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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (QeneparbHON
paboueii mporpaMMbl BOCIIMTAHHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO IMpenMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CpPEACTBAMH YYEOHOTO TIpeJMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPpUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIECTBEHHBIE
M KAaueCTBEHHBIC XapPAKTEPUCTUKH COJICP)KAHUS, PEKOMEHIYEMYIO MOCIeI0BATEeIbHOCTh
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOSHUsSI OCHOBHOW 00pa3oBaTeNbHONM MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW JUTsI POPMHUPOBAHKSI MHPOBO33PEHHSI 00YUJaIOIIEToCs, ero
IIPEJCTAaBICHUNA O MaTEpUAIbHOM €MHCTBE MHUpPaA, BXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
IPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEILECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Pa3BUTUS YENOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allMd BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001Iel U QYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaIbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKH XMMHUU Ha ONpPE/IEIEHHOM JTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OPraHUUeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM



SIIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 110 IPUHLUITY IOCJIEJOBATEIbHOIO Pa3BUTHUsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMSI O CTPOCHUH aTOMa U XMMUYECKOM CBSI3H;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIEJOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMYy,
BBINOJIHASA (DYHKIMM OOBSICHEHHS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJYyYEHUs U3yJaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. M3yuenue xumMun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buomnorus. 5—7 kinacce» u «D@usmnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OpPMHUPOBAHUU
CHCTE€Mbl XMMHMUYECKHX 3HAaHUN — BaXKHEWIIMX ()AKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOTO XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HAyYHbIM METO/IaM MO3HAHMsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX IPUMEHEHMH B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUil 0€3011acHOTO
oOpalleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHME MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABAaTENIbHOM  JEATEJBHOCTH,  HAy4dHbIM  METOJaM  IO3HaHu,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MUpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJyYEHHbIE MPU H3YYEHUM XHMMH, TMPUMEHATh MX MpPH peleHHH MnpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 1I€71€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbsI M OKPYXKAIOLIEH MPUPOJHON
Cpelsl;



— pa3BUTHE MOTHUBAIMU K O0Y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHUS OOILCUEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
npouIIs U HAIIPaBIEHHOCTH AaJbHEUIIETO 00yIeHHUS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Ui U3YyYCHUS XMMHH Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosinue BemecTB. [loHsitue o
METOJIaX MOo3HaHUs B XUMHUHU. Yucteie BemecTBa U cMecu. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBast J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BeecTBa. Pacy€Trl mo ¢hopmynamM XUMUYECKUX COCTUHEHUM.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiraccudukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmIaMi palbOTHl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KHIIEHHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOpUAOM Oapus, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiu Menu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpoBeIEHWE OUYUCTKA TMOBAPEHHOW COJM, HAOMIOJEHWE W OIHMCAHHE
pe3ylbTaTOB MPOBEJIEHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JIaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kucnopoa — 3ieMeHT U IpOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCJIOpO/1a.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxleHue Bogopoga B NIPHUPOJAE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTts! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jisi BELIECTBA B



pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B NPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX Boja. OXxpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss nHeopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu0B. PU3NUECKUE U XMMHUECKHUE CBOMCTBa OKCcUIOB. [loyuenue okcuios.

OcnoBanus. Kiaccudukanus OCHOBaHWN: HIETOYM W HEPACTBOPHMBIC OCHOBAHUSL.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinot. @usndeckre U XUMHYECKUE
cBoiicTBa kuciaot. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneii. dusznueckue U XumMudeckue coiictBa coseil. [lomyuenue
COJIEH.

I'enetnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3yXe, MOIydeHue, COOupaHue,
pacrno3HaBaHHe M HW3y4y€HHE CBOMCTB KHUCJIOpOJa, HAOIIOJEHHE B3aWMOJCWCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHHs ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4Ye€HHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (TopeHHe), B3amMojeicTBHEe Bomopoaa ¢ okcugaom meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JOJIEd pPACTBOPEHHOTO BEILIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAcTBOpax KHUCIOT U HIesoued, U3ydyeHue
B3aumojieiictBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «Baxuenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKH KJIAacCU(UKALUKA XUMHUYECKHX »dleMeHToB. [loHsaTne o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenpeneeBa. KopoTkonepuonnas u MHHomepuoaHas ¢opmbl Ilepuoauueckoil cucTeMsl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Du3nyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3zorombsl. OnextpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XUMUYECKUX A1eMeHTOB llepuoauueckoii cucremMsl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO D3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJNINYECKUX CBOICTB 10 TpyNIaM U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HENOJIsIpHAs) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHUX AJIEMEHTOB. MloHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBbHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4yeHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THJIIPOKCHIA
LIMHKAa C PacTBOpPaMM KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3IOKEHUs, COCTUHEHNS).

Meosrcnpeomemmnoie ceasu

Peanusanus MexXIpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIECTBISAETCS
yepe3 UCIOJIb30BaHHWE Kak OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHSATHI,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIIOTEe3a, TEOPHsl, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PalMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUH 3apsi, BELIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEUIECTBA, a3, (pU3MUYECKHe BEJINYMHBI, €IUHHIBI M3MEPEHUs, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpagus: armocdepa, ruapochepa, MuUHEpalbl, TOpPHbIE MOPOJbI, MOJE3HBIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJJIACC

BemecTBo M XMMHYeCKasi peaKIus

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtoB J[. .
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB XHMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX IMEPHOJOB, KalWs, KaJbIUS M MX COCIUHEHUH B COOTBETCTBUHU C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BHJBl XHUMHYECKON CBs3M. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIMIETKH M BUJAA XUMHYECKOMN
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHUX BEIIEeCTB. XHWMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBS3b HEOPraHWYECKUX BEUIECTB.

Knaccudukarnus XUMHUYECKUX pPeakIfil M0 pa3luYHbIM MpH3HaKaM (10 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.



[lonsiTne o ckopocTn XUMUYeckoi peakiuu. [loHarue 06 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonsrtue o
karanuze. IloHsaTne o XxXumHueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN pPEeaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIMU, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HME YPAaBHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUYECKON NUCCOLMALNU. DINEKTPOJIUTHl U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MexXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconyanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUsl peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBONCTBa KUCIIOT, OCHOBAaHUI M COJeil B CBeTe
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuyeckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIEeCTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMu OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAINU
KHCJIOT, IIeIo4Yed M cojedl (BO3MOXKHO HCIOJIBb30BaHUE BUAEO MAaTEpUANIOB), NPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIMINX TMPU3HAKA MPOTEKAHHWS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (FOpeHHe, PeakUuu pPas3IokKEeHHs, COEIUHEHUs),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemertanibl U X coeUHEHUS

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopord. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelcTBre XJI0pa U XJI0POBOAOPO/Ia Ha OPraHU3M uYelnoBeKa. BakHelue Xinopu sl
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPOIHbIE MOJUGUKAILIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM KucioThl. [IpuMeHeHue
cepHOi kucaoThl. CoNM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUN B mpHupoae. XHMHYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHM OKHCICHHA. A30T, pacnpoCTpaHEHHWE B MpUpoAe, (QHU3UYECKHE WU
XUMHUecKue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckue 1 XuMu4ecKue
CBOWCTBA, MoJTyueHHe U npuMeneHne. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakuMsi Ha MOHbl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue W XMMUYECKHE CBOMCTBAa (0OmIME Kak TpPEACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX
ynoOpeHui. XuMHYeCKOoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOKJH, 3arps3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Pocdop, alIOTPONHBIE MOAUPUKAUU
¢bocdopa, dpuznueckue u xumuyeckue cpoictBa. Okcuna docdopa (V) u dpocopHas kucinora,
¢usznueckue M XUMUYECKHE CBOMCTBa, mosydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACIPOCTPAHEHHE B
npupo/ie, pusznyeckue U XUMMUIECKrue cBoicTBa. AncopOius. KpyroBopoT yrieponia B mpupo/ie.
Oxcunsl yriaepona, ux (U3NYECKAe ¥ XUMHUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBL,
MOJIy4YeHHE U TPUMEHEHHEe. DKOJOrHYecKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIO0TEe3a I100aJbHOTO TOTEIUIEHHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YronpHas kuciora u eé
CONM, WX (pU3MUECKHe W XMMHYECKHE CBOWCTBA, IMOJNY4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcmomp3oBaHme  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COECOUMHEHHSX yriepoja
(MeraH, 9TaH, OSTWUJICH, AalleTWJIEH, 5TaHOJ, TIJUIEPUH, YKCycHas kuciota). I[Ipupoansie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX IEepepadOTKH
(6eH3uH), UX posib B OBITY U IPOMBILIUIEHHOCTH. [IoHATHE O OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU UeJoBeka. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcune kpemuus (1V) wu
KpeMHueBoil kucinote. CHUIMKATHI, UX UCHOJIb30BaHKEe B ObITY, B IPOMBIILIEHHOCTU. BaxxHeiimme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eroH. I[IpoGiembr
0€30MMacHOTO UCTOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ixcnepumenm:

M3y4yeHHe 00pa3I[0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHON KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (PU3MYECKUe M XUMHUYECKHE CBOICTBA TajOreHOB U MX COEAUHEHHH (BO3MOKHO
UCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OoOpa3laMu XJIOPHJIOB (TaJOreHuioB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMATepUalioB), HaOdrofeHHe Tmpolecca oOyrJIMBaHUS — caxapa TMoj  JieificTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3ydye€HHE XMMHUYECKHX CBOMCTB pa30aBIE€HHOMN CEepHOil
KHCJIOTHI, IPOBEIEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
NPOTEKaHMsl, O3HAKOMJICHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX yIOOpEHHUH,
MoJIydeHue, coOupaHMe, paclo3HaBaHME M U3yYCHHE CBOMCTB aMMuaka, IpOBEICHUE
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KaueCTBEHHBIX pEaKIuid Ha HMOH aMMOHUsA W ¢ocdar-uoH W H3YYCHHE IMPHU3HAKOB WX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI € MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHUE BHUCOMATEPUATIOB), U3YUYCHHE MOJEJICH KPUCTAUIMUECKHX PEHIETOK ajaMmasa,
rpadura, ¢ymwiepeHa, O3HAKOMIIGHHE C TIPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
Y W3YyYCHHE CBOUCTB YIJIEKHCIIOTO rasa, MPOBEICHHE KAaUYeCTBCHHBIX PEAKIMi Ha KapOOHAT U
CUWJIMKAT-UOHBI M W3Y4YCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxuenmue
HEMETAJUJIbl U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0mrast XapakTepucTUKa XUMUYECKUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU WX
noJjioxxeHnud B [lepuoandeckoi cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. Merauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTKa. DNEKTPOXUMUYECKUN pAl HanpsHKEHUA MeTaiuioB. DU3WYECKUEe M XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue cnocoObl MoJydeHusi MeTaioB. [oHATHE O KOPPO3WH METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTalb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY M TIPOMBIIILJIEHHOCTH.

[[lerounble MeTasuIbL: TIOJOKEeHUE B [leproanueckol cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHHE B mpupoje. OuU3ndecKkue U XUMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCuAbl U THAPOKCUABI HaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMIA.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJjioxkeHue B [lepuoaunyeckoit
cucrteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXICHHUE B
npupoae. Ousznueckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BakHeillume coennHeHus
Kanpus (OKCHUII, TUIPOKCU], coir). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHEHU .

Amomunuii: nonoxxeHue B llepumogmyeckoin cucteme xumudeckux snementoB JI. .
MenpeneeBa, CTpO€HHE aTOMa, HaxoJaeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCUIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckodt cucrteme xumuyeckux snementoB . .
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
xene3a. Okcunsl, ruapokcunsl u conu kenesa (I1) u xenesa (l1l), ux cocra, cBoiicTBa u
MOJIy4YECHHE.

Xumuueckuit Ixcnepumenm:

O3HAaKOMJIEHHE C oO0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIMs U HATPUS C BOJOU (BO3MOYXHO UCIOJIb30BAHHE
BHJIEOMATEPUANIOB), HWCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjbIHs, alFOMUHUS, IWHKA, *kene3a (l1) u xenesza
(1), meau (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH HOHAMH HATPHS,
Kamusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHUS U THUIPOKCUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]a4 10
TeMe «BaxHelne MeTabl U UX COCTUHEHUS.

XuMus M OKpPY:KaOIas cpeaa
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BemectBa n martepuainsl B MOBCEIHEBHOW >KU3HU YelloBeKka. be3zomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. I[lepBas moOMOINb MPU XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKaIoIIe cpebl (penenbHas JOMyCTUMas KOHIICHTPaIUs
Bemiects, naiee — [1JIK). Poias xumMun B perieHnn 3K0JI0THYECKUX MpoOIeMm.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3loB MaTepUaioB (CTEKIIO, CIUIABbI METAJUIOB, IIOJTMMEPHBIC MAaTEPHAIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH MPU U3YUYCHUH XUMHH B 9 KJacce OCYIIECTBISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUNM, TaK U TOHSITHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHSTHS: HaydHBI (pakT, THUMOTE3a, 3aKOH, TEOpHs,
aHaluM3,  CHHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE, TAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTANIMYECKAs pEMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUUECKOEe MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorust: dortocuHTe3, npixanume, Owocdepa, 3KOCHCTEMa, MUHEPATbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHS XMMUHU B €JMHCTBE Y4COHON M BOCIUTATEIIHHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MIPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLTHATN3AINY 00yJaromixcsl.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYEHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJECTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBhIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNUS. O COIMANBHBIX HOPMaxX W MpPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHOMCCIIeIOBATEIIbCKON, TBOPYECKOW M JPYrMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOH NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 3324,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIN B MPOLECCE ITOH y4eOHOH AESATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBApHIICH C IO3MLIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakimuu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIJIIOIIUE OCHOBY IS
NOHMMAHUSI ~ CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpPa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATEIBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOHN JINTEpaTypO, JOCTYMHBIMH TEXHUYECKHMHU CPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOOpY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCICICTBUHA W HENPHATHE BPEIHBIX
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NpUBBIYEK (YMOTPEOJICHUST aJKOTOJIs, HAPKOTHKOB, KypeHHs), HEOOXOAWMOCTH COOIIOACHUS
mpaBwI 0€30MaCHOCTH MPH OOpAIEHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOPECCHI U TPYAA Pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yjbTaraM TPYJIOBON JEATEILHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHUH,
0OIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEN, YCIENTHON MPOPECCHOHATBHON NIEeATEThHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTMUECKHU 11€1€c000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE IIEHHOCTH 3J0pOBOro U 0e30macHoro oodpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUECKOMY H TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHHUs MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYAIHMSX, YTPOKAIOIINX 3JJ0POBBIO M KU3HU JTIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YYCHUU XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIECHUS] YPOBHS SKOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPECTBOM METO/I0B XMMHH, SKOJIOTHUECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeramnpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHaYyYHbIE MOHSTUSA (3aKOH, TEOpHUs, MPUHIUI, TUNoTe3a, (HakT, cUCTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IMPeaMeTOB (GOPMUPOBATH MIPEJICTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTWHE MHpa, U YHHBEpcajbHble yuyeOHble NEHCTBHUs (IO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue aeiicTBus:

YMEHHSI HCHOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIILUICHUS MPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH  (BBIAEIATH WX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONb30BATh MOHATHUS AJSl OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAaHUS M KPUTEpUU s KiaccupuKanuu
XMUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIMH, YCTaHABIUBATh MPUYHMHHO-CJIE/ICTBEHHBIEC CBS3H
MeXay 00BEKTaMU W3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHEIE, e TyKTUBHbIE,
10 aHAJIOTUH ), JIEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpPa3oBBIBATH HIMPOKO
MIPUMEHSIEMbIE B XUMHH MOJICJIbHBIC TPEJCTABICHUS — XUMHUUYECKUN 3HAK (CHMBOJ DIIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEelIeHnd YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
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XUMUYECKHUX PEaKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue AeiicTBUS:

YMEHHUE HWCIOJb30BATh IOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHMW3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI 10 pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO PA3TUIHBIX BUIOB
1 (OPM MIpeICTaBIICHHS, TOTYIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPAaBOYHBIE TMOcoOus, pecypchl UWHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MTPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJISl BBITIOJTHEHHS y4eOHBIX M MMO3HABATEIHHBIX 33134
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B OOJACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpPMY MPEICTABICHHS
nHGOpMAIIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu hopmamu TpauKu ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOIBb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW W HCCIeI0BATENbCKON
JESATeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIIICHHOCTH, CEJTLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH MPUPOTHON CPEJIbI.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe J1eiCTBUSA:

yYMEHUSl 3aJaBaTh BOINPOCHl (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoli TeMbl, (OPMYIHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHTEIBHO BBITIOJHEHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEJICTABIIATh MOJYYCHHBIC PE3YIIbTAThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; [ellaTh MPE3CHTAIUI0 PE3YJIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
IKCTIIEPUMEHTa (J1Ta00paTOPHOTO OIBITA, J1a0OPATOPHOW PAaOOTHI O HCCIEAOBAHHIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JICATEIPHOCTA TIPU PEIICHHH BO3HHKAKOIIUX TPOOJEeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJIACOBaHMs TO3HMIMUH (0OCYXIeHHsS, OOMEH MHCHHSMH, «MO3TOBBIC
HITYPMBbI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeaesieHe KPUTEPUEB 0 OI[EHKEe KayecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHUE CaMOCTOSITENIEHO ONMPEAENATh eI JIeSATEeNbHOCTH, TIaHUPOBaTh, OCYILECTBIISATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATEIBHOCTh, BBIOHMPAThH
HauOosiee HPQEeKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX M [O3HABaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA AITOPUTM JEHCTBUI MpuU
BBIMOJTHEHUH 33JaHUN ¢ Y4ETOM TOJyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
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BEILIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHE IIOJIyUEHHOTO PE3YJIbTaTa 3asBJICHHOM LIeNy,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBI, IIPE/IaraéMble B YCIOBUU 3aJaHUH.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpenMeTHBIX pe3yiIbTaTOB IO OCBOECHHIO O0S3aTEIbHOIO COAEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (QenepajlbHON pabodell mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
o0OyJaromuMuUCs HAy4HbIC 3HAHUS, YMEHHS M CHOCOOBI JCHCTBHM, BHIBI JEATEIHHOCTH IIO
MOJIy4EHHUI0O HOBOTO 3HAHUS, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHMI0 W MPUMEHEHHIO B

Pa3IIMIHBIX y‘-IC6HI)IX M HOBBIX CUTYyallHsX.

K koHy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITHUN: aTOM, MOJEKYJa, XUMHUYECKU I
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpPHas Macca, MaccoBas [OJs XHMHYECKOTO
JJIEeMEHTAa B COEIUHEHHH, MOJISIPHBIM OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKkius, Kiaccuuxarus
peaxkiuii: peakiiuu COeAMHEHUS, peaKuu pa3IokKeHHs], PEaKIIMK1 3aMeIIeHUs], peakluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKuu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs1 BeleCTBA (IPOLIEHTHAsI KOHLIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSTUH M HPUMEHATHh 3TH
MOHATHUS NPU ONMCAHUY BEILIECTB U UX MPEBPALCHUHN;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTaBJE€HUS (OpMya BELIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OINpeNeNATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTENEHb
OKHCIICHHMsI JIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHHAUICKHOCTh BEIIECTB K
ONpeNieN€éHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M MOHHAs1) B HEOPraHUYECKUX COCTMHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenzaeneeBa: 1eMOHCTPHPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIE€MEHTOB OT MX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaJIpo;

ONMCBIBATH M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuonmueckoir cucremsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble u OonblIME NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHYECKUX
aneMmeHToB Jl. 1I. MenneneeBay ¢ UMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHMSI aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BElIeCTBA, XUMUYECKUE
peakuuu (10 YMCIYy M COCTaBy Y4YacCTBYIOIIMX B pEAKLUU BELIECTB, IO TEIIOBOMY

dbdekry);
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XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME T[pUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOYHOCTH TMPOTCKAHMS XUMUICCKIX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA TI0 (popmysie cOeMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IIeHNE, CUCTEMAaTH3allUI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUISl M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  U3MEpPEHHE,
MOJIENTMPOBAHNUE, SKCTIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

ClIeoBaTh TMpaBWJIaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0OH U J1TaOOpaTOPHBIM
000pyIOBaHUEM, a TAKXKE MpaBWIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TIO0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TIO TIOJTYYCHHIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y TPOBOJANTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHopTaaenH, METHIOPaHXK U IPYTHUe).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTB,
IEKTPOOTPHULATEIBHOCTD, CTEIEHb OKUCIICHHs, XMMHMUYECKas pEaklHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakluu, MOJIb, MOJISIPHBIH 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMeHa,
KaTaJln3aTtop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMblEe pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMWTEIb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJEHHE, AIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaUIM4ecKas peliérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEakUuu, IpPeNeibHO JIOIyCTHMast
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XMMHMYECKHUX MOHATHH U NPUMEHATH 3TU
MIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJICHTHOCTb U CTENEHb OKUCICHUSA XUMUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BUJI XMMHUYECKOH CBs3U (KOBaJEeHTHAas, MOHHafi,
MeTaJuIM4yeckas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa M0 XUMHYECKON
¢dopmyre, XxapakTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKUX COEAMHEHHM, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,
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packpsiBaTh cmbica Ilepuoaunueckoro 3akoHa [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro OHMMAaHHE: ONHUCHIBATh U XapaKTepu30BaTh TabamuHyo ¢Gopmy Ilepuonunaeckoii
CUCTEMbl XMMHUYECKHUX D3JIEMEHTOB: pa3inyaTh MOHATHUSA «rJaBHas mnoarpynmna (A-
rpynma)y u «mobouyHas mnoxarpynmna (b-rpymma)», Mmamble W OONBIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YuCiIo MEKTPOHOB M PACHPECTICHHE MX IO DJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB H HX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(PUIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMMHUECKHE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCICHNSI XMMUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAaHNE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIMNX XUMHUYECKUX PEAKITUI;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS PEAKIM MOHHOrO 0OMEHa, ypaBHEHUS peakiuii,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPAILIEHU B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOHN peaklnu;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opy/noBaHHEeM, a TaKkxke MpaBuia oOpalleHUs C BelIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYCHHUIO
1 coOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(daT-, THIPOKCHI-UOHBI, KAaTHOHbBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE€ ONEPAIlMU MBICIUTEIBLHON JESATENbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE
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8 KJIACC
KoauuecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThl padoTsbI
Pa3nex 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
XuMusg — BakHasa 00J1acTh
11 CCTECTBOSHARMA 1 5 2 https://m.eds00.ru/A3RITATEX
MPAKTUIECKON JCSITeTLHOCTH
JeJI0BeKa
B
1.2 CHICCTBA H XUMITIECKHe 15 1 https://m.eds00.ru/JOM9V8V8D
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB
B .K .
2.1 O3Ay%. AICIOpOA 6 https://m.eds00.ru/Q5A8K5W8Y
ITousitre 00 okcumax
B LI
2.2 OAOPOX. *IOHATHE O 8 1 https://m.eds00.ru/C4H8K6TSE
KHCJIOTaX U COJISIX
Bona. PactBopsl. [lonsarue
2.3 5 1 1 https://m.edso00.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHNn4eCcKuX 11 1 1 https://m.edsoo.ru/L3FAR7GOT
COeIUHEHUU
Hroro no paszneny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHYECKHX 37IeMeHTOB /1. 7 https://m.edso0.ru/C911K8POM
N. MenneneeBa. CtpoeHue
aToma
XuMHYecKas CBS3b.
32 | OwacmTentho- 8 https://m.eds00.ru/WBCOT2E7K
BOCCTaHOBHTEJILHBIC
peaxin
Hroro mo pazgeny 15
PesepBHOE Bpems 3 https://m.edso0.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G
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9 KVIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
I1 0 i
1.1 OBTOPCHHE 1 YIJYDIICHIE SHAHIH 5 1 https://m.edso0.ru/GOM5W9J3T
OCHOBHBIX Pa3/eJIOB Kypca 8 Kkiacca
O
1.2 CHOBHBIE SAKOTOMEPHOCTH 4 https://m.eds00.ru/R3Z9Q6GAG
XUMUYECKAX PEaKITHHA
C) .
1.3 FICKTPOIIITHACCIA AHCCOMIATIA 8 1 1 https://m.eds00.ru/D5R5VA04A
XUMUYECKUE PEeaKlIUU B pacTBOpax
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
06
2.1 A XADARTCDHCTHIE XHMHHCCII 4 1 https://m.eds00.ru/FOWINIF5Y
anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHTOoB VIA-rpynmel. Cepa u eé 6 https://m.edso0.ru/S7L7M9IL7S
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemenToB VA-rpymmsl. A30t, Gocdop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCTMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/Q2W5SH2K5Y

erMHI/Iﬁ 1 UX COCOAUHCHUA



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
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Wroro mo pazueny 25
Pasnen 3. Merasiibl 1 MX COeIMHEHUS
3.1 OO111e cBOICTBAa METAILIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxkueliiye MeTauibl U X COEIUHEHUS 16 https://m.edso0.ru/18G6J7R9U
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
B
4.1 CIUECTRA 1 MATCPHAIN B KU3HH 3 https://m.eds00.ru/Z3S8T1Q8K
YeloBeKa
Hroro mo pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

INOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC
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Ne
/o

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoThI

Jara
H3yUYeHust

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ipenmer xumuu. Poss xumuu B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

https://m.edso0.ru/J4C2V8M9V

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

https://m.edso0.ru/P10O8A5C6T

[IpakTrueckas padota Ne 1
«IIpaBwmiia paboTHI B
abopaTOpPUH U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEMY

https://m.edso0.ru/O5G3E0D8Y

YucTele BENECTBA U CMECH.
CriocoOnl pasneneHus cMmecen

https://m.edsoo.ru/X1A2E3M8R

[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha
MIpUMepe OUYUCTKU TOBApEHHOU
COJIH)»

https://m.edsoo.ru/R6W6Z8F9X

ATOMEI U MOJICKYJIbI

https://m.edsoo.ru/J7R108H1L

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://m.edsoo.ru/W3U6Q6D7W



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
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[IpocTeie 1 CI0KHBIE BEMECTBA

https://m.edsoo.ru/H2W7W8P3A

ATOMHO-MOJIEKYJISIPHOE YUCHHE

https://m.edsoo.ru/EOD1L5N1IN

10

3aKOH NOCTOSHCTBA COCTaBa
BeIIeCTB. XUMHYECKas
dhopmyna. BageHTHOCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

https://m.edso0.ru/lI3Y2G1R4C

11

OtHOCHUTENbHAA aTOMHAs Macca.

OTtHocuTenbHast MOJIEKYIsIpHAs
Macca

https://m.edso0.ru/FON3S0A9I

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

https://m.edsoo.ru/J6A9W4P1]

13

KomnuectBo Bemniectsa. Moub.
MognspHas macca

https://m.edso0.ru/C2J5K415X

14

du3zndeckrue U XUMHUUECKHE
SIBJICHUS. X MHUYEeCKast pCaKknus

https://m.edso0.ru/S2R3H7N6C

15

[IpusHaku u ycmoBust
MPOTEKAHUS XUMUYECKUX
peakuui

https://m.edsoo.ru/Z3F4A8K60

16

3aKoH COXpPaHCHUA MaCChI
BellecTB. XUMHYECKHE
YpaBHCHUA

https://m.edsoo.ru/P7V8A5Z3D

17

Brluncnenus koianuecrTsa,
MAaccChl BEIIECTBA 110
YPAaBHEHUSAM XUMHUYECKUX
peakuun

https://m.edsoo.ru/W9S8Y 77227

18

Knaccn(bnxaum[ XUMHWUYCCKHUX

https://m.edsoo.ru/KOP1L4R1W



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

24

peakuuii (CoeTuHeHus,
pa3ioXKeHus, 3aMeIleHus,
oOMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIonequcT. O000IIeHNE U
CUCTEMAaTHU3alus 3HaAHNN

https://m.edso0.ru/C2T2E6W6V

20

KonTponsnas pabora Nel no
TeMe «BellecTBa 1 XUMHUYECKHE
peaKImm

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopos — anemeHT
U npoctoe BemecTBo. O30H

https://m.edsoo.ru/M6A7YQOW7S

22

OuznuecKkue 1 XUMUIECKUE
CBOMCTBA KUCIIOPOia (peakIuu
okucineHus, ropenue). [lonstue
00 oxcruaax

https://m.eds00.ru/O0Q4H1U5T

23

CriocoObI MoTyYeHHsT KHCI0POIa
B JIaOOpaTOPUH U
npombiuieHHOCTH. [IpuMenenne
KHCJIOPOa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3 HeKT XUMHIECKOM
peaKIiu, IOHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- ¥ SHIO0TEPMHUIECKHUX
peaxusax

https://m.edsoo.ru/Z6H4G9D8W

25

TomnmBo (HedTh, yrob U
MeTaH). 3arpsi3HeHHue Bo3/1yxa,

https://m.edsoo.ru/Y2Y4M4H1B



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B

25

CTIOCOOBI €ro Mpe0TBPAIICHUS

26

[Ipaktuyeckas padora Ne 3 o
teme «llonydyenue u cobupanue
KHCJIOPOJa, U3yICHHE €TO
CBOMCTB»

https://m.edso0.ru/J2X0T0AQD

27

Bonopox — anemeHT u npoctoe
BemecTBo. Haxoxenue B
IpUpoJie

https://m.edsoo.ru/I8D2B5D7A

28

CDI/ISI/I‘-IGCKI/I@ U XUMHUUYCCKHUC
CBOICTBa BOJIOPO/IA.
[Tpumenenne Bogopoaa

https://m.edso0.ru/Q0A7R7W60

29

IloHsATHE O KHCIIOTaX U COJIAX

https://m.edsoo.ru/N711U1E4J]

30

CriocoOblI moTy4eHHst BOAOPOAa
B JJabopaTtopuu

https://m.edsoo.ru/F4AW6U50Q5Q

31

[Tpaktrueckast pabota Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/JIa, U3YYEHUE €ro
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

MonspHsiii 00bEM ra3oB. 3aKOH
ABoraipo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncienus o0béma,
KOJIMYECTBA BEIIeCTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brruucinenus 006EMOB ra3oB o
YPAaBHEHUIO PEAKLMHA HA OCHOBE

https://m.edsoo.ru/M7G2D2E3H



https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H

26

3aKOHA 00BbEMHBIX OTHOUIECHUN
rasoB

35

Ddusmueckie 1 XUMHUYECKIE
CBOMCTBA BOJEI

https://m.edso0.ru/F3S5H7H9U

36

Cocras ocHoBauuii. [lorsarue 00
HHIUKATOPax

https://m.edsoo.ru/I9M1C5U8J

37

Bopa kak pactBopurens.
HaCI)IIlIeHHI)Ie 1 HECHACBhIIIICHHBIC
pactBOpbl. MaccoBas 1071
BEI[ECTBA B PaCTBOPE

https://m.edso0.ru/S7Z0N3W2D

38

[IpakTuueckas padbora Ne 5 o
teme «IIpuroroBienue
pacTBOPOB C ONMPEAEIEHHOMN
MAacCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/LO0V7U616H

39

Kontponbras padorta Ne2 o
teme «Kucnopoa. Bogopos.
Boma»

https://m.edso0.ru/Y3C8C9C8Z

40

OKCHIBI: COCTaB,
KJaccuguKanus, HOMEHKIIATypa

https://m.edsoo.ru/D1A6N2BIL

41

[Tonyuenue u xumuyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEpPHBIX OKCHJIOB

https://m.edsoo.ru/E3USH1W8V

42

OcHOBaHUS: COCTaB,
KIaccuguKaius, HOMEHKIIATypa

https://m.edsoo.ru/C9Z0E9N8V

43

HonyquI/Ie 1 XUMHWYCCKHE

https://m.edsoo.ru/W5V20Q8K1E



https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
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CBOMCTBA OCHOBaHUH

44

KwucmoTsr: cocTas,
Knaccn(bmcaum[, HOMCHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHUYCCKHUC
CBOMCTBA KUCJIOT

https://m.edso0.ru/B5C1L3L6M

46

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI TOJTY4YEeHHUS,
XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/J4B90Q5E1X

47

[IpakTueckas padota Ne 6.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3aga4 1o teMe «OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

https://m.edso0.ru/E9X4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPTaHUYECKUX
COEeqUHEHNN

https://m.edsoo.ru/HOU5D6A0C

49

O0001IeHrEe U cUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/Q6G9IN5L4B

50

Kontponbras padota Ne3 o
TeMe "OCHOBHEBIE KJIACCHI
HEOpPraHWYECKUX COCTUHEHUN"

https://m.edsoo.ru/W6J7L5I5P

51

[lepBble MOMBITKU
KJ1acCU(UKAIUN XUMHUYECKUX
aneMeHTOoB. [lonsTHe o rpymnmax
CXOJHBIX YJIEMEHTOB

https://m.edso0.ru/R4S7TM4M9ON

52

[Iepronnueckuii 3aK0H U

https://m.edsoo.ru/A1B9F0V6C



https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
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[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.
MenneneeBa

53

[Iepuoasl, rpynmsl, MOATPYIIIIEI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M3oTomnsl

https://m.eds00.ru/C90Q907Z23C

55

CrpoeHue IeKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
[Tepuonnueckoit cucremsr Jl. 1.
MenneneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTUKa XUMHAYECKOTO
9JIEMEHTA 10 €ro MOJI0KEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunneneena

https://m.edso0.ru/A9C319Z25W

57

3nauenue [lepuoauyeckoro
3aKOHA IS Pa3BUTHS HAYKH U
npaktuku. /1. 1. MenaeneeB —
YU€HBIH, TIEJIaror 1 rpakIaHuH

https://m.edso0.ru/K3S31400V

58

PesepBubiit ypok. O6001IeHNE 1
cucTeMaTH3allus 3HaHUH /
Bcepoccuiickas mpoBepovHas
pabota

https://m.edsoo.ru/BOV1I14W6A

59

Kontponsnas pabora Ne4 mo
Tteme «CTpoeHHe aToma.
XuMHuueckas cBsizb» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/L2L.4K0050



https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

29

DNEeKTPOOTPULIATEIEHOCTh

60 1 https://m.edso00.ru/S6R802X9B
AaTOMOB XUMHYCCKHUX DJICMCHTOB

61 HNoHHas xuMu4ueckas CBI3b 1 https://m.eds00.ru/R201T6L4S
K

62 OBAICHTHAL HOLIpHAA 1 https://m.edsoo.ru/GON4H4J6F
XUMHUNYCCKAAa CBA3b
K

63 OBAJICHTHAA HENOIApHas 1 https://m.edso0.ru/R5Q417S5K
XUMHUNYCCKAAa CBA3b

64 CTeneHp OKUCICHUS 1 https://m.eds00.ru/S8U900D4B
0 -

65 KHCTHTCIBHO 1 https://m.eds00.ru/KOW2Q5Y1C
BOCCTAHOBUTCIIBHBIC peaKHI/II/I

66 OKHCIUTENA U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/M3D0P4C9Y
Peseprubrit ypok. O6001IeHNE 1

67 CHCTEMATHALILT SHAHMI 1O 1 https://m.eds00.ru/S2R4SSM7N
teme «CTpoeHue aroma.
XHUMHYECKas CBA3L)
PesepBubiit ypok. O6001IeHNE 1

68 . 1 https://m.edso00.ru/S1IR1B1L6Q
CUCTEMATHU3ALUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

30

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCcKnX dyeMeHToB J1. Y.
Meunneneena

https://m.edso0.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XMMHUYECKUX
3JIEMEHTOB TIEPBBIX TPEX
MIEpUOJOB

https://m.edsoo.ru/V8K9C1C4R

Knaccuduxanus n
HOMECHKJIaTypa HEOPTraHHUECKUX
BEIIECTB

https://m.eds00.ru/Q9Y1Y7Z00

Buner xumnueckou cBsA3U U
TUTBI KPUCTATUTUTYECKHUX
pEmETOK

https://m.edsoo.ru/R9T4R3J2H

Kontponsnas padora Nel mo
Tteme «lloBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/R3U4P4C6M

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX
peaKHI/Iﬁ 110 PAa3JINIHbIM
IIpHU3HaKamM

https://m.edsoo.ru/H6L106UB0O

ITonsaTHe 0 ckopocTu

https://m.edsoo.ru/Y8B8U8O4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

31

XUMUYECKOM peakuuu. [lonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peakuusx

[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
MIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.eds00.ru/S5K8G2A3K

OKHUCIINUTEIBLHO-
BOCCTaHOBHTEJILHBIC PEAKITHH

https://m.edso0.ru/G9K901B1A

10

Teopust 3MEKTPOTUTUYECKON
muccounanuu. CuibHbIE U
ciabble AIIEKTPOTUTHI

https://m.edsoo.ru/BOO3F108F

11

HNonnble ypaBHEHUS peaKknid

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYeCcKre CBOMCTBA KHCIIOT
M OCHOBAaHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
IHCCOLHAIINHN

https://m.edso0.ru/T3G0X4B9l

13

XuMHYecKre CBOMCTBA COJIeH B
CBETE MPEACTABICHHUI 00
ANEKTPOJUTUYECKON
JIUCCOIUAIIHT

https://m.edso0.ru/S1P2W3Q2V

14

[TonsTue o ruaponuse coyien

https://m.edso0.ru/X9Q4S7R5D

15

O0001IeHHE U CUCTEMATU3 AU
3HAHUHI

https://m.edsoo0.ru/B3H9Q0WON



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N

32

16

[Ipaktuyeckas padora Ne 1.

«Pemienue OKCIICPUMCHTAJIbHBIX

3aga4»

https://m.edso0.ru/Y2CIM4K4K

17

KonTtposneHast padora Ne2 mo
TeMe «INEeKTPOTUTHIECKAs
qucconranys. XuMu4ecKue
peaKkIiu B paCTBOPAX»

https://m.edso0.ru/A3E5Y 1K4F

18

OO01as XxapakTepucTuKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

XmopoBogopoa. ConsHast
KHCIIOTa, XUMHYECKHE
CBOICTBA, MOJTyYEHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/\VVOY2L8YO0S

20

[Ipaktrueckast pabota Ne 2 o
teme «llostydeHue consaHoM
KHUCIIOTBI, U3y4eHHE €€
CBOWCTB»

https://m.edsoo.ru/\VV405C7J3Y

21

Berurcienus o ypaBHEHUAM
XMMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PearcHTOB JiaH B
H30BITKE

https://m.edsoo.ru/R8R0OJ1L5A

22

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpynms

https://m.edsoo.ru/U5SK5E8DOV

23

AnnoTpornHbie MOIU(UKAIINH
cepsl. HaxoxieHue cepsl u eé
COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/P8X9L2R2Y



https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
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XHWMHUYECKUE CBOMCTBA CEPBI

24

CepoBoa0po1, CTpOCHHUE,
(1)I/I3I/II-IGCKI/I€ U XUMHUYCCKHUC
CBOICTBa

https://m.edsoo.ru/D1K1F5UGP

25

Oxcunpl cepbl. CepHast KMCIIOTA,
(uznueckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHNE

https://m.edso0.ru/K2C0D1Y5W

26

XUMUYECKUE PEAKIINH,
JeXalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)KaroIllen cpeibl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/\V6V8J252H

27

Brruncnenne MmaccoBoi noau
BBIXO0/1a ITPOJIYKTA PEAKIIUN

https://m.edsoo.ru/T5SH5M5C6Q

28

OO01as XxapakTepucTuKa
anemeHTOoB VA-Tpynmbl. A30T,
pacnpocTpaHeHue B pupoe,
(buznueckue 1 XuMU4ecKue
CBOMCTBA

https://m.edso0.ru/J9X6K5E5P

29

AmMuak, ero usnyeckue u
XMUMHYECKUE CBOICTBA,
MOJy4YeHUE U TPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[Ipaktnyeckas padora Ne 3 o
teme «IlonmydyeHne ammunaka,
U3Y4YEHHE €ro CBOMCTB»

https://m.edsoo.ru/H8A8A5G8V



https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
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31

A3o0THas KHCOTAa, €€
(1)I/ISI/I‘IGCKI/I€ U XUMHWYCCKUC
CBOIiCTBa

https://m.edsoo0.ru/A4S5F4UQOM

32

Hcnonp3oBanue HUTPATOB U
COJIEW AMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHNE
OKpY)KaroILEen CpeJibl
COEIMHEHUSIMU a30Ta

https://m.eds00.ru/G7Y40Q1J6P

33

®docdop. Oxcua pocdopa (V) u
dbocdhopnas kucnora,
(buznueckue 1 XuMU4ecKue
CBOICTBA, MOJTYyYEHHUE

https://m.edso0.ru/Q5B0G1N3R

34

Hcnonws3oBanue docdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arps3HeHne
MPUPOIHOM cpenbl hochaTaMu

https://m.edsoo.ru/M4G5H1P30

35

VYrnepon, pacpocTpaHeHUe B
npupoje, hpuznueckue u
XMUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcunpl yriaeposa, ux
(bU3UYECKUEe U XUMHUYECKUE
CBOMCTBA. DKOJOTMUECKHE
MpoO0IeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

https://m.edsoo.ru/P6U7M4K9OT

37

YronpHasg KUCIOTa U €€ COJIN

https://m.edso0.ru/T501S0F1T

38

[Ipaktuyeckas padora Ne 4 o

https://m.edsoo.ru/P6WIOWG6A4C



https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

35

teme "[lonyuenue yriekucioro
rasza. KauecTBeHHas peakuus Ha
KapOoOHaT-UOH"

39

[lepBoHauanbHbIEC TOHATUSA 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSAX Yriepoia

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coeqmHeHus

https://m.edso0.ru/S2F3Z4G3N

41

[IpakTueckas padora Ne 5.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o Teme «BaxkHelmnine
HEMETAJIJIBI U UX COCITUHCHU )

https://m.edsoo.ru/Y8B8R2E1]

42

KonTtponbras padoTta Ne3 o
TeMe «BaxkHelnne HeMeTauIbl
U UX COCIUHEHU»

https://m.edsoo.ru/K1E4W5F5D

43

OO6mras xapakTepucTuKa
XUMHUYECKHUX 3JICMEHTOB —
MeTaJUIOB. MeTayuinyeckast
CBSI3b U METAJLTMYECKAs
KpHUCTaJNTNYeCcKasi penéTka.
dusunueckue cBoMCTBa
METaJIOB

https://m.edso0.ru/Q5M8X3Z6L

44

XUMHUUYECKUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

https://m.edsoo.ru/M7GO0F6W6K

45

OO11re cnocoObl MOTydeHus
MetaioB. CIiiaBbl.

https://m.edso0.ru/F9S7U4G5C



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C

36

Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COJIECPIKUT

IPUMECH

46 [ToHsTHE O KOPPO3UK METAILIOB https://m.edso0.ru/U4T6B8L6C

47 [IenouHbIe METAIIIBI https://m.edsoo.ru/ESNOF6H7A

48 OKCHIBL 1 THAPOKCH b HATPHA https://m.edsoo.ru/Q5F4A8Z0U
U Kanus

49 [l{enotHoseMENbHEIC MCTAILIEI https://m.eds00.ru/RIGAH2L5S
— KaJIbIIUHA U MarHui

50 BaxxseHuIHe Coc/HHeHIA https://m.eds00.ru/B5B6SOF6R
KaJIbLUs

51 OBo0uente H CHCTeMATH3ALIHA https://m.eds00.ru/Z8S2ELY6W
3HAHUU

52 HKECTKOCTS BOZEL H CIOCOGH €8 https://m.eds00.ru/U4F1V1P9K
yCTpaHEHUS
[IpakTuueckast pabota Ne 6 o

53 teme "YKECTKOCTh BOIBI U https://m.edsoo.ru/T6E9QU213W
METO/Ibl €€ yCTpaHEeHHUs"

54 AOMUHAN https://m.eds00.ru/0O2U1T4S00

55 Awmdoteprpie CBOHCTBA OKCHIA https://m.eds00.ru/T7Z619U3S
U THIPOKCHIA

56 Keneso https://m.edsoo.ru/I2ROK4COE

57 OKCHJBL, THAPOKCHABL H COITH https://m.eds00.ru/U2B913V0Q
xenesa (1) u xemnesa (111)

58 O000I11IeHNE U CUCTEMATH3ALIMSI https://m.edsoo.ru/W6NOH8L7X



https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
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3HAHUH

59

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3a7a4 1o TeMe «BaxkHenmme
METAaJIJIBl X KX COCTUHECHUS

https://m.edso0.ru/JIM4T7L4X

60

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PeareHTOB J]aH B
M30BITKE WA COJEPKUT
npuMecH. Beraucnenus
MacCOBOW JIOJIM BBIXO1a
IIPOJTyKTa peaKuu

https://m.edso0.ru/F2G001Y0K

61

O00011eHNEe U CUCTEMATU3 AL
3HAHUM

https://m.edsoo.ru/W9FSE9L5N

62

KonTtponbras padoTta Ne4 o
TeMe «BaxHelmue MeTayibl U
HUX COEIUHEHUI»
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BCH_[eCTBa " MaTe€puajbl B
HOBCCHHGBHOﬁ JKHU3HH 4YCJIOBCKa
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CUCTEMAaTHU3alUs 3HAHNHI

68 PezepBHblit ypok. O0o0IICHNE U
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHUE TTOHSATHUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX [OHSTHH: aToM,
MOJIEKYJa, XMUMHUYECKHH 53JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAsl aTOMHas M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHUYECKOIo
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMUMHUYECKas peakius,
KiacCupUKalus  peakuHuil:  peakuuud  COEQUHEHMs,  peaKluu
pa3oKEeHus, peakluu 3aMEIleHUs, pPeakuuu OOMEeHa, DJK30- H
SHAOTEPMHUUYECKUE DPEAKIHH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBOp,
MaccoBas 10J1s BellecTBa (MIPOLEHTHAs! KOHLEHTPAlKs) B pacTBOPE

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MMOHATHH H
IPUMCHATH 3THU NOHATHUA IMPH OIITMCAaHNUU BEUICCTB U UX npeBpameHHfI

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHs (hopmyl
BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbhIBaTb CMBICII 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUHCHUAX

1.6

K1accu(UIMPOBATh XMMHUYECKHE pEaKUuu (10 YUCIy U COCTaBy
Y4YacCTBYIOIIMX B peaKI1H BELIECTB, 110 TEIJI0BOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChbl
BCIICCTB

1.8

BBIUUCIIATh MACCOBYIO JIOJIFO XMMHYECKOTO 3JIeMeHTa 1o (opmyiie
COCIMHEHMS,

1.9

BBIUUCIIATE MACCOBYIO JOJIIO BCHIECCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbl MO3HAHUSA — HAOIIOJCHHE,
U3MEpeHne,  MOJEIUPOBAaHME,  OKCHEPUMEHT  (peanbHBld U
MBICIICHHBIN )

IIo Teme: «Baxneiie MPpEACTAaBUTCIIN HCOPraHUYCCKUX BCUICCTB»

2.1

PAaCKpbBIBATH CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSATHUH: OKCH,
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KHucCji0oTa, OCHOBAaHUC, COJIb

2.2

OIIPENENATh IPUHAUICKHOCTh BELIECTB K ONPENSIIEHHOMY KIIAcCy
COeMHEHUH 1Mo Gopmynaam

2.3

KJIaCCH(PHUIIMPOBATH HCOPTAHUIECCKIEC BEIIECTBA

2.4

XapakTepu3oBaTh (ONUCBHIBaTH) OOLIME XWMUYECKHE CBOICTBa
BEUIECTB PA3JIMYHBbIX KJIAcCOB, MOJTBEp)KJasi ONUCAHHE IMpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XMMHUECKUX peaKLuit

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX
npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeAoBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYyIOW H
1abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMH TIO BBIMIOJIHCHUIO
7a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWPAHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOpPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOM JOJIEM pacTBOPEHHOTO
BEIECTBA, TUIAHUPOBATH M MPOBOIUTH XHMHYCCKHAE IKCIICPUMEHTHI 10
pacrmo3HaBaHUIO pPACTBOPOB IIeNOo4Yed U KUCIOT C IOMOIIbIO
WHIUKATOpOB (Jlakmyc, (heHondTaaenH, METUIOPAHX U IPYTHE)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peakIiuu

I[To Teme: «llepmommueckuit 3axkoH u Ilepuoguueckas cucrema
xuMuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHHEe aTOMOB.
Xumudeckasi cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKITAN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aroma,
JNIEKTPOHHBIA CJIOW aroma, aToMHas oOpOuTalb, paauyc aroma,
XMUMHYECKas CBs3b, MMOJIAPHAS W HEMOJIIpHAs KOBAJICHTHAs CBSA3b,
ANEKTPOOTPHUIIATENILHOCTh, HOHHAs CBfA3b, HOH, KaTHOH, AaHHOH,
CTETIeHb OKUCIICHHS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XHUMHUYCCKHUEC JJICMCHTBI

3.3

OIKCBHIBATh U XapaKTepU30BaTh TaOM4Hyr Gopmy [lepuomndeckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3iuyarTh MOHATUS «TJIAaBHAS
noarpynma (Arpymma)» u «mnobounas mnoarpynmna (brpymma)y,
«Masbie» U «O0JBIINE)» MEPUOIBI

3.4

packpbiBaTh cMbica [lepuoauueckoro 3axkona .M. Menpaeneesa:
JEMOHCTPUPOBATh IOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOWICTB
XUMHUUYECKMX DJIIEMEHTOB OT HUX MNOJIOKeHUs B Ilepuoamueckoit
CHCTEME

3.5

COOTHOCHUTD 0 603Ha‘-ICHI/I$I, KOTOPBIC HMCIOTCA B TaGJ’II/II_IC
«Hepnozudqecxaﬂ cucreMma XUMHNUYCCKHUX 9JICMCHTOB I[I/I
MeHpeneeBa» C YHCIOBBIMU XapaKTCpuUCTuKaMu CTpPpOCHUSA aATOMOB
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XUMUYECKUX DJIEMEHTOB (COCTaB MW 3apsAn sjapa, oOiiee dYHciIo
JIEKTPOHOB U paclpeAes€eHUE UX 0 IEKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCAUMHCHUAX

3.7

ONpENENATh BUJ XUMHUYECKON CBsI3M (KOBaJE€HTHas U HOHHAas) B
HEOPraHWYECKUX COCTMHEHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTean0ﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo Teme: «BemecTBO U XUMUYECKasT PEAKIIU»

1.1

pPacKpbIBaTh CMBIC] OCHOBHBIX XHUMHYECKHX TIOHATHH: PacTBOP,
AIIEKTPOJIMTHI, HEIIEKTPOIHTHI, AJIEKTPOJIUTHYECCKAS JTUCCOIUAIIHS,
peaknuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuu, OKHUCJIHTEIb,
BOCCTAaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
am(poTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJICHTHas, HOHHAs,
MeTajyinyeckas), KpUCTalinyeckass pemérka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKiuu

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U
IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBIIATh ypPaBHEHHUS ODJICKTPOJUTHYCCKON JMCCOIUAIIUM KHUCIIOT,
HIeJI0OYed M COJICH, IMOJIHBIE W COKpAIIEHHBIC ypaBHEHUS pEaKIHui
MOHHOTI'O 0OMeHa

1.4

PacKpbIBATh CYHIHOCTb OKHUCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IIPOBOANUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

ITo Ttemam: «HemeTamnel M uUX coeauHEeHHsI» U «MeTamnbl U HUX
COCIUHCHUA»

2.1

XapaKTCpU30BaThb (OHI/ICBIBaTB) 06IJ_II/IC )51 cneun(bnqecm/le XUMHWYCCKHEC
CBOMCTBA IMPOCTBIX MU CJIIOXKHBIX BCHICCTB, IMOATBCPIKAAA OIMMCAHUC
IMpuMEepaMu MOJICKYIIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINX
XUMHUYCCKUX peaKHHI’I

2.2

COCTaBJIATh YpPAaBHCHHA peaKHHﬁ, MNOATBCPKAAOINNX CYIICCTBOBAHUC
T€HETUYECKOI CBSA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOCHUA,
BO3MOKHOCTH IPOTCKAHUA XUMHNYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JIMYHbIX
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YCIIOBHSIX

24

CIEAOBaTh MpaBWJIaM MOJIb30BAHHS XUMHUYECKOM TOCYIOW H
1a00paTOpPHBEIM O0OpYIOBAaHUEM, a TAKXKE IpaBWJIaM OOpAaIICHHS C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIHSIMH TII0 BBIITOJHEHUIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHUIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPpOBOAMTL PpCaKHM, MOATBCPKAAIONINC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pPaACIO3HABATb OIIBITHBIM HYTCM XJiopuna-,
Opomun, womun,  kapOoHat, Qocdar, cunmkar, cymnbdar,
TUAPOKCUIUOHBI, KaTHOHbI aMMOHMHA, HOHBbI H3YUYCHHBIX MCTAJIJIIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHNYECKHUX BEILIECTB

ITo Teme: «XuMus 1 OKpy)Karomas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMUYeckux moHarui: [IJIK
BEILIECTBA; KOPPO3HS METAIIIOB

3.2

HpI/IMeHSITB OCHOBHBIC onepauml MBICHHTGHBHOf/’I OCATCIBbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CHCTEeMaTH3aIlUIo,
BBISIBJICHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i —  JJIA I/ISy'—IeHI/ISI
CBOWCTB BEIIECCTB M XHMHYCCKHX pEaKIUH; €CTECTBCHHOHAYYHBIC
METOJbI TO3HAHUS — HAONIOJCHUE, H3MEPEHUE, MOJCTUPOBAHNUE,
AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM YE€JIOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeUIcCTBAa U CMECH. CriocoOnI
pa3aeieHus: cMecen

1.3

ATOMBI M MOJEKYIbl. XHUMHUYECKUE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE y4EHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas  Macca.
OTtHocuTenbHAs MOJIEKYyJsIpHas Macca. MaccoBas 10JIsl XUMHUYECKOTO JIE€MEHTA
B COCIMHEHNH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COECTMHEHHM

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MpPU3HaKH.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kinaccudukarus
XUMUYECKUX PEeaKIuil (COCTUHEHMS, Pa3JIOKEHUS, 3aMeIeHUs, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/I0M, C TIPaBUIIAMH
pabotel B Jaboparopud W TOpuéMamMu OOpaimieHuss ¢ J1abopPaTOPHBIM
0o0OpyJIOBaHMEM, H3YYCHHE U OIMCaHHWE (U3MYECKUX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOMoJeHHe (U3NYeCKuX (IUIaBJIICHHE BOCKa,
TasHUE JIbJIa, pAaCTHpPAHHUE caxapa B CTYIKE, KHIICHUE M KOHJICHCAIIMS BOIBI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SIBJICHUH, HAONIOJCHHE M OIKMCAHUE
NPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCJIOTBI C XJIOPUIOM Oapusi, pa3jioKeHUe
rugpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKejle3a C PAaCTBOPOM
conu meau(ll), uzyuenue cnoco0GoB pazaencHus cMeceil (C MOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHIMApUBAHUE, MUCTWILISAIMS, XpomaTorpadus), MpoBeAcHUE
OYHCTKU TTOBAPEHHOU cOJIM, HAOMIOICHHE U ONUCAHKE PE3YAbTATOB MPOBEICHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUEe MOoJenei
MOJIEKYI (IIapOCTEPKHEBBIX)

Baxueiiune MNpEACTAaBUTCIIM HCOPraHNYCCKNUX BCIICCTB

2.1

BO3,ZLYX — cMmech raszoB. CocraB BO3ayXa. KI/ICJ'IOPOII — JJICMCHT U HPOCTOC
BemecTBo. Haxoxnenue KHCJIopoJia B MpUupoac, (I)I/I3I/I‘-I€CKI/IC n XUMHUYCCKUC
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cBoiictBa (peakiuu ropenus). Okcunpl. [lpumenenue kuciopona. CrocoOb
MOJIydeHUsI KHUCIOpOoJa B JIaDOpaTOpMu W MPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoaa B npupoae. O30H — amoTporHas MoAUpHUKAIHS KHCIOPOIa

2.2

TernoBoit 3P dPekT XUMIUUECKOH peakuu, TEPMOXUMUYIECKAE YPABHEHHS, SK30-
U DHJIOTEPMUYECKUE peakMU. TOIINBO: yrojib U MeTaH. 3arps3HEHHE BO3/1yXa,
yCHJICHHE MTApHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon — anemeHT u npocroe BemmectBo. HaxoxaeHne BOJOpoAa B MPUPO/IE,
¢u3nueckre M XUMHUUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI IOJTydEHHUS.
Kucnorte! u conu

24

MouisipHblii 00BEM ra3oB. Pacu€rbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputTenb. PacTBOpBL
Hacpiiennbple 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasg 40Jisi BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Posb pacTBOpoOB B NpUPOJE M B KU3HU 4enoBeka. Kpyrosopor
BOJBI B NpPUPOAE. 3arps3HEHHE MPUPOJIHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmdeckux coenuHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecoseoOpa3yronue. HomeHnkiatypa oxcuaoB. DPU3MYECKHE W XUMUUYECKHE
CBOICTBa OKCUIOB. [ToydeHne okcuion

2.7

OcnoBanms. Knaccudukanus ocHOBaHHMI: MIENOYM ©W  HEPACTBOPUMBIC
ocHoBaHusl. HomeHkiarypa ocHoBaHMH. PU3NYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHui. [TonyyeHne ocHOBaHU

2.8

Kucnortel. Kinaccudukanus kucinor. Homenknarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetawwioB H.H. bekerosa.
[Tosnydenue KUCIOT

2.9

Conu. Homenknarypa coisieil. @uU3MYECKUEe W XUMHYECKHE CBOMCTBA COJIEH.
[Tosnyuenue conen

2.10

I'eneTnueckas CBS3b MCKAY KiIaCCaMH HCOPIraHUYICCKUX COG,I[I/IHGHI/Iﬁ

211

XVWMUYECKUN  DKCIEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpKaHU
KUCJIOpO/a B BO3JyXe, IOJy4yeHUE, coOMpaHue, pacrno3HaBaHHWE M U3y4dEHUE
CBOMCTB KMCJIOPOJA, HAOIIOAEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCJIOBHS BOBHUKHOBEHHUS M MpEKpallleHus: ropeHus (moxapa), 03HaKOMIJIEHHE C
oOpa3llaMM OKCHJOB M OINHUCaHME UX CBOMCTB, NOJIydeHHe, coOupaHue,
pacrio3HaBaHMe M M3Y4YE€HHE CBOWCTB BOJOpOJa (rOpeHue), B3auMoJeicTBUE
Bogopoaa ¢ okcuaoMm menu(ll) (Bo3aMOKHO MCTOIB30BaHUE BHICOMATEPHATIOB),
HaOmroieHe 0oO0paslloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTaulaMd (HAaTpUEM U KaJbIHeM)




46

(BO3MOYKHO HCIOJIb30BaHUE BMJIEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIEJNOYed C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHUE OOpasloB
HEOPraHMYECKUX BEIECTB pA3IMYHbIX KJIACCOB, HAONIO/IEHUE W3MEHEHUS
OKpacKM MHJMKATOpPOB B pacTBOpax KHUCIOT U ILEJoYell, H3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pactBopoM cepHON KHUCIOTHI, KHUCIOT C
MeETaJUIAMM, PEAKLIUI HEUTpaIU3alnH, [IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOIO MeTajula JPYTMM W3 pacTBOpa COJIM, peUIeHue
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX
COCIMHEHU I

[Tepnoanueckuit 3akoH u [leproaudeckas cucteMa XMMUYECKUX dJIEMEHTOB
J .. MenaeneeBa. CTpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHTEIIBHBIE PEAKIIUN

3.1

[lepBpie MOMBITKH KIACCUPUKALUU XUMHUYECKUX 3ieMeHToB. I[lonstue o
IPYNIax CXOJHBIX AJIEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHbIE METaJlIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3yioT amMpoTepHbIe
OKCH/JIbI M TUAPOKCUIBI

3.2

[Tepnognueckuit 3akoH. [leprnoguueckas cucteMa XuMU4YeCKUX 1eMeHToB J1. 1.
Menneneena. KopoTtkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
[lepuonuueckoit cucrembl xumudeckux osnemeHtoB .M. Menzeneesa.
ITepuonbl u rpynmbl. OU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpPA, HOMEPOB
[epuoaa U rPyIIIbl JJIEMEHTA

3.3

Crpoenune atomoB. CocTtaB atoMHbIX snep. M3otonbl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuonuueckoit cuctembl .M. MenaeneeBa. XapakTepucThka XUMHUYECKOTO
3JIEMEHTa 1o ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paauyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpYyINaM M IEpUOIaM.
3nauenue Ilepuoanueckoro 3akoHa u [leproanueckodl CUCTEMBbI XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. /.M. MengaeneeB — yu€Hblii u
rpaxkJaHuH

3.5

Xumuyeckasi cBa3b. KoBaneHTHas (MONsipHas ¢ HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenpb okucieHus. OKUCINTENHFHOBOCCTAHOBHUTEIBHEIC PCaKIuu. Hpoueccm
OKHUCJICHUS U BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIHN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YUYCHUC 06pa3u03 BCIICCTB MCTAJJIOB U
HCEMCTAJJIOB, B3aUMOJECHCTBHE MAPOKCHAa HOHUHKAa € PAaCTBOPAMH KUCIIOT U
Luenoqeﬁ, MMPOBEACHUEC OIBITOB, WINIFOCTPUPYIOIIUX MPHUMEPBI OKHUCIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pCaKkiuun pa3jioKCHU, COCI[I/IHGHI/ISI)
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Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenune

1.1

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucrema XUMU4ECKUX d1eMeHTOB JI.1.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHMUYECKHUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U HUX
COCIMHEHUN B COOTBETCTBUM C ITOJIOKEHHMEM 3JI€MEHTOB B Ilepmonnueckoi
CUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABl XMMHUYECKOM CBs3U. THUIBI KpHUCTaNIMYECKUX
pPEmETOK, 3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BUAa XxuMudeckoi cszu. Knaccudukanusi 1 HOMEHKIaTypa HEOPraHUYECKUX
BEILECTB (MEXIyHapoJHas U TpUBUAJIbHAs). XMMHUYECKUE CBOMCTBa BEIECTB,
OTHOCSIIIMXCS K  Pa3Ju4HbIM  KJACCaM  HEOPraHWYECKHX COEIUHEHH,
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMu4eckix peakuuid Mo pa3aIudHbIM MpU3HaKaM (10 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pPEaKIUH BEIIECTB, M0 TEIIOBOMY 3(PQeKTy, Io
W3MEHEHMIO CTETeHEeH OKHUCIIEHHUS XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH,
[0 y4acTHUIO KaTaiusaropa). OK30- M DHIOTEPMHUYECKHE  pPEaKluy,
TepMOXUMHUYECKUE ypaBHEHMs. [IoHATHE O CKOPOCTH XMMHUYECKOH peakliuu

1.4

[Tonsatue 06 0OpaTUMBIX W HEOOPATUMBIX XMMHYECKUX peakuusx. [lousTue o
TOMOTEHHBIX M TeTEPOTEHHBIX peakiusaX. [IoHITHE 0 XUMUYECKOM PaBHOBECHH.
@dakTophl, BIUAIONIME Ha CKOPOCTh XHMHYECKOW pPEAaKIUW U TIOJOXKCHUE
XUMHUYECKOTO PABHOBECHS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkIuu, SHCKTpOHHI)IfI OanaHc
OKHCIIUTEIHFHO-BOCCTAHOBUTEILHOM pEaKIuu. CocraBneHune ypaBHeHI/Iﬁ
OKHCIIUNTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIOJBb30BaHHEM MCECTOAA
OJICKTPOHHOI'O OanaHca

1.6

Teopusi NIEKTPOJUTUIECKON AUCCOIUALIMM. DJIEKTPOJIUTHI U HEIICKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JUCCOLMAIIMM BEIIECTB C Pa3UYHBIMU BUJIAMU
xuMudecKo cBs3u. CreneHpb aucconuanuu. CHIIBHBIE M CIIA0bIe AIEKTPOJIUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIM MOHHOTO OOMEHa,
NOJIHBIE U COKpalll€éHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoWcTBa KHCIOT,
OCHOBaHMH H COJiell B CBETE MPEICTABICHUNH OO0 SIEKTPOITUTHUYECKOU
nucconmanuu. KauectBeHHble peakiui Ha HOHBL [loHsATHE O TuapoIu3e comneit

1.7

XHUMHUYECKUN OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIKIMU KPUCTAJTIMYCCKUX
peH_IéTOK HCOPraHNMYCCKUX BCIICCTB — MCTAJJIOB U HEMCTAJIJIOB (I‘pa(I)I/ITa n
anMasa), CJIOKHBIX BCHICCTB (XJ'IOpI/I,I[a HanI/Iﬂ); HCCICIOBAHUC 3aBUCHUMOCTHU
CKOPOCTH XHMHUYECKON pcakuuun OT BO3ACHCTBUSA PAa3JIMYHBIX (baKTopOB;
HCCICIOBAaHUC QJICKTPOIMMPOBOAHOCTHU pacTBOpPOB BCIICCTB, mnmpounecca
Jucconanun  KHCJIOT, menodye u  colei (BO3MO)KHO HCIIOJIB30BaHUC
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BUJIEOMATEPUANIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
IPOTEKaHUs peakluii HOHHOrO oOMeHa (00pa3oBaHME OCajKa, BBIJEICHUE Ta3a,
00pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBUTEJbHBIX peakUuil (TOpeHHEe, PEAKIUH Pa3JI0KEHUs, COCIUHEHUS);
pacro3HaBaHuEe HEOPTAHUYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIIUM
Ha MOHBI; pELICHUE SKCIIEPUMEHTAIbHBIX 33124

Hemerannel u nx COCIMHCHU A

2.1

OO6mrast  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U pusnueckue cBONCTBA MPOCTHIX
BELIECTB — TaJOreHOB. XHMHUYECKHME CBOMCTBA Ha [puUMeEpe Xjiopa
(B3auMozelicTBHE € MeTajllaMH, HEMETaJUlaMH, IiesodaMu). XJIOpPOBOJIOPOJ.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydeHUe, IpuMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOAOPOJAa HAa OpPraHU3M 4esOBeKa. BakHelmme XJIOpUasl U UX
Hax0XJeHHE B IPUPOJIE

2.2

Obmiass xapakrtepuctuka s1neMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBOcTBa
MPOCTBIX BEHIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIUU
KUCJIOpOJila U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
¢uznueckue M XuMHueckue cBoMcTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KHCIIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(oOmume Kak TpencTaBUTEN Kiacca KUCIOT U Crelu(puIecKue). XUMUUECKHUE
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a IMOJIyYeHHUs CepHOM
kucioTel. [Ipumenenue. Conau CEpHOM KHCIOTHI, KQaUECTBEHHAs PEAKIUS HA
cynbdar-uoH. Haxoxxnenue cepel U €€ cOeMHEHUN B Mpupoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXalollel Cpellbl COeIWHEHUSMHU Cephbl (KUCIOTHBIEC I0XKIH,
3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €To MPpeI0TBPAILeHUs

2.3

OOmiast xapakrepucTHKa 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepPHBIC CTEIICHH OKUCIICHHUS. A30T, paCIIpPOCTPaHEHHE B IIPUPO/IE,
bu3nyUeckre U XUMHUYECKUe cBoiicTBa. KpyroBopor a3ota B mpupoje. AMMHUAK,
ero (u3MYecKue W XMMUYECKHE CBOMCTBA, MOJyvyeHue W npumeHenue. Coim
aMMOHUS, HX (U3MYECKHME M XHMHYECKHE CBOMCTBa, IPHMEHECHHE.
KauecTBeHHast peakivs Ha MOHBI aMMOHHs. A30THasi KHCJIOTa, €€ MOJydeHHE,
busnyeckne W XMMHUYECKME CBOMCTBa (0OIIME KakK IpEACTaBUTENS Kiacca
KUCJIOT ¥ crnenududeckue). Mcnonpb3oBaHWe HHUTPATOB M COJICH aMMOHHUS B
Ka4eCTBE MUHEPAJIBbHBIX YHOOpeHM. XUMHUYECKOE 3arpsi3HEHHE OKPYKAFOIICH
Cpe/bl COCTMHEHHUSAMU a30Ta (KUCIOTHBIC JIOKIH, 3arpsi3HCHUE BO3IyXa, MIOYBbI
1 BOJOEMOB)

2.4

docdop, amnoTponHele Mogudukanuu (pocdopa, puznveckue U XUMHUUECKUE
cBoiictBa. Okcug docdopa(V) u docdopHas kucnora, QuU3MUECKHE U
XMMUYECKHUe CBOiIcTBa, mosydeHue. Vcmomb3zoBanue ¢ochaTtoB B KayecTBe
MUHEPAIbHbIX YI00peHHit
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2.5

OOmast xapakrepuctuka s31eMeHToB IVA-rpynmel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTEpPHbIE CTENEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
Moau(HUKAIMK, PACIIPOCTPAHCHHE B TPUPOJE, (U3MUECKHE U XUMHUYCCKHE
cBoiictBa. AncopOims. KpyroBopot yriepona B mpupoje. OKCHIBI yriepoaa,
uX (u3MYeckne W XWMHYECKHE CBONCTBA, JICHCTBUE HA YKUBBIC OPraHU3MBEI,
MOJIy4eHUE W MPUMEHEHHE. JKOJIOTUYECKHE POOIeMbl, CBI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumoTe3a T00anbHOrO MOTEIUICHUS KIMMAaTa; TapHUKOBBIN
abdext. YrompHas kuciaora U €€ coiM, UX (U3UYECKHE W XUMUUYECKUE
CBOWCTBa, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHass peakuusi Ha KapOOHAaT-
noHbl. Mcnonp3oBanne kKapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH H
CEJIbCKOM XO35ICTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoaa (MeTaH, 9TaH, OSTWJIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoenue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJaXx — W HX pOJIM B KU3HU
yeloBeKka. MarepuanbHOe €IMHCTBO OpPraHMYECKUX M HEOPraHWYECKUX
CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyu€HUE U
npumeHenue. CoeauHeHus KpeMHHS B mpupoze. OOmme mpenctaBieHUs 00
okcune kpemuusA(1V) u kpemaneBot kuciote. CHIMKAThI, UX UCIIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO
WCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPUaJIOB B MOBCEIHEBHOMN KU3HU

2.8

XUMHUUYECKUN SKCHEPUMEHT: H3y4YeHHEe 00pa3loB HEOPraHUMYECKHX BEIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEIEHHE KAYECTBEHHBIX PEAKLUN Ha XJIOPH]-
MOHbl M HaOJIOZECHUE IPU3HAKOB HUX IPOTEKAHUS; OIBITHI, OTPAXKAIOIIUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BMJICOMATEPUANIOB); O3HAKOMJIEHHWE C OOpa3laMH XJIOPHIOB
(ranoreHuoB); O3HaKOMJIEHME C oOpa3uamu ceppl U €€ COECIUHEHUSMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATepUallOB); HAOMIOAEHUE mpoliecca
oOyriuBaHus caxapa MOJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XUMHUUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KUCIIOTHI, IPOBEACHUE
KQueCTBEHHOW peakuuu Ha cyiabpaT-uoH M HaOIIOAeHUEe Ipu3HaKa e€
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, hocdopa u ux
COeIMHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJIEOMATepUANIOB), OOpa3naMu
a30THBIX U (ocOpHBIX yIOOpEeHuH; noxyuyeHure, cooupaHue, pacrio3HaBaHUE U
U3y4EHUE CBOMCTB aMMHaKa; MPOBEJCHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U QochaT-HOH ¥ HU3yYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/ICHICTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MENbIO0 (BO3MOKHO
HCIIOJIb30BAHNE BMJIEOMATEPHANIOB); H3YyYEHHE MOJENEH KPHUCTAUINYECKUX
peméTok anmasza, Trpadura, (QymiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM
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azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIydeHUE, cOOMpaHHE, paclO3HAaBAaHUE U H3yYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- |
CUJIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o teme «BaxxkHelye HeMeTaJluIbl U UX COCIUHEHUS

Mertannsl 1 ux COCANMHCHUA

3.1

OO011as XapakTepUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl ~KpUCTajlInyeckass pemeérka. OJIEKTPOXUMUYECKHH  psf
HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayioB. OO0IMe crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckod cuCTeME XUMHUYECKHUX
anemeHntoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJE.
dusnveckrue 1 XUMUIECKUE CBOMCTBA (HA TpuMepe HaTpus U Kaywmsi). OKCUAbl U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX
COEeIUHEHNN

3.4

Illenoyno3eMenpHbIE  METaIlbl MarHuii W KaJbLHMH:  IIOJIOKCHHE B
[Tepuoanueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXXJeHHE B mpupoje. Pu3HUEeCKHMEe M XHMHUYECKHE CBOWCTBA
MarHus W Kajabliusg. BaxkHeilmue coeauHEHUs Kaiblus (OKCHUI, THUIAPOKCHII,
costn). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TI0N1I0)KeHUEe B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXOXACHHE B mIpupojae. Puznyueckue M
XUMHYECKHE CBOMCTBA aIFOMUHHUA. AM(OTEpHBIE CBOMCTBA OKCUIA M THAPOKCUIA
ATIOMHUHUSA

3.6

XKeneszo: monoxxenne B [lepuoandeckoil cucTeMe XUMHUYECKUX dteMeHnToB J[. 1.
MenpeneeBa; CTPOCHHE aTroMa; HaxOoXJAeHHEe B mnpupoie. Dusuueckue wu
XUMHUYECKHE CBOMCTBa jkene3a. Okcuabl, TUAPOKCUabl B coyn kenesa(ll) u
xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XUMUYECKUH IKCTIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pasliaMi METAIIJIOB U CILIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), ocobeHHoCTeH
B3aMMOJICHCTBUS OKCHJIAa KaJublUsi W HATpus C BOJAOM  (BO3MOXKHO
WCIIOJb30BAHUE BHJIEOMATEPHUANIOB); HCCIEAOBAaHUE CBOWCTB KECTKOW BOJbI;
mpoliecca TOPEHHsI JKene3a B KUCIOpoAe (BO3MOXKHO —HCIOJIB30BAaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX peaklii Ha WOHBI
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(Maruust, Kanblius, amoMuHus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIIO/ICHUE U OTHCAHHE MPOIIECCOB OKPANTUBAHKS TUIAMEHU MOHAMH HATPHS,
Kamusg U Kaiblusg  (BO3MOXKHO  HMCIOJIb30BaHUE  BHUJIEOMATEPHAIIOB);
UCCIICIOBaHNEC aM(OTEPHBIX CBOWCTB THJAPOKCHJA ATIOMHHHS M THUAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 10 TeMe «BakHeire MeTamibl u
HX COCIMHCHUS

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHUS U 3J0pOoBbhe. be3omacHoe uCroiab30BaHrUE BELIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momolips Mpu XMMHUYECKUX OXKOTaxX H
OTpPaBJICHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEeHue
okpyxatomer cpeapl [1JIK. Pons Xxumum B pellieHuu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHHUKH YII€BOAOPOAOB (Yrojib, MPUPOIHBINA ra3, He(Th),
MIPOJIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuasIoB (CTEKJIO, CILIaBbl
METaJJIOB, MOJIUMEPHBIE MaTEPUATIBI)
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INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAaHHE MECTAa XUMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAaHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxunﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccuoHaTBEHOMN NEATeTLHOCTH, CBA3AHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XUMUYECKOH HayKH, YTO TMO3BOJHT OOYYaIONIMMCS pPaccMaTpUBATh
XUMUIO Kak cepy cBoel Oynymei mpodeccCuoHaIbHOM AeSITeIIbHOCTH
W c/IenaTh OCO3HAHHBIN BBIOOP XMMHH KaK NMPOGWIBHOTO MpeaMeTa
P TIepeX0ie Ha YPOBEHBb CPEIHETO 00IIero oOpa3oBaHms

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH
CUCTCMY XUMHYCCKUX 3HaHHI>'I, KOTOpas BKIOYACT:

2.1

BOKHCHIINEG XHMHYCCKUE IIOHATHS: XUMHUYCCKANM DIIEMEHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIJIOKHOE BEIECTBO, OJHOPOJHAS U
HEOJ/IHOPOJHAsI CMECh, OTHOCHTEJIbHBIE aTOMHAas M MOJICKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHE, COJb (CpeaHss), XUMHYECKas
peakiys, peaklud COCIUHEHUS, PEaKIUU Pa3JIOKCHUS, PEaKINH
3aMEILEeHUs, PEaKIMK OOMeHa, TerIoBoM A(h(dEKT peakuuu, dK30- U
SHJOTEPMHYECKHE PEaKIMH, PAcTBOP, MAaccOBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MACCOBAsl J0JIS M MIPOLIEHTHAS KOHIICHTPALIUS
BELIECTBA B PACTBOPE, PO aTOMA, IIEKTPOHHBIHN CIIOI aTOMa, aTOMHast
opbutanb, paadyc aToMa, BAJIEHTHOCTb, CTEMEHb OKHUCIICHHUS,
XUMHUYECKas CBS3b, MEKTPOOTPUIATENHOCTb, MOJIIPHAs U HENOJIsIpHAst
KOBQJICHTHAsl  CBSI3b, HWOHHAsl  CBsA3b, METAJIMYECKas  CBSI3b,
KpUCTANIM4ecKass pemérka (aToMHas, WOHHAs, MeTaJulhyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, AJIEKTPOJUT M HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAs]  JTUCCOIMAIIMSI, PEaKIUd HOHHOTO OOMEHa,
OKHUCIIUTEIHbHO-BOCCTAHOBUTENbHBIE  PEAKIIHH, OKHUCITUTEIh u
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BOCCTaHOBMTENb, OKUCIEHHE M  BOCCTAHOBIICHHME, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIC pEeaKIvy,
CKOPOCTb XUMHYECKOW peakumy, kKaranmsarop, IIJK, xopposus
METAJUIOB, CIUIABBI

2.2

OCHOBOIIOJIAralOlIM€ 3aKOHbl XMMMU: 3aKOH COXPAHEHUS MAacChl,
nepuoanueckuii 3akoH J[M. MenngeneeBa, 3aKOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHS
JIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHHE MPaBUIIbHO UCMOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTEpUabl
(B TOM uHuClle MHHEpaJbHbIE YAOOpEHUs, MeTaJbl M CIUJIaBbl,
MPOJYKThl TepepabOoTKH MPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJOB
(yrnig, mpupogHOro rasza, HeTH) B OBITY, CEIbCKOM XO3siCTBE, Ha
MIPOU3BOJICTBE U TOHMMAaHUE 3HAYEHUS KUPOB, OEJNKOB, YIJIEBOJOB
JUIS OpTaHM3Ma 4YeoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YEJIOBEKAa U OKPYKAIOIIYIO

MPUPOTHYIO CPETy

3.2

YMEHUE HHTEIPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHUX
y4eOHBIX MPEMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3NUYHBIMU HCTOYHHKAMU HH(OpMaLuu
Mo XUMHM (HayyHass W HAy4HO-TIOMYJIspHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BfHIIECTBAX, HX
IMPEBPAILICHUAX n IMPAKTUYICCKOM IMPUMCHCHHU U n YMECHUEC
HCIIOJb30BaTh €€ IJIs pEeIICHUA y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aJa4

Brnanenne ocHOBaMHM TMOHSITHHHOTO ammapara W CHMBOJIUYECKOTO
sI3bIKa XMMHUU JIJISL COCTaBIICHHST (POPMYJ HEOPraHMYECKHX BEIIECTB,
YpaBHCHHH  XMMHUYECKHX  pEaKIHUil; OCHOBAMHU  XHMHUYECKOH
Homenknatypsl (IUPAC u TpuBHaibHOI)

VYMeHHne OOBSICHATH CBA3L IOJOXKEHHS DJIEMEHTA B HCpHOI[PI‘I@CKOfI
CUCTCMC C YHUCIOBBIMHM XaPAKTCPUCTHUKAMH CTPOCHHA AaTOMOB
XUMHUYCCKHUX OJICMCHTOB (COCTaB U 3apsana  dapa, 06mee qUCJI0
BHCKTpOHOB), pacnpeaciiCHUCM DJJICKTPOHOB 110 JHCPIreTHYCCKUM
YPOBHAM aTOMOB IICPBBIX TpéX NEprUoa0B, KaJlvd U KaJIbLIUA

Hpe,Z[CTaBJ'IeHI/Ie 0 HepI/IOI[I/I‘-IeCKOI‘/’I 3aBUCHUMOCTHU CBONCTB
XUMHUYCCKUX SJICMCHTOB (paI[I/ch aToMa, 3HeKTpOOTpI/IHaTeJ'IBHOCTL),
IMPOCTBIX W CJIOXHBIX BCIICCTB OT TIIOJIOKCHHUA JSJIICMCHTOB B
Hepnommecxoﬁ CUCTEMC (B MajibIX [CpUOAaX W  TJIaBHBIX
Ho;[rpynr[ax) H JJICKTPOHHOI'O CTPOCHUA aTOMa
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7 YMmenue kinaccuuIpoBaTh:
7.1 XUMUYECKHE DJIEMEHTBI
7.2 HEOpPraHMYECKHE BELIECTBA
7.3 XMUMHUYECKUE PEAKIINU
8 YMeHue onpenensrh:
8.1 BaJICHTHOCTh M CTENECHb OKUCJICHUS XUMUYCCKHX DJIEMEHTOB, 3apsijI
' HOHa
8. BHJl XMUMHYECKOH CBSI3M W TUI KPUCTALIMYECKOH CTPYKTYpPHI B
' COEIMHEHUSX
8.3 XapakTep cpeibl B BOAHBIX PaCTBOpPAX BEMIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEITh
9 YMeHue XxapakTepru30BaTh (pU3HMUecKre U XUMHIECKUE CBOWCTBA:
MPOCTBIX BeWIECTB (KUCIOPOJ, O30H, BOAOPOJ, TIpaduT, anmas,
9.1 KpeMHH#, a3or, docdop, cepa, XJIop, HATpPUW, Kaaud, MAarHUi,
KaJIbITMH, ATFOMUHUH, JKEJe30)
CIIOXKHBIX BEIIECTB, B TOM 4YHCJICE WX BOJHBIX pacTBOpPoB (BOJA,
aMMHaK, XJIOPOBOJIOPOJl, CEPOBOJOPOJ], OKCHIBI W THUIPOKCHJIBI
9.2 metamioB |-IIA rpymnm, amomunus, meau (Il), muaka, xeneza (Il u
I11), oxkcuaer yriepoaa (I u 1V), kpemuus (1V), azora u pochopa (I11
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dhochopnas, yroibHas, KpeMHHEBAsI KHCIIOTA U MX COJIH)
MPOrHO3UPOBaTh M  XapaKTepU30BaTh CBOWCTBA  BEHISCTB B
9.3 3aBHCUMOCTH OT HX COCTaBa M CTPOCHUS, NMPUMCHCHHE BEIICCTB B
' 3aBHCUMOCTH OT UX CBOWCTB, BO3MOXHOCTh MPOTCKAHUS XUMHUYECKUX
MPEeBpAIlEHUI B Pa3JINYHBIX YCIOBUSIX
10 YMeHHe cOCTaBIISATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEAKIHUi, B
TOM YHCJIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB
' (Tpymm) HeOpraHU4YeCKNX BEUIECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 YMeHue BBIUUCIATH (TPOBOUTH PACUEThI):
111 OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO H MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0O XHMHYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MAaCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM I'a30oB
11.4 M0 ypaBHEHUSM XHMHYECKUX PEAKIHA M HAXOIUTh KOJIUYECTBO
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BelIeCTBA, 00bEM M MacCy peareHTOB WM IPOJIYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJAMH  HAy4yHOTO  TO3HaHus  (HaOIIOJEeHUE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU U3yYCHHUH BEIICCTB U
XAMHYECKUX SBJICHUH; YyMeHHEe CHOpMYIHpOBaTh MpodieMy U
PEUIOKUTH TTYTH €€ PeIICHUs

12.2

Oe3omacHOM pabOTBl C XMMHYSCKAMHU BEIIECTBAMH, XHUMHYCCKON
ocy10¥ 1 1a00paTopHBIM 000PYI0BAHHEM

12.3

npaBujiaMu 0€30TMaCHOTO 0OpaIeHus C BEIIECTBAMH, UCTIOIb3YEMbIMU
B TIOBCEIHEBHOM KM3HU, IPABUJIaMU MMOBEACHUS B LIESIX cOepeKeHus
30POBb M OKpPYXKaroLIEed NPHUPOJHON Cpelbl; NMOHMMAaHUE Bpena
(omacHOCTH) BO3JEMCTBUS Ha JKUBbIE OPraHU3Mbl ONPEENEHHBIX
BEILECTB, CIIOCOOOB YMEHBUICHHS U MPEAOTBpAILEHUS HX BPETHOTO
BO3EUCTBUSA

13

Hanmmune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA WU OCYIICCTBIICHHA
CICAYIOMUX XUMHUYCCKHUX DKCIICPUMCHTOB:

13.1

M3Yy4YEeHUE U OnucaHue (PU3NYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIIEHUE
¢  ¢u3MYeCKUMH M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKU NMPOTEKAHUS XUMHUECKUX peakiuit

13.2

M3yUYeHHE CITIOCOOOB pa3lIelIeHUs] CMecei

13.3

MOJIyueHUEe KHCIOpoJa W H3Y4YeHHE €ero CBOWCTB; IOJy4YeHHUE
BOJIOPOJIa U M3YyYEHHE €ro CBOMCTB; MOJy4YEHHUE YIJIEKHUCIIOro ras3a u
U3y4EHHUE €ro CBOICTB; MMOJy4eHHE aMMHUaKa U U3y4YeHUE ero CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMNPENCIEHHON MaccoBOil mosei
PacTBOPEHHOTO BEIleCTBA

13.5

IpUMEHEHUE MHIUKATOPOB (;lakmyca, METHIIOPAHkKa u
(benondranenna) A omnpeAeNeHUs XapakKTepa cpelbl B PacTBOpax
KUCJIOT U IeJoueit

13.6

UCCIICIOBAHUE M OIMCAHHWE CBOWMCTB HEOPraHMYECKHX BEIICCTB
Pa3MMYHBIX KJIACCOB; M3yYEHHE B3aUMOJACHCTBUS KHCIOT C METaJUIaMH,
OKCHIaMH  METAaJlIOB, pacTBOPUMBIMH M HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJIIMHU; TIOJY4Y€HHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTajula JPYTMM U3  pacTBopa  COJIH;
ucclieloBaHHe aM(OTEPHBIX CBOWCTB THAPOKCHIOB aTlOMUHUS U
HMHKa

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNUYCCKUX COCHHHCHHﬁ)); ((9JICKTpOJ'II/ITI/I"IeCKa$I
JUCCOIIMAIIHA «Baxneinue HEMETallIbl M HUX COCAUHCHUA»,
«Bakneline MeTaljIbl M UX COCIUHEHUS

13.8

XUMHUYCCKHEC OKCIICPUMCHTHI, HIUTIOCTPUPYIOIIUC IMPU3HAKN
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NPOTEKAaHUsI PEaKIUii MOHHOTO OOMEHa; KaYeCTBCHHBIC PEaKLUM Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPHUI-, OPOMUJI-,
womun-, cymbdar-, docdar-, kapOboHAT-, CHIMKAT-aHUOHEI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJblus, aTFOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14 Ymenue:

OPEJICTaBISATh PE3YNbTaThl AKCIEpPUMEHTa B (GOpME BHIBOJOB,
141 JI0Ka3aTeNbCTB, TI'paUKOB W TAOMUI] U BBIABIATH SMIIMPUYECKUE

3aKOHOMEPHOCTH

YCTaHaBIIMBATh CBSI3U MEXJY pealbHO HAOII0AaeMbIMU XUMUUYECKUMU
14.2

SIBJICHUSIMU M [IPOLIECCAMU, IPOUCXOASIIMMU B MaKpo- U MUKPOMHUPE,
0O0BSACHATH IPUYUHBI MHOTO00pa3Hsl BELIECTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTENIbHAS aTOMHAas Macca.
OTHOCUTENLHAS MOJICKYJIApHasd macca. MaccosBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mosb. Monsipaass mMacca. MoJspHBI 00BEM Ta3oB.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEPA,

HOMCEPOB II€PUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX JIIEMEHTOB

[Tepuonuueckoit cucremsl JI.M. Menpaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANNIMYCCKUX MW  HCMCTAIIMYCCKHUX CBOﬁCTB) U HUX COCAUHEHHUM B
COOTBETCTBHH C IIOJIOKCHUEM DJOJICMCHTOB B HepHOHquCKOﬁ CUCTEMC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HGHOHHpHaH) CBA3b.

QHCKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.




58

Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX pEHIETOK (aTOMHas, MOHHAsg, MeTauIMyecKasi),
3aBHCUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTALNIMYECKON PEIIETKHM U BHJAA

XUMHYECKOH CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwibl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCAUHEHUN: OKCHUIIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yroliue; OCHOBaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpPOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue MW XHUMUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUSI

4.3

Ou3ndeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JIUTHS,
HaTpusl, KaJlds, MarHus W KaJIbIMsI, aJTIOMHHUS, JKeJie3a. DJIEKTPOXUMHYCCKHUI

A HANPSHKEHU METAJIOB

4.4

®uU3NYECKNE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUU HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (I1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xenesza(ll, 111). TlonydeHre OKCHI0B METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHMM M amM(pOTEpHBIX THAPOKCHAOB (Ha mpuUMepe
TUAPOKCUAOB aJIOMUHUS, JKene3za, UuHKa). [lomyyeHue ocHOBaHUU U

amM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOi, KpeMHUEBOH, yrombHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAAd, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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4.11

[lomyyenne amMMHuaKa, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O0mue

CHOCOOBI TIOTYYCHHSI METAJUIOB

4.12

I'enermueckas CBI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/II\/JI

XUMHUYECKUE PEAKIUU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3INyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

H3MCHCHHIO CTCIICHEH OKMCICHNS XUMUYECKHX 3JIEMCHTOB

5.2

TemoBoil 3¢ ekt XuMuyeckoil peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHbBIE peakiMU. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccbl  OkMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEIHLHOBOCCTAHOBUTEIILHOM pcakuuun

5.4

Teopust 2EKTPONTUTHUECKON AucconMani. KaTHOHbI, aHMOHBI. DJEKTPOJIUTHI U

HEINeKTPOoJUThl. CUITbHBIE U clTa0bIe AJIEKTPOJIMTHL. CTENeHb TUCCOIAIuN

5.5

Peakiun moHHOro oOMeHa. YCJIOBHSI MPOTEKAaHUS PEaKIMd MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUSI peakuit

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemiectBa m marepuanbl B MOBCEIHEBHOW KU3HU 4esoBeka. be3omacHoe
WCITOJIb30BAHME BEIIECTB M XUMHUUYECKHX PEAKIUA B JIa0OpaTopur U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HCHHE OKpYXKalIel cpeabl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHas momyctumas kouneHtpanus BemectB (IIJK). Pomp xumuum B
PEIICHUU DKOJOTHYECKUX TpoOieM. VYCWIeHHEe NapHUKOBOTO 3¢ dekTa,

pa3pymI€Hue O30HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, aszora, ¢ochopa, yriaepoaa, KpEeMHUS M UX COCIUHEHHH B
ObITY, MEAULMHE, MPOMBIIIJIEHHOCTH U CeJIbCKOM Xo3siictBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYI'yH, IIOpAIIOMUHMM, OpoH3a) B OBITY H
INPOMBIIIJICHHOCTH MX coeanHeHuH. [IoHsATHe 0 KOppO3UM METAUIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIN Ta3, HePTh),

MPOIYKTHI UX TiepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIIICHHOCTH

6.5

HepBOHa‘-IaHBHBIe MOHATUSA 00 OpPraHNvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
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yriepoza (MeTaH, 3TaH, STUIEH, aleTUIICH, 3TaHOJI, TTIMLIEPHUH, YKCYCHAs! KUCIIOTA).
[onsiTve 0 OMOTOTUYECKU BAKHBIX BELIECTBAX: JKUPAX, OCNKaX, YIIEeBOAaX — U HX

POJI B ’)KU3HH YCJIOBCKA

7 Pacuérsr:
7.1 1o (hopMyiTaM XUMHUYECKUX COeTMHEHUN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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YYEBHO-METO/IMYECKOE OBECHEYEHME OBPA30OBATEJLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

YueOnuk. Xumus. 8 kiacc. bazossiit ypoens/ O.C.I'abpuensia u ap. 6-e¢ uza.crep.- Mocksa :
[Ipoceemenue,2024

YueOnuk. Xumus. 9 knacc. bazossiit ypoens/ O.C.I'abpuensia u ap. 8- uza.crep.- Mocksa :
[Ipocemienue,2026

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

-Meroauueckue pekoMeHJaluu Mo (OPMHUPOBAHHUIO (PYHKIMOHAIBHOH TI'PaMOTHOCTU
oOyyaromuxcss  5-9  KjJaccoB BO  BHEYPOUYHOW  JiesTenbHOCTH  hitps://edsoo.ru/wp-
content/uploads/2024/01/metod_rek_fg_9_klass 2023.pdf

- «MccnenoBarenbckue W TMPOEKTHbIE pabOThl MO XUMHUH. 5-9 Kiaccel» (aBTOpPHI
Cwmuprosa H.1O., CmuproB U.A.) (https://prosv.ru/product/issledovatel-skie-i-proektNeie-
raboti-po-himii-5-9-klassiO1/).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

- «Enunoe conmeprkanue obrmiero odpasoBanus» _https://edsoo.ru/, 8 meccenmrepe MAX —
https://max.ru/instrao

- ®UIIN. EI'D https://fipi.ru/oge

- Xumus. 8 xmacc/TormBo. 3arpsi3HEHHE BO3AyXa, CIOCOOBI €ro MpeIoTBPAIICHHS
https://static.edsoo.ru/projects/case/2024/o000/chem/1/index.html

- - Marepuanbsl npoekta «Hayka B peruonsi» https://go2phystech.ru/uchebnyeposobiya-
frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh- litseya/

- BupryaneHble nabopaTopHble M TNpakTHUYECKHEe pabOThl Ha YIIIyOJEHHOM YpPOBHE
OCHOBHOTO 00m1ero oopa3zoBanus https://content.edsoo.ru/lab/subject/4/



https://edsoo.ru/wp-content/uploads/2024/01/metod_rek_fg_9_klass_2023.pdf
https://edsoo.ru/wp-content/uploads/2024/01/metod_rek_fg_9_klass_2023.pdf
–%20https:/edsoo.ru/,
https://max.ru/instrao
https://fipi.ru/oge
https://static.edsoo.ru/projects/case/2024/ooo/chem/1/index.html
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
https://content.edsoo.ru/lab/subject/4/

