JJIEMEHTA B COEAUHECHUHN 10.10.2025 https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemecTBa. MoJib. bubmuorexa [IOK
Mounsipaast macca 14.10.2025 https://m.edsoo.ru/ff0d5230

14 DU3UYECKUE U XUMUUYECKHUE bubmuoreka [IOK
SBIICHUs. XMMHUUYECKasi peakius 17.10.2025 https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycaoBus

15 MIPOTEKAHUS XUMHUYECKUX bubnnorexa LHOK

P . 21.10.2025 https://m.edsoo.ru/ff0d3al6
peakuuii
3aK0H COXpaHEHUS MaCChl
16 BEIIECTB. XUMHYECKHUE Bubmorexa IIOK
HHECTE: 24.10.2025 https://m.eds00.ru/ff0d3b88
ypaBHEHUS
BrraucneHns KoJIm4ecTBa,

17 MacChl BEIIEeCTBA 110 bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKHUX 07.11.2025 https://m.edsoo.ru/ff0d5708
peakuuii

18 Knaccudukanus xumuueckux bubmuoteka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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peakiuii (CoeTMHeHHUS], 11.11.2025 https://m.edsoo.ru/ff0d3f34
pa3IoKeHUs, 3aMEIICHUS,
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIKIoneaucT. O0o0ImeEHue U Bubmaorexa ITOK
1 AHCT. D00 14.11.2025 https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUI
KonTponbnas padora Nel o
20 TeMe «BellecTBa 1 XMMHYECKHUE Bubmiorexa ITOK
- 18.11.2025 https://m.edsoo.ru/ff0d4290
peaKum»
Bo3ayx — cmech razos. CocraB
21 Bo3ayxa. Kucnopong — siaemMeHT bubmorexa IOK
yxa. P 21.11.2025 https://m.edsoo.ru/ff0d448e
U mipocTtoe BemiecTBo. O30H
dusnueckue U XUMUYECKHE
29 CBOICTBa KHCIOpoaa (peaKiuu bubmmorexa [IOK
okucieHus, ropenue). [lonarue 25.11.2025 https://m.edsoo.ru/ff0d4614
00 oxcuaax
CrniocoObI mosryyeHus
93 KHCIIOpO/ia B 1a00paTopuu U bubmmorexa [IOK
MIPOMBIIICHHOCTH. 28.11.2025 https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoit 3¢ ekt xumMuueckoi
€aKIIMH, IIOHITHE O
24 ze MLCI)XI/IMI/I‘ICCKOM aBHEHUU bubmmorexa [IOK
P P ’ 02.12.2025 https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUCCKHIX
peaKImsax
Tomnuso (HedTh, yroab u
25 METaH) 3e(1r j)sHeIz]I:e BO3]lyXa bubmorexa LIOK
AP Y%, 05.12.2025 https://m.edsoo.ru/ffod4c4a

CIIOCOOBI €T0 MPEIOTBPAIICHUS



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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[Tpaktrueckas padota Ne 3 o
teme «[lonydyenue u cobupanue

bubmuorexa [IOK

26 KHCJIOPO/a, U3yYEHUE €T 09.12.2025 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonopoa — anemeHT u mpocToe
27 BeHI;eETlfo. Haxoxnenune ]133 bubnnorexa HOK
12.12.2025 https://m.edsoo.ru/ff0d4dd0
pUpoIe
DU3UYECKUE U XUMUUYECKHUE
28 CBOMCTBa BOJOpOAA. bubmorexa LHOK
16.12.2025 https://m.edsoo.ru/ff0d4dd0
[Tpumenenue Bogopoaa
29 [ToHsiTHE O KUCTOTAX M COJISAX bubmmorexa [IOK
19.12.2025 https://m.edsoo.ru/ff0d50d2

30 CriocoOsI monyueHust BOAOpoaa bubnuotexa [IOK
B J1abopaTtopuun 23.12.2025 https://m.edsoo.ru/ff0d4ddo
[IpaxTrueckas padorta Ne 4 o

31 teme «[lomydenue u cobupanue bubnnoreka [IOK
BOJIOpOJA, U3yUYEHHUE Ero 26.12.2025 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

39 Monsipablit 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABorajipo 29.12.2025 https://m.edsoo.ru/ff0d542e
Brruncienus o0béMma,

33 KOJIMYECTBA BENIECTBA ras3a o bu6nmoreka [IOK
€ro N3BECTHOMY KOJUYECTBY 13.01.2026 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
Beruncnenus 00bEMOB razoB 1o

34 YPaBHEHUIO PEaKIMU Ha OCHOBE bubnnorexa [IOK
3aKOHA OOBEMHBIX OTHOIIICHUH 16.01.2026 https://m.edsoo.ru/ff0d5708

rasos
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du3nyeckue ¥ XUMHUIECKIE

bubmuorexa [IOK

35 CBOMCTBA BOJBI 20.01.2026 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Torsitue 00 bubmuorexa [IOK
HWHJIUKATOpax 23.01.2026 https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputes.

37 Hacrimenable 1 HEHACKIIIIEHHEIE bubnunorexa LIOK
pactBOpbl. MaccoBas noiis 27.01.2026 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
ITpaktuyeckas padora Ne 5 o
teme «lIpurorosnenue

38 PacTBOPOB ¢ ONPEICIIEHHOM bubmorexa LIOK

. . R 30.01.2026 https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel pacCTBOPEHHOTO
BEILIECTBA
Konrtponsnas padora Ne2 no
39 teme «Kucmopoa. Bogopo. bubmorexa [OK
03.02.2026 https://m.edsoo.ru/ff0d664e
Boma»

40 Oxkcuabl: COCTas, bubmuorexa [JOK
KJIaccuukanus, HOMEHKIATypa 06.02.2026 https://m.edso0.ru/ff0d6342
[Tonydyenune u XuMu4YeCKUe

41 CBOMCTBA KUCJIOTHBIX, bubmuorexa [IOK
OCHOBHBIX ¥ aM()OTEpPHBIX 10.02.2026 https://m.edsoo.ru/ff0d664e
OKCHUJIOB

42 OcHOBaHUSA: COCTaB, bu6nuorexa LIOK
KjaccuuKalys, HOMEHKIIaTypa 13.02.2026 https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XuMu4ecKue bubnuorexa [IOK
CBOMCTBa OCHOBaHUH 17.02.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocTas, bu6nunorexa LIOK
KkjaccuuKanys, HOMEHKIIaTypa 20.02.2026 https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOJ’Iy‘ICHI/IC U XUMHYCCKHEC

bubmuorexa [IOK

45 CBOMCTBA KUCJIOT 24.02.2026 https://m.edsoo.ru/ffOdfee2
Conu (cpenuue):
46 HOMEHKJIaTypa, CIIocoObl bubnnorexa [IOK
MOJTyYEHUS, XUMUYECKUE 27.02.2026 https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTrueckas padora Ne 6.
Pemenne skcniepuMeHTAIBHBIX
47 3ajad4 1mo reme «OCHOBHBIC bubmorexa LIOK
03.03.2026 https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAaHUYECKHUX
COCIMHEHMI
['eneTnueckas CBA3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX bubmorexa LOK
. 06.03.2026 https://m.edso0.ru/00ad9a50
COCIUHECHUI
49 O06o001mIeHNe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAHUU 10.03.2026 https://m.edsoo.ru/00ad9ch2
[lepBbie MOMBITKU
50 KJacCU(UKAIIMYA XUMHUECKUX bubmuorexa [IOK
anemeHToB. [loHaTHE O TpymnIax 13.03.2026 https://m.edsoo.ru/00ad9ela
CXOJIHBIX 3JICMECHTOB
Konrponsnas padora Ne3 mo
51 TeMe "OCHOBHBIC KIIACCHI bubmorera [JOK
o 17.03.2026 https://m.edso00.ru/00ad9ffa
HEOPTraHMYECKUX COCAMHEHUHN
[Tepuoanueckuii 3aKOH U
59 Ilepnonnueckas cucrema bubnmorexa LIOK
XUMHYECKUX deMeHTOB JI. W. 20.03.2026 https://m.edsoo.ru/00ada52c
Menneneera
53 [leproapl, TPYIITBI, TOATPYIIIBI bubmorera [JOK

https://m.edsoo.ru/00ada52c
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24.03.2026

Crpoenue atomoB. CocTaB

bubnuorexa [IOK

>4 aTOMHBIX sifiep. M3oTorbl 27.03.2026 https://m.edso0.ru/00ada342
CrtpoeHue 3NeKTPOHHBIX
55 000J10Y€K aTOMOB AJICMEHTOB bubnmoreka [JOK
[lepunonuueckoii cuctemst . U. 07.04.2026 https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTeprcTUKa XUMUIECKOTO
56 3JIEMEHTA 10 €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuoamueckoii cucreme /1. 1. 10.04.2026 https://m.edsoo.ru/00ada824
Menneneena
3nauenue llepuonnyeckoro
57 3aKOHA JUI Pa3BUTHS HAYKU U bubnuotexa [IOK
npaktuku. /. 1. Mennenees — 14.04.2026 https://m.edsoo.ru/00ada96e
YVYEHBIH, TIeAaroT U TPaXTaHuH
58 DNEeKTPOOTPULIATETLHOCTh bubnnoreka [IOK
aTOMOB XMMHUYECKHUX JIEMEHTOB 17.04.2026 https://m.edsoo.ru/00adb33c
Kontponbnas padota Ne4 o
Teme «CTpoeHue artoma.
59 XuMHUYECKast CBSI3bY / bubmorexa LIOK
. 21.04.2026 https://m.edso00.ru/00adb486
Bcepoccuiickas npoBepodHas
pabota
Peseprubiil ypok. O60061eHIE 1
50 CcHUCTeMaTH3aIvs 3HaHMH / bubmuorexa [IOK
Bcepoccuiickas mpoBepouHas 24.04.2026 https://m.edsoo.ru/00adaab8
pabota
61 HNonnas xumuueckas CBs3b bubmmorexa [IOK
28.04.2026 https://m.edsoo.ru/00adac34
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62 KoBasientHas nosnsipHas 1 bubnmoreka [JOK
XHUMHYECKasl CBSI3b 05.05.2026 https://m.edsoo.ru/00adaab8
63 KoBanentHas HenomnsipHas 1 bubnnoreka [IOK
XUMUYECKas CBS3b 08.05.2026 https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
64 CTeneHs OkuCIeHIA L 12.05.2026 https://m.edsoch ru/00adae28
65 OKucauTenbHO- 1 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 15.05.2026 https://m.eds00.ru/00adb076
bubnmoreka [JOK
06 OKHCITHTEIH H BOCCTAHOBHTEIH 1 19.05.2026 https://m.edsog ru/00adb076
PesepBHelit ypok. O600IICHHE 1
67 cucTemMaTu3alus 3HaHUH 110 1 bubmuotexa [IOK
teme «CTpoeHue aToma. 22.05.2026 https://m.edsoo.ru/00ad9ch2
XuMuyeckasi CBA3b»
68 PesepBHblit ypok. O60011eHNE 1 1 bubmmorexa LIOK
cUCTEMAaTU3aIUA 3HAHUN 26.05.2026 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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[Ipenmet: Xumust
Kacc: 8

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KajJleHAAPHO-TEMATHYECKOr0 NMJIAHUPOBAHMS)

2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llle6amuuckas COLI nm. B. . ®omuuépay O. B. KpbuioBa




9 KJIACC

KonnuyectBo yacos DJIEKTPOHHBIE
Jara usydyenus

Ne nuppoBbIe

Tema ypoka Kourpoabnbie | IlpakTuuyeckue
n/n Bceero o0pa3zoBaTeJibHbIE

padoThI padoTbI
TJ1aH dakt Pecyper!

[lepnonnueckuii 3aKoH.

1 Ilepunonnueckas cucrema 1 0 0 bubnuorexa [IOK
XUMHYECKUX deMeHTOB JI. W. 01.09.2025 https://m.edsoo.ru/00adb59e
Menpgeneena
3aKOHOMEPHOCTU B U3MEHEHUU

5 CBOMCTB XMMHYECKHX 1 0 0 bu6nunorexa LIOK
3JIEMEHTOB MEPBBIX TPEX 03.09.2025 https://m.edso00.ru/00adb6b6
MEPUOJIOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 0 0 Brbmmorexa LIOK

08.09.2025 https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKHUX BEIICCTB
Bubl xumMudeckol CBsI3U U
4 THITBI KPUCTATUTMYECKUX 1 0 0 bubmmorexa [JOK
. P 10.09.2025 https://m.edsoo.ru/00adbac6
pemeéToK
Kontponbnas padota Nel no

5 teMe «lloBTOopeHue u 1 1 0
yri1yOJieHre 3HaHUI OCHOBHBIX 15.09.2025
pa3aenoB Kypca 8 Kiaccay
Knaccudukamnms xummuaeckux

6 €aKIUH 110 PA3INYHBIM 1 0 0 bubmuorexa [JOK
P P 17.09.2025 https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 [TonsiTHE O CKOPOCTH 1 0 0 bubnnoreka [IOK
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XHMHUYECKON pEaKIIUu. 22.09.2025 https://m.edsoo.ru/00adbe9a
[ToHsaTHE O TOMOT'E€HHBIX U

TFEeTEPOreHHBIX PEaKIIMSIX

[lonsTHE O XMMHUYECKOM

paBHOBecHH. DaKTOPHI,

3 BITUSIOIIME HA CKOPOCTh bubnunorexa LIOK
XUMUYECKON PeaKluu U 24.09.2025 https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMHUUECKOTO
paBHOBECHS

9 OKucauTenbpHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMH 29.09.2025 https://m.edsoo.ru/00adcade
Teopust IIEKTPONTUTHYECKOU

10 nucconuanyi. CUIbHBIE U bubmorexa LOK

01.10.2025 https://m.edsoo.ru/00adcd68
ca0ble ANEKTPOJIUTHI

11 HoHHble ypaBHEHMSI peaKIui buommorera LOK

06.10.2025 https://m.edso0o.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
1 OCHOBAaHUI B CBETE
12 npeAcTaBIeHU 00 bubmmorexa [OK

. 08.10.2025 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUICCKON
JIACCOINAITAN
XHUMHUYECKHE CBOMCTBA COJIcH B

13 CBeTE MpeACTaBICHUI 00 bu6nuorexa LIOK
AIEKTPOIATHICCKOM 13.10.2025 https://m.edsoo.ru/00add8b2
JTACCOINAITAN

14 [TonsaTue o rumponuse conen bubamorexa [IOK

15.10.2025 https://m.edsoo.ru/00add9d4

15 O06001IeHNEe U CUCTEMATU3 AL bubmmorexa [OK

https://m.edsoo.ru/00addd12
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3HAHUI 20.10.2025
[IpakTueckas padora Ne 1.
16 «PelleHe bubnuorexa [IOK
22.10.2025 https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIBHBIX 337249
O00011IeH1E 3HAHUN 10 TEME
17 «INEKTPOTUTHICCKAS bubnnorexa [JOK
JTUCCOIMaIusl. XUMUYECKHE 05.11.2025 https://m.edsoo.ru/00addecO
pEeaKiuu B pacTBOPAX»
OO0mas xapakTepucTuka
18 ranI:reHOBI.) XI/IMII)/I‘ICCKI/IG bubamorera LOK
. 10.11.2025 https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIPUMEPE XJI0pa
Xnoposogopoa. ConsHast
19 KHUCIIOTa, XUMUYECKHUE bu6mmoreka [IOK
CBOWCTBA, IIOJIyYEHHUE, 12.11.2025 https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTueckas padora Ne 2 o
20 teMe «llonyuenue conssHon bubmuoteka [IOK
KHCJIOTBI, U3y4eHUE €& 17.11.2025 https://m.edsoo.ru/00ade348
CBOMCTB»
Beruncnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEAKLUN, ECIIU bubnuorexa [IOK
OJIMH U3 PEareHTOB J1aH B 19.11.2025 https://m.edsoo.ru/00ade488
n30bITKE
29 OO6m1as XxapaKTepucTuKa bubnnoreka [JOK
anemeHToB VIA-rpymnmbl 24.11.2025 https://m.edsoo.ru/00ade64a
AnnoTponHbie MoIU(UKAIIIH
23 CEPBHI. IIanxomﬂeHHI; ((:I;pbli eé bubmorexa LIOK
26.11.2025 https://m.edsoo.ru/00ade64a

COCJIMHEHUH B MIPUPOJIE.
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XUMHUYECKUE CBOMCTBA CEPbI

CepoBomopo1, CTpOCHHUE,

24 ¢du3nvecKue 1 XUMHYECKUE bubamorera LOK
N 01.12.2025 https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpbl cepsl. CepHas

o5 KHCIOTa, (U3HYECKUE U bubmmorexa LIOK
XHMUYECKHE CBOMCTBA, 03.12.2025 https://m.edso0.ru/00adea28
PUMEHCHHE
XUMUUECKUE PEaKInu,

JIeKAIUE B OCHOBE
MIPOMBIIIIEHHOTO crlocoba
26 MTOJTYYCHUS] CEPHOM KUCIIOTHI bubmorexa IOK
i P ' 08.12.2025 https://m.edsoo.ru/00adec8a
XuMHYeCcKoe 3arpsi3HeHNe
OKpYIKaroIien cpebl
COCJIMHEHUSIMH CEPBI

97 Brruucnenue MaccoBoi q01u bubnuorexa [IOK
BBIXO/Ia MIPOJIYKTA PEaKIUuu 10.12.2025 https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
anemeHToB VA-Tpynmbl. A30T,

28 acIpOCTpaHEHUE B IPUPOJIC bubmorera [JOK
pactpoctp PHpOIe, 15.12.2025 https://m.edsoo.ru/00adeea6
¢busnvecKkre 1 XUMHYECKUE
CBOICTBa
AMMHaK, ero Gpu3nvecKue u

29 XHUMHYCCKHE CBOHCTBA bubmmorexa LIOK

’ 17.12.2025 https://m.eds00.ru/00adf004
MOJTyYeHHUE ¥ IPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o
30 teme «llomyuenne ammuaka bubmorera [JOK
v ’ 22.12.2025 https://m.eds00.ru/00adf180

W3yYEHHE €ro CBOMCTB)
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A30THas KUCJI0Ta, e

31 ¢buznyeckre u XUMHUYECKUe Brbmmorexa LIOK
. 24.12.2025 https://m.edso00.ru/00adf306
CBOICTBa
Hcnons3oBaHue HUTPATOB U
coJielt aMMOHHUS B KaYECTBE
39 MUHEPATbHBIX YI0OpPEHUH. bubnmnoreka [JOK
XUMHYECKOE 3arpsi3HEHNE 29.12.2025 https://m.edso00.ru/00adf518
OKpY>Karollei cpeasbl
COCIMHEHUSIMH a30Ta
docdop. Oxcun pocdopa (V)
33 u dhochopHast KHCIIOTA, bubnnoreka [JOK
¢du3nvecKre 1 XUMHYECKUE 12.01.2026 https://m.edso0.ru/00adf68a
CBOWCTBA, IIOJIyYEHUE
Hcnonws3zoBanue ¢pocdatos B
34 Ka4yeCcTBE MUHEPATBHBIX bubnmnoreka [JOK
yInoOpeHuid. 3arpsi3HeHUE 14.01.2026 https://m.edsoo.ru/00adfc20
MIPUPOTHOH cpeabl hochaTamu
Yrnepon, pacnpocTpaHEeHUE B
35 an/IpI(zL[e, g)I/I:%HE){eCKII)/Ie u bubmorexa LIOK
. 19.01.2026 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxcuppl yriepona, ux
buznuecKrue u XUMUYECKUE
36 CBOMCTBA. DKOJIOTUYECKUE bubmorexa LOK
21.01.2026 https://m.edsoo.ru/00adfebe
pOo0OJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)
37 VYroybHas KUCIIOTa U €€ COJH bubmmorexa LIOK
26.01.2026 https://m.edso0.ru/00ae006¢
38 [IpaxkTuueckas padora Ne 4 o bubnmnoreka [JOK
teme «[lomydenune 28.01.2026 https://m.edsoo.ru/00ae027e
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YIJIEKUCIIOTO rasa.
KauectBenHas peakuus Ha
KapOOHAT-UOH»

HepBOHa‘-IaJ'ILHLIC MIOHSATHS 00

39 OpPraHWYECKHUX BEIIECTBAX KaK bubmorera [JOK
02.02.2026 https://m.edsoo.ru/00ae054e
0 COSIMHEHHUSAX yriiepoja
40 Kpemnwuii u ero coenuHeHust bubmorexa [OK
04.02.2026 https://m.edso0.ru/00ae080a
[Tpaktuyeckas padora Ne 5.
41 Pemenne skcnepruMeHTaNbHBIX bubnmnoreka [JOK
3a11a4 1o teMe «BaxxkHeiime 09.02.2026 https://m.edso0.ru/00ae0bf2
HEMETAJUIbI U UX COCTUHCHHUS
OO0mas xapakTepucTuka
XUMHYECKUX DJICMEHTOB —
MeTajiIoB. MeTtanmmnueckas
42 CBSI3b U METAJNIMUECKAS bubmorexa HOK
N 11.02.2026 https://m.edso0.ru/00ae103e
KpUCTAIITNYECKAs pEIIéTKa.
du3znyeckue CBOMCTBA
METaJlJIOB
KonTponbnas pabora Ne3 no
43 TeMe «BakHelne HeMeTalIbl bubmorexa HOK
16.02.2026 https://m.eds00.ru/00ae0e18
U UX COCOUHCHUS
XUMHYECKHE CBOMCTBA
44 METAJIJIOB. bu6nunorexa LIOK
DNEKTPOXUMHUECKUN Psifl 18.02.2026 https://m.edso00.ru/00ae1156
HaNpsHKEHUNA METAJIOB
OO6mmme crnocoObI MOTYICHUS
45 MC::J‘IJ‘IOB. CruiaBelL. a bubmorexa LIOK
18.02.2026 https://m.edso00.ru/00ae1156

Beruucnenus no ypaBHeHUAM
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XHUMHUYCCKUX peaKHI/II;'I, €Clin
OAVH U3 pCarcHTOB COACPKUT

IpUMeCH
46 [TonsTre 0 KOPppPO3UU METAIIIOB bubamorexa [OK
25.02.2026 https://m.edso0.ru/00ae1278
bubnunorexa LIOK
47 [Henormsie MeTas: 02.03.2026 https://m.edsocl)l. ru/00ael4b2
48 Oxcunbl ¥ TUIPOKCUBI HATPUS bubmuoreka [IOK
1 Kamus 04.03.2026 https://m.edsoo.ru/00ae14b2
49 [lenoyHo3eMeNbHbIE METaIbl bubmmorexa LIOK
— KaJIbLIUHA U Mar"dui 11.03.2026 https://m.edsoo.ru/00ae15e8
50 Baxneiie coenuHeHus bu6mmoreka [IOK
KaJIBLIUS 16.03.2026 https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATU3ALMI
3HAHUN 16.03.2026
59 JKECTKOCTB BOJIBI M1 CIIOCOOHKI €€ but6mmoreka [JOK
yCTpaHEHUS 18.03.2026 https://m.edso00.ru/00ae1886
[Tpaktrueckas padota Ne 6 o
53 TeMe «KEcTKocTh BOAKI U bubmorexa LIOK
N 23.03.2026 https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHHUSI»
. bu6mmoreka [IOK
>4 AiomHHHH 25.03.2026 https://m.edSO(I)l. ru/00aelc64
55 AmMmpoTepHbIe cBONCTBA OKCHIA bub6mmorexa LIOK
Y TUAPOKCH]IA 06.04.2026 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Kereso 08.04.2026 https://m.edsogrUIOanldSG
57 Oxcunpl, THIPOKCUIBI U COTH bubnnoreka [JOK
xenesa (1) u xenesa (111) 13.04.2026 https://m.edso00.ru/00ae35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

O000111eHNE U CUCTEMATU3 AL

58 . 15.04.2026
3HAHUU
IIpakTueckas padora Ne 7.
59 Pemenue 3KcnepHMeHTmeHLIX 20.04.2026 bubnnorexa [IOK
3a1a4 1o reMme «Baxxaennme https://m.edsoo.ru/00ae3de8
METaJIbl U UX COeTMHEHUS
Berancnenus mo ypaBHEHUSM
XUMUYECKUX PEAKLUMN, ECIIU
OJIMH U3 PeareHTOB J]aH B
bu6nuorexa [IOK
60 M30BITKE W COTCPIKUT 22.04.2026 httos://m.eds00.ru/00ae1750
npumMmecu. Beruucnenus
MAaCCOBOM JOJIM BbIXOJa
MPOJYKTA PeaKkiuu
61 O606H§6HI/IG A CUCTEMAaTU3ALMI 97 04.2026
3HaHUU
BemectBa u marepuraisl B 6 10K
5 nOJIMOTEeKA
62 MMOBCETHEBHOM KU3HU 29.04.2026 httos://m.eds0o.ru/00ae3f50
YeloBeKa
63 XI/IMI/I‘IGCKOGUSaFPXSHeHI/Ie 04.05.2026
OKPYKAFOIICH CpeJIbl
Konrponsnas padora Ne4 mo Bu6 LIOK
o nOInOTEeKA
64 Teme «BakHeilme MeTamibl 1 06.05.2026 httos://m.eds00.ru/00ae4270
UX COCAMHEHUSD)
65 Ponb xumuum B perieHun 13.05.2026 bubnnoreka [JOK
IKOJIOTHYECKHUX TIPOOIIEM https://m.edso0.ru/00ae4270
P i .
66 €3EpBHBII YPOK O606meHe 18.05.2026 bubnmoreka [JOK
M cHUCcTEMaTHU3alis 3HaHUI https://m.edso0.ru/00ae0d0a
67 PesepBHEIit ypok. O600IICHHE 20.05.2026 bu6mmoteka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

n cucreMaTusanus 3HAHUI

https://m.edsoo.ru/00adb33c

68

Peseprubiil ypok. O600611eHIE
U cUCTeMaTu3anys 3HaHu!

25.05.2026

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

[Ipenmet: Xumust
Kmacc: 9

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KajJleHAAPHO-TEMATHYECKOr0 NMJIAHUPOBAHMS)

2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llle6amuuckas COLI num. B. . ®omuuépay O. B. KpbuioBa




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA30OBATEJIbHOI ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA

1

ITo Teme: «HepBOHa‘-IaJ'II)Hble XUMHUYCCKUEC ITOHATHA»

1.1

PpacKpbIBaTb CMBICJI OCHOBHBIX XHMHYECCKUX HOHATHH: aToM,
MOJIEKYJIa, XUMHUYECKHA DSJIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMech (OJHOpOIHAs W HEOJAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAsT AaTOMHAas M MOJICKYIsSIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [OJS XHUMHUYECKOTO
JJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA O0BEM, XMMHYECKas pPeakKius,
KknaccuuKkanus  peakiuii:  peaklMH  COCAMHEHUs,  pPeaKluu
pa3OKEHUs, PEaKIMW 3aMEIleHHs, pPeakIud OOMeHa, JK30- H
SHIOTEPMUUYECKHE PEaKIMH, TEIIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBas JI0JIsI BEIIeCTBa (TPOIEHTHAS KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUUA H

MMPUMCHSATH OTU IMMOHATHA ITPU OMMUCAHUUN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BAaTh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA (I)OpMy.]'I

BEILECTB U YPABHECHUN XUMUYECKUX PEaKLUU

1.4

PpacKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChblI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPDHOIO YYCHHA, 3aKOHAa

ABoraapo

1.5

ONnpeacIsiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

1.6

KIaccu(UIMPOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy H COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJISAPHYHO W MOJSAPHYHO MAaCChI




1.8

BCIICCTB

BBIYUCIIAThE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA II0 (bopMyne

COEIMHEHHUS,

1.9

BBIYHCIIATE MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IIPUMEHSATh €CTECTBEHHOHAYYHbIE METObI II03HAHUS — HAOJIIOJICHUE,
U3MEpPEHUe,  MOJCIMPOBAHHE,  OKCIEPUMEHT  (peasJbHbll U

MBICJIEHHBIN )

ITo Teme: «BaxHuelimmue MNpEaACTAaBUTCIIM HCOPTAHNUYCCKUX BCIICCTB»

2.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCH I,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

ONpeeNATh MPUHAJJICKHOCTh BEIIECTB K OINpeAeNEHHOMY KJaccy

coelMHeHuH 1o popmynam

2.3

KIIaCCU(UIIUPOBATH HEOPTAHUICCKUE BEIIECTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpPaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX pCaKHI/Iﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IPOTCKAHHA XHMHYCCKHUX

MPEeBpaLICHUI B Pa3IMUHbIX YCIOBHSIX

2.6

CIe0BaTh NpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYylAOd H
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMH TIO BBIOJTHEHHUIO
1a00pPaTOPHBIX XHUMHUYECKHUX ONBITOB IO TMOJTYYCHHIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJAA), MPHUTOTOBICHHIO
pacTBOpPOB C ONPENCIEHHON MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, MNIAHUPOBATH U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 10
pacliO3HABaHUIO PpACTBOPOB IIEJIOYEHM M KHUCIOT C IOMOIIBIO

UH/IMKAaTOpOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

I[To Tteme: «llepuoamueckuii 3akoH u Ilepmoamyeckass cucrema
xumuuecknx snemeHtoB J[. M. MenneneeBa. CtpoeHne aTOMOB.

Xumudeckas ¢BiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKurumn»

3.1

PacCKpbIBaATL CMBICII OCHOBHBIX XHUMHWYCCKHX TTOHSTHIA: AApO aroma,

QJIGKTPOHHBINA CJIOH aToMa, aToOMHas OpOWTa b, paguyc aToma,




XUMHUYCCKaA CBA3b, IOJIKIpHAA W HCIOJIPHAA KOBAJICHTHASA CBA3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHasA CBA3b, HOH, KaTHOH, aHHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYECKUEC DJICMEHTHI

3.3

OTNHUCHIBaTh U XapakTepu3oBaTh TabiauuHyio (Gopmy Ilepromnyeckoit
CUCTEMBl XMMHUECKHMX DJJIEMEHTOB: pa3jiuyaTh IOHSITHUS «IJIaBHAs
noarpynna (Arpynma)» U «nobouHas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIbIIHEY NEpUOaAbI

3.4

packpbiBaTh cmblci llepuoguyeckoro 3axkoHa J[.MI. Menneneesa:
J€EMOHCTPUPOBATh MOHMMAHKUE IIEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MojoxeHus B Ilepuoandeckoit

CHUCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepponnueckass  cucrema  XUMH4YeCKux  anemeHtoB  J[.M.
MenneneeBa» ¢ UYHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsij sApa, oO0IIee YHCIO

AIIEKTPOHOB U PACTIPEAEIECHUE UX IO ANEKTPOHHBIM CJIOSIM)

3.6

OnpeacCITh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

3.7

Onpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPraHMYCCKHUX COCAUHCHUAX

9 KUIIACC

Kon
NMpoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA

1

ITo Teme: «BGH_IGCTBO U XUMHUYCCKasA pCaKus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSTHI: pacTBOD,
ANEKTPOJUTHI, HEANEKTPOIUTHI, JJICKTPOIUTHYECKAs JAMCCOLMALIMS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHUCJIUTEIHLHOBOCCTAHOBUTEIHHBIE peakuuu, OKHCIIUTEb,
BOCCTAHOBUTENIb, OKHCJIEHUE U BOCCTAaHOBJICHHE, aJUIOTPOIMHS,

aM(l)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HOHHas,




MeTaJ’IJ’II/I‘IeCKaH), KpUCTAJJINYCCKAasA peméTKa, CIINIaBbl, CKOPOCTb

XHUMHYSCKOM pCaKuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHH H

MMPUMCHSATE OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHYECKON JTUCCOLMALMU KHUCIIOT,
LICJIOYEH M COJIEM, ITOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pPacKpbiBaTb CYHMIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaxunﬁ

NoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOM pCaKuu

IIo Ttemam: «HemeTamimbl M HX COCIUHCHUA» H «MeTtamiel U HX

COCOHMHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA MPOCTBIX U CJIOKHBIX BELIECTB, MOJTBEpXkAasi OMHUCAHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIUI

2.2

COCTABJIAATb YPaBHCHHUA peaKuHﬁ, MOATBCPIKAAOIHNX CYIHICCTBOBAHUC

FeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOICTBa BEIISCTB B 3aBUCHMOCTH OT UX CTpOCHHA,
BO3MOXHOCTHU IMPOTCKAHUA XHMHUYCCKHX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX
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CIEI0BaTh NpaBW/aM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TaK)Ke IMpaBWIAM OOpAIICHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBINOJTHEHHUIO
1a0b0paTOPHBIX XMUMHUYECKHUX OMBITOB IO TMOTYYCHHIO U COOUPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUAaKa M yrIIEKUCIIOro rasa)

2.5

MPOBOANTH PEAKIMH, MOJATBEPKIAIONINE KayeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPU/I-,
Opomun, womua, kapOonat, Qocdar, cunmkar, cymnbdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAIUIOB,

MPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKHUX BEIIECTB

[To Teme: «XuMuUs 1 OKpY’Karoas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYeCKMX mnoHsTui: 1K

BEILIECTBA; KOPPO3US METAJIJIOB




3.2

MPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEIBHON NIE€SITENbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMAaTHU3aIlHIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€M — JUIsI  M3yYCHHUS
CBOMCTB BEIIECTB U XUMHUYCCKUX PEAKIMH; €CTeCTBEHHOHAYYHBIC
METOABbl TIO3HAHUS — HAOIIJCHUe, W3MEpPEHHe, MOJICTUPOBAHHE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

11

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

1.5

Xumudeckas: popmyrna. BaneHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,

MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

@u3nyecKue U XUMUYECKHE SABJICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XuMuieckue ypaBHeHus. Kiaccuduxamus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10H, C IpaBUIaMU
paGoTrel B Jsaboparopum U npuémMamMu oOpalieHuss ¢ JIAOOPaTOPHBIM
o0OpyJOBaHHEM, H3yYeHHE U ONHUCaHHWe (U3UYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XMUMHUYECKMX  (rOpeHHe  CBEYM, IPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOM) SIBJIEHWH, HAOIIOICHHEe W OIUCaHUe
MPU3HAKOB MPOTEKAaHHWs XUMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aUMOJICHCTBHUE KeJie3a C pacCTBOPOM

comu meu(ll), m3yuenue crmocoOoB pazaeneHus: cMeceid (C MOMOIIBI0 MarHUTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPUBAHUC, AUCTUIIALINA, XpOMaTOFpa(I)I/ISI), IMPOBEACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3agyx — cmece razoB. CoctaB Bo3myxa. Kucimoponm — sieMeHT W mpocToe
BerecTBo. HaxoxaeHue Kuciopoja B Hpupoje, Gu3ndeckne W XUMHUYECKUE
cBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenmne kucimopoga. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3PekT XUMUUECKOH peaku, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30-
U 3HJO0TEpMUYECKHE peakuy. TOIIMBO: yroyib U MeTaH. 3arpsi3HeHUe BO3/1yXa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHnT m mpoctoe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nueckue M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOObI IOyYEHHS.

Kucnore! 1 commn

2.4

Modnsipublii 006EM ra30B. PacuéTsl MO0 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponab pacTBOpOB B MpHUpPOJE M B KU3HU 4esioBeKa. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HecosieoOpasyromue. Homenkiarypa okcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetammoB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @usnyeckrue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MECXKAY KiIaCCaAMU HECOPTraHNYCCKUX COEeTUHEHUI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, IOJYy4YeHHUE, COOMpaHME, paclo3HaBaHUE U H3y4EHHE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHus: TOpeHusl (Iokapa), 03HaKOMJIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcugom menu(ll) (BO3MOXKHO HCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIeCTBA, B3aUMOJICHCTBHME BOJBI C MeTallaMH (HaTpueM U KaJbLUeM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJNOYEH, H3ydyeHHUe
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble TOMBITKH KJIAaCCH(PHUKAIMKA XUMHUYECKUX diieMeHTOB. [loHATHE O
TPYNIaX CXOJHBIX 3JEMEHTOB (IICJOYHBIE M IIEIIOYHO3EMEIbHBIE METasllbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepunonnueckuit 3axoH. [lepnoandeckas cucreMa XUMUYECKUX 2J1eMeHTOB J1.1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otombl. Dnextponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonnueckont cucremsl /.M. MenneneeBa. XapakTepUCTUKa XUMUYECKOTO

3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHYECKUX SJIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKHUX CBOMCTB IO TIpyHIlaM M IMEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEaKIUil (FOpEHUE, peaKklluu pas3yioKeHUs, COSTUHEHMS)

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kajlusd, KaJbLUi MU HX
COCIMHEHU! B COOTBETCTBUU C IOJIOKEHHEM dJIEMEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
U BUJa xumMudeckoi cBsa3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM  HEOPTraHWYECKHX  COEIUHECHHH,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX pEaKIMid 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y4acCTHro KaTaJII/I3aTOpa) . DK30- n OHAOTECPMHUYCCKUC pcaknuuu,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYESCKOH p€aKkuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHME Ha CKOPOCTH XUMHAYECKOHU p€akiuu MW IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUAIMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiun nonHoro obmeHa. YcCJIOBHUS TPOTEKAHHUS PEaKlUid MOHHOTO OOMEHa,
NOJIHBIE U COKpAILEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPHCTAIIMYECKUX
PEIIETOK HEOPraHWYEeCKHUX BEIIECTB — METAIJIOB W HeMeTalioB (Tpadura u
ajMasa), CIOXKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIEeIOBaHHE 3aBHCHUMOCTHU
CKOPOCTH XHWMHUYECKOH peakiuu OT BO3ACHCTBUS PA3IHUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JVCCOIMAIINN  KUCJIOT, MIeJoYer u coliell  (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MPOTEKaHUsI PeaKIuii HOHHOTO OOMeHa (00pa3oBaHKE OCA/Ka, BBIJEICHUE ra3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHI OKHUCIUTENIHHO-
BOCCTAHOBUTEIILHBIX PEaKIUil (TOPEHUE, PEaKIMH Pa3JIOKEHUS, COCTUHCHNU);
pacro3HaBaHHE HEOPTAaHWYECKHUX BEIIECTB C MOMOIMIBI0 KAYeCTBEHHBIX PEaKITHid

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCIUMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

CosgHasi KUCJI0Ta, XUMUUYECKUE CBOMCTBA, MOJIydyeHHEe, NpuMeHeHue. JlelictBue




XJIOpa U XJIOpPOBOAOpPOJa HAa OpraHHU3M YCJIOBCKA. Baxneiimue XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue u (pu3nueckue cBoicTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHbIE MOAU(DUKAIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IC A XUMHYECKHE CBOMCTBA. OKCI/IZII:I CCPbl KaK MNpCACTABUTCIIN
KUCJIOTHBIX OKcHJoB. CepHas KHCIOTa, (PU3NUYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme kak MpeaCTaBUTENs Kiacca KUCIOT U CreruduiecKue). XuMUIeCKUe
peakuuu, Nexamue B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOMY4eHUs CEPHOMN
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. HaxoxxneHnue cepbl U €€ COSAMHEHUU B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXAIOMIeH Cpelbl COeTUHEHHUS MU cephbl (KHCIOTHBIE OXK[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacCpOCTpaHEHUe B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHMSI, UX (U3HYECKHEe ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBenHnasi peakiusi Ha MOHBI AMMOHHMS. A30THAas KUCIOTa, €€ MOIy4YeHue,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KauyeCTBE MHHEPAIbHBIX ya0OpeHUil. XUMUUYECKOe 3arps3HEHHE OKpYKarolei
Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, TOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMUMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B mpupoze. OKCHIIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumoresa rmo0ambHOTO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
3¢ dekt. YroipHas KUCIOTa M €€ COMH, HX (PU3NYCCKUE M XUMHYCCKHUE
CBOICTBa, MOJydyeHUEe M TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIHUIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3S5IICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, ITWUJIECH, AaleTWIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OelKax, YIrieBoJaXx — M HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBa, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOJIH30BAHHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: HM3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOPUI-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ramoreHnIOB); O3HAKOMIJIEHHE C OOpa3llaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO  HCHOJB30BaHHE BUACOMATEpHANlOB); HAOIIOJEHUE Tpolecca
o0yrimBaHus caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3yYeHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHOW KHCIIOTHI, TPOBEICHHE
KauyeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHe Npu3HaKa eé
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpHANIOB), OOpa3namMu
a30THBIX U PocOpHBIX yIOOpEHU; OTyUIeHHE, COOMpPaHKe, PaCcIIO3HABAHUE H
U3Yy4EHUE CBOMICTB aMMMaKa; IpPOBEJACHME KAaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHHE MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJICHICTBHE KOHLIEHTPUPOBAHHOW a30THOI KUCJIOTBHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmmasa, rpaduta, ¢yUiepeHa; O3HAKOMJIIEHHE C MPOILECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




NPOTUBOTrasa; MoNydyeHHe, coOWpaHHe, pacro3HaBaHWE W M3yYCHHE CBOICTB
YIJIEKUCIIOr0 ra3a; IpOBEJIeHHWE KayeCTBEHHbIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMsS; O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUS)

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenuss B Ilepuoanueckol cucreMe XUMHUYECKHX diaeMeHToB 1M
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJNIMYECKasl ~ KpUCTaUIMYecKass peméTrka. OJIEKTPOXUMHUYECKHH  psif

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTau1oB. OOmIHe CrocoObl MOTydeHHS
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyryH, TIOPATIOMUHUN, OpOH3a) U NX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
anemeHTOB [[.1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHE B MPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HATpus M Kaiud. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

[llenouyHO3eMeabHBIE  METAIIbBI MarHMii HM  KajJblMW: IIOJOXKCHUE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaxOXXJIeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAMUYECKHE CBOWCTBA AFOMUHUS. AMGMOTEpPHBIC CBOICTBA OKCHIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoit cucreme xuMuyeckux 3nemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIBI U coym kenesa(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), oco0eHHOCTel
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHUAJIOB); NPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKLMH HAa HOHBI
(MarHusi, Kanpliusi, amoMuHus, nuHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpPHBIX CBOWCTB THUAPOKCHIA ATOMUHHS M THIPOKCUIA
LIMHKA; pEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelue MeTauisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMus U 3/10poBbe. be3onacHoe MCHoab30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUM IKCIICPUMCHT: U3YUCHUC O6p8.3]_IOB MaTCpHaJIOB (CTeKJ'IO, CIIJIaBBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOI HAaYKH KakK obOmactu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHXKCHHUSAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XHMHUYECKHE TOHATHSA: XHUMHUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJISIpHas
MaccChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, CONb (CpEeaHss), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMeMIeHUs, peakiuu OOMeHa, TeIUIoBOW A(PQEKT peakiu, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUM, MacCcOBas IOJISI M TIPOLICHTHAS KOHIICHTPALINS

BCHIECTBA B paCTBOPE, AApO aToMa, BHGKT'pOHHI)Iﬁ cIIon aToMa, aTOMHas




opOuTane, paauyc aToma, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHYECKast CBS3b, HJICKTPOOTPULIATEIBHOCTD, ITOJISIPHAS M HETIOJISIpHAs
KOBaJIGHTHAas  CBS3b, HOHHAs  CBA3b, METAUINYECKAs  CBS3b,
KpUCTAUINYECKass peméTka (aToMHas, HWOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHAs), MOH, KAaTHOH, aHHMOH, 3JIEKTPOIUT W HEIEKTPOIIHT,
JNMEKTPOJINTHYECKAs  TUCCOLMAIMS, PEaKIMH HOHHOTO OOMeEHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTAJJIOB, CI1JIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3akoH JI.M. MengeneeBa, 3akOH TOCTOSTHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJICKYJIIpHAsi ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM 4YHCIe MMHEpaJbHBIE YAOOpPEHHs, METaUlbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CENBCKOM XO3SHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHu3Ma 4eJoBeKa; yMEHHUE MPOrHO3MPOBATh BIMSHNE BEIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCIPUPOBATH XMMHUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMM (Hay4yHas M Hay4YHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHnne oOBSCHATH CBsI3b TOJIOKEHHS diemMeHTa B [lepuoamdeckoit

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), PACHpPENEIECHUEM OJJICKTPOHOB TI0 DHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBinenue O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajiblXx TMEpHOJaX M TJIABHBIX
MOJIPYIIAX) U AIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTEMEHb OKHCICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsll

. MOHA

8. BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COEJIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHU#, a30T, ¢ocdop, cepa, XJOp, HATpU, Kamui, MarHHii,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHIBI

9.9 metaiioB |-l1A rpynn, amomunus, meau (1), nuunka, xeneza (Il u

' I11), oxcuaer yrnepona (11 u 1V), xpemuus (1V), azora u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B




3aBUCHUMOCTH OT HX COCTaBa W CTPOCHUA, NMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHe COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS pEaKIuil, B

10
TOM YHCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHHe BBIYUCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €T0 MacCy, 00BEM Ira30B
114 N0 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMA W HAXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
11 U3MEpEHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) IIPU H3yUSCHUH BEIIECTB U
' XUMHUYCCKHUX SIBJICHUH; YMeHHE CHOpMYIHpOBaTh NpPoOOJIeMy U
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B [TOBCETHEBHOM XM3HH, NMPABHJIAMH TIOBEJCHHS B TEIAX COCPEKECHUS
123 3I0POBbsI M OKPYXKAIOIICH NPUPOJHON Cpenbl, TMOHMMaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hannuue npakTHYECKUX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBIICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYCHUE U OMHCcaHue (PU3MUYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOIINEC TPU3HAKU ITPOTCKAHHUA XUMHUYCCKUX peaKI_II/II\/’I

HN3YUCHUC croco0oB pasaciCHuA cMmecei

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOMCTB; NOJIY4YEHHE YIJIIEKHCIOro rasa u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIeH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans omnpeAeNeHUs XapakTepa Cpelsl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOIO MeTaula JAPYTMM U3 pacTBopa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«BaxHenmme MeTaJlIbl U UX COCIUHCHU»

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMCHA;, KaueCTBEHHBIC PCaKIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHI-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, allFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTHe " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemectBa. Mok, MomsipHas Macca. MousipHbIE 00BEM Ta30B.
B3aumocBsi3b KoIMYeCTBa, MAcChl M YUCIIa CTPYKTYPHBIX €IMHHUL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

[lepnonnueckuit 3akoH m Ilepuonnueckas cucTreMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX dJeMeHTOB J[. 1.
Menpneneesa. Ilepuoasl u rpymmbsl. @PU3HYECKUN CMBICH MOPSAAKOBOIO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublius (paadyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKEHHEM »3yieMeHTOoB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (mofisipHass W HEMOJSIpHAsi)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘ICCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpHCT&J'IJ'IH‘ICCKOfI peHIéTKI/I n BHJA

XHUMHYECKOH CBSI3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKWX BemiecTB. Hemeramnbl m ux

COCAUHCHUA. MeTanisl 1 uX COCAUHCHUA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIEC) u
HeconeoOpasyromue; OCHOBaHUU (IMIENTOYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephbl, a30Ta, pocdopa, yrieponaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue
OKCHJIOB HEMETAJLIIOB

Xumudeckue coiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nuaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHUCIOT: XJOPOBOJIOPOJHON, CEPOBOJOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

[lonydyenue, coOupaHme, pacro3HaBaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu
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[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CHOCOOBI OTYYEHHUS] METAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COeTUHEHMUI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HN3MEHCHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX JJIEMEHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peaklud, TEPMOXUMUYECKIE YPaBHEHUS. DK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAaHOBJICHUA. BHCKTpOHHHﬁ Oatanc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pCakunuu

5.4

TeOpI/Iﬂ 3J'IeKTp0J'II/ITI/I‘{€CKOI71 Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEDJICKTPOJIHUTEI. CunbHbIE U ca0bIe OJICKTPOJINTEL. CreneHb Jucconuanmuu

5.5

Peakiiun monHoro oOmeHa. YcCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIEHHBIC NOHHBIE YPABHEHHUS PEaKLUI

XUMHS U OKpYyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHUYECKOE 3arps3HEHHE OKpYXKalwImed cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumass konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HKOJOTUYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUICHHOCTH MU CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3alIUTHI X OT KOPPO3UH

6.4

[IpuponHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HeTh),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCTUHEHHSIX
yraepona (MeTaH, 3TaH, 3TWICH, alleTHJICH, STaHOJ, TIMIIEPUH, YKCYCHAs! KHCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMysnaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumusi: 8-if kitacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3aHue, nepepaboTaHHoe
IMa6puensa O.C., Octpoymos U.I'., CnagkoB C.A. AKITMOHEPHOE OOIIECTBO
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* Xumus: 9-i kiacc: 6a30BbIl YpOBEHB: YUEOHUK; 5-€ U3aHue, epepadoTaHHOe
INabpuensn O.C., OcrpoymoB N.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»
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