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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaraM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIEMIMH IMPEToIaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xumMuu 1a€T TpPEACTaBICHHE O IENsAX, OOmed crparernd oOydeHus,
BOCIIMTAHUS W Pa3BUTHs OOYyJalOIUXCS CpPEACTBaMHU Y4EOHOTO IpEeaMeTa, YCTaHABJIMBAET
o0s3aTenbHOE NPEIMETHOE COJepkKaHue, MPeIyCMaTPpUBAET paclpeesieHue ero mo kKjiaccam U
CTPYKTYpUpPOBAHHUE 10 pa3jesiaM U TeMaM MporpaMMbl 10 XMMUH, ONPeIesieT KOJIUYECTBEHHbIE
U KAuyeCTBEHHbBIE XapaKTEpPUCTUKHU COJEP)KAHUS, PEKOMEHAYEMYI0 IOCJIE0BATEIbHOCTh
M3YYEHUS XUMHUU C YYETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuXcsi, ONpeaeseT BO3MOKHOCTH IIpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsS] OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHHusl, a TakKe TpeOOBaHUI K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IieJied M3y4eHHs] NpeaMeTa W OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIbHOM
NEeSITENHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHHUE XUMHH CIIY>)KUT OCHOBOH 1 (POpMHUPOBAHHSI MUPOBO33pEHUS 00YUaIOIIerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIBHOM €MHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 BOJIIOLMH BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allud BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 0011eH 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  Y4eOHOM  JEATEIbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOMW JKM3HM, TaKk U B
poheccuOHATBbHON e TEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHH OOECHEeuMBAIOTCS Crenu(pUKOl coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUH XUMUH, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MIOHATUN OPraHUYeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ usydeHuro. CoaepaHUE CKJIAAbIBAETCS U3 CHCTEMBI MOHATUH O XUMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MpEICTaBICHUH 00 AIIEKTPOIUTHIECCKON TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCSI HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBIMIONTHAS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYEHUsI U3yJaeMbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW M3 paHee M3YUYEHHBIX Y4eOHBIX MPEeIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey».

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XMMUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITeIbHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNII MHMPOBO33PEHUECKOTO XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HayYHbIM METO/IaM TO3HAHU NPU N3YUYEHHH BELIECTB U XUMUYECKUX PEAKIIUH, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
[I03HABATENbHON U y4eOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHUHU MPaBUil O€301acHOr0
oOpaleHus ¢ BeECTBAMU B IOBCEIHEBHOM KHU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XXHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PEIICHUH, CHOCOOHOW ananTupoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTHdecKkoe mpuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JIEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HAaHUf,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIErO0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPU H3YYEHUM XMMHH, MPUMEHATh MX IpH pEUIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATEILHOCTH,

— (hopmupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKHX OTHOIICHUH, TOHUMaHHS [IEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTUYECKU 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbSI M OKPYXKAIOLIEH MPUPOIHOMN
Cpenpl;



—pa3BUTHE MOTUBALIMYU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILCUEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4MCIIO 4acoB, OTBEAEHHBIX Ui U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, cocraBiseT 134 gacoB: B 8 kinacce — 68 wacos (2 yaca B Heenmo), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperarHoe coctosiHne BemiecTtB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pasiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XHUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cOXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKoH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTENbHASI MOJICKYIISIpHAs
Macca. MaccoBas J0JISI XMMHYECKOT'0 DJIEMEHTA B COCIUHCHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMoCBsI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kitaccupukamuss XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYOH, MpaBmiaMu palbOThl B JIAOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAcHUE (PU3NUYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKHX (TOPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUsS XWMHUYECKHX peaknuii (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3aUMOJICHCTBHE >xene3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszeneHuss CMecei: ¢ TOMOINBI0 MarHuTa, (QWIBTPOBAHHUE, BBIIAPUBAHUE, TUCTUIUIALIMS,
xpoMarorpadusi, TPOBEJACHHE OYMCTKH TIOBAPEHHOW COJIM, HAOJIOJCHHE M OIMCaHUe
pe3yJAbTaTOB MPOBEIACHUS OMNbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3/IaHHE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baxueiinue npeacTaBuTe, Il HEOPraHUYEeCKUX BellecTB

Bo3gyx — cmech razos. CocrtaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxosxxnenue kuciopoja B npupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (peaKIMu TOPEHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHS KHUCIOpoAa B JabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoIupUKaius
KHCIJIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHYECKHE YpaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue Bogopoja B IMPUPOJE,
(busznuecKrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeIIECTBa B
pactBope. XumMudeckue cBorcTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJIbI B IpHpoJe. 3arps3HEeHUE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBA OKcHI0B. [lomyueHue okcuaoB.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaot. @u3nyeckiue U XUMUYECKHE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMUYECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNEe COJIep)KaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OINUCaHUE HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3y4eHHuEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, HccleqoBaHUE OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOTO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIENOBaHHE OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (II) ¢ pacTtBopom cepHOM KHUCIOTBHI, KHUCIOT C METajllaMHu,
peakuuii HeWTpanu3aluM, I[OJYyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMWIl, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyveckasi cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIHUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XuMuueckux a3nemeHtos [ .
MenpeneeBa. KopoTkonepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sdAnep. Mzorombl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKA XHMHUYECKOTO DJJIEMEHTA IO €ro IOJOXKEHUIO B
ITepnoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKUX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npaktuku. 1. . MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCIICHUS U BOCCTAHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuit sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAcTBOpAaMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUi (TOpEHUE, PEAKIIUK PA3NIOKECHHS, COSTUHEHUS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH MPH M3yYEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIUI, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsi, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOWCTB XUMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEI[ECTBA OT THMA KPHUCTANIMYECKOW PEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XUMHUYECKUX pPEeakIuil M0 pa3lIuYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOoMYy 3(ddekTy, mo H3MEHEHHIO CTeneHel
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTne o ckopoctu xuMudeckoi peakiuu. [loHarue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [loHarue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHOU peakuuu. CocCTaBiI€HHE YPABHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHUEM METO/a HIIEKTPOHHOTO OaliaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeXaHHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3M.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHoro ooMeHa. YciaoBHUs NMPOTEKaHUs PEaKlMil HOHHOrO oOMeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
MIpeCTaBICHU 00 3JIEKTpOoIUTUYECKON aucconuanuy. KadecTBeHHblE peakMUd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX pPEIIETOK HEOPraHWYECKUX BEIIECTB —
METa/JIOB M HEeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpHAAa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUuu OT BO3JAEHCTBUSI pa3IUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEHIECTB, MpOIlecca TUCCOLUALUU
KHUCJIOT, IIeno4Yell MU cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3lokKeHHs, COeAUHEHHS),
pacro3HaBaHMe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KauyeCTBEHHBIX PpeaKlUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  XsopoBojopord. ConsiHas — KHCIOTa, XUMHUYECKHE CBOICTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXJEHUE B IPUPOJIE.

OO6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYECKHe CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HUKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE U XMMUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuyeckue). XHUMUYECKHE PEaKIUy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COEAMHEHHMH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHUE OKPYXAloUlel cpelsbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 53J1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHUCIeHHA. A30T, pacupoCTpaHEHHWE B MpUpoie, (HU3UYECKUue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMHUYECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OIIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSTUHEHHSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnoTponHble MoAUDUKAUN
dochopa, dpuznyeckne u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Vcnomp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3jeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHBIE MOJU(HUKALINN, PACTIPOCTPAaHEHHE B
npupoje, pu3nuecKue U XuMU4eckrue cBoicTBa. Ayncopouuns. KpyroBopoT yriepoaa B mpupo/ie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUYeCKre NMpoOsieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
THIOTe3a TII00ATBHOTO TOTEIJICHUS KIMMaTta, MapHUKOBBI A QeKT. YToJabHas KHCIOTa U e
cony, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAWHEHHSIX Yriepoja
(MeraH, °TaH, OSTWUJIEH, alleTWIEH, STaHOJ, IJMIEPUH, YKCycHass Kuciota). IlpuponHsie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE E€IMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemHus (IV) nu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii Ikcnepumenm:

n3y4yeHue oOpas3lOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHUE MPU3HAKOB MX MPOTEKAHMS, OIbBITHI,
oTpaxaromue (U3NYECKue M XMMHUYECKHE CBOICTBA rajlOreHOB M MX COEAMHEHMH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Tpoliecca OOYrNMMBaHUA  caxapa TOJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, U3y4YEHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CepHOMU
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(ar-uoH U HaONIOIeHuE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YA0OpEHUIA,
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U (QochaT-uOH U H3Y4YEHUE TPU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbl0 (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KPUCTALIMUECKUX PEETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIIECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydyeHue, COOMpaHue, pacro3HaBaHue
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakUuil Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAJUIbl U UX COCANHEHHS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreMe xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTainueckas CBsA3b M METAJUTMYECKash KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN psAll HaNpsHKEeHUH MeTauioB. DU3MYECKHEe W XUMUYECKHE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
WX MPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nuecKkue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpus U Kanus. [[pumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaxOXKJICHHE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl W Kajublus. BaxHelmue coequHeHUs
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHM: mosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJIeHue B mpupoje. dusnyueckue n XUMUUECKHE CBOMCTBA
ATIOMUHMSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux isnemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuapl, runpokcuapl U conu xkene3a (II) m xemesa (III), mx cocraB, cBoiicTBa U
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C o0O0pa3laMy METaUIOB M CIUIaBOB, HUX (U3UYECKUMH CBOWCTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, aIFOMUHUS, [IUHKa, kene3a (II) u sxenesa
(II1), memu (I1), HaOmroIeHHE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
Kalmusi U Kaublus (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCEIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHHS U THJIPOKCUA LIMHKA, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuansl B MOBCETHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMoIb Npu XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKOoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJLIOB, MMOJTMMEPHBIC MaTepUabl).

Mesicnpedmemmnwie ceasu

Peanuzarus MexnpeaAMETHBIX CBA3EH NMPHU M3y4YEHUH XMMUU B 9 Kilacce OCYyLIECTBISAETCS
4yepe3 UCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUN, TakK U TOHSTHH,
SIBJISTFOLLIMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKJIUJ, H30TOIIBI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, PpPacTBOPHUMOCTb, KpUCTAJUIMYECKass pEHIETKa, CIUIaBbl, (U3MYECKHE BEITUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorusi: ¢otocunTtes, apixanue, O6uocdepa, 3KOCHCTEMa, MHHEpAJIbHBIEC YIOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TMOPOJBI, TMOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHs
JOCTUTAIOTCS B X0JIe OOYYCHHUsSI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCITEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUUCKHUMHU  COLIMOKYIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMA U HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHHS, CAMOPA3BUTHS M COIMATTU3AINN O0yIaFOIIIXCSI.

JIM4HOCTHBIE PE3YNBTAThl OTPAXKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PACIIMPEHUE OMBITA JCATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HacJeAWi0, TMOHWMAHUS 3HAYCHUS XUMHUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh IOCTOBEPHOU MH(OpMaIMel 0 MepeaoBhIX JOCTHKECHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEJCTABICHUS O COLUMAIBHBIX HOPMAax W MpaBWiIaX MEXKJIMYHOCTHBIX OTHOIIEHUN B
KOJIJICKTHBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B 0OIIIeCTBEHHO MTOJIC3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M APYTMX BHUIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIILHOCTHU MPH BHITIOJIHEHUH YYCOHBIX, TT0O3HABATEIBHBIX 3a7ad4,
BBITIOJTHEHUH XWMHYECKHX OKCIICPUMEHTOB, CO3/IaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOITIOHUMAHHUIO ¥ B3aWMMOIIOMOIIIM B TPOIIECCEe ITON yuyeOHOUM AESITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEICHUE U MOCTYINKHM CBOUX TOBApPHUIIECH C TMO3WIIMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBHUM MOCTYIKOB;

3)IeHHOCTH HAYYHOTI'O MO3HAHMS

MHUPOBO33PEHUYECKHE  MPEJACTABJICHUS O  BEHIECTBE M  XMMHYECKOM  pEaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABIISIOLIME OCHOBY A
MOHUMAHMS  CYIIHOCTH HAyYHOW KapTHMHBI MHpa, TMpeJACTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPEIOi, O poJIH
XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[03HABATEJIbHbIE MOTHBBI, HAIlpPaBJICHHbIE HA IOJYyYEHUE HOBBIX 3HAHUW IO XHUMUH,
HEOOXOaUMBIC JUIsI OOBSICHEHHS HAOIIOJAEMbIX IIPOIIECCOB U SBJICHUH, IMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpPaTypOl, JOCTYIMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYyYeHHWI0 M TMO3HAHUIO, JIOO0O03HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPhI 310POBbA:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HHM, OCO3HAHHME TOCIEACTBHA M HEMPHITHE BPETHBIX
MpUBBIUEK (YHOTPEONECHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHuA:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yiabTaTaM TpPYIOBOM JESATENHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmenrHoi nmpogecCHOHaIbHON AEATENHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6)3K0/10rH4€ecKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBIJI OE30MaCHOTO MOBEICHUS TIPH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPEOH, ISl TOBBIIECHUS] YPOBHS SKOJIOTUYECK O
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHUus
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeramnpeaMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUMOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 ATHX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOM KapTUHE MHpa, U yHUBEpCalbHble ydeOHbIE NEHCTBHUS (I03HABATEJIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY ITUIAHUPOBAHUIO M OCYIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAENSATH WX XapaKTepHbIE MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHATUSMU), UCIIONIB30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXIy 0OBEKTaMU U3Y4EHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, NeyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPUMEHSITHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTallpeIMEeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMMBOJ 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU peHIeHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HWCIOJb30BaTh MOCTABJICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadeCTBE OCHOBBI U1 (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MpPOIecca, CAMOCTOSTENFHO MPOTHO3UPOBATH €TO
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO PA3INIHBIX BUJOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PAa3JIMYHbIE METO/IBI M 3aIIPOCHI IPU MOUCKE B 0TOOpe MHPOPMAIINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B OOJACTH WCIOJIB30BaHUS HH()OPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME HCMOJIb30BaTh M aHAJM3WPOBAaTh B Mpolecce y4eOHOM M HCCIeI0BaTENbCKOM
JeSITeNbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO XO3HUCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 3aJlaBaTh BOMPOCH (B XOoJe auayiora W (WJIHM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb IPE3CHTAlMI0 PE3YJAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOrO OTBITA, JIAOOPATOPHON pabOThI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI YUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkaeHHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

Pery1siTuBHbIe YHHBepcalbHble Y4eOHbIe JelicTBUA:

YMEHHUE CAMOCTOSITENIEHO ONPEAENATh eI IeSITEeNbHOCTH, IUIaHUPOBaTh, OCYLECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHbIX M [O3HaBaTeIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATh MPEAJOKEHHBIM aJrOpUTM JeHCTBUH Mpu
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3aJaHHM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBUH, cnenuduyeckue s
IpeaMeTHON o0macTh «XUMUS», BHIBI JCATEIFHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy obyuenus B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKHUX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAS U
HEOJHOPOHAs), BAJICHTHOCTh, OTHOCHTENIbHAs aTOMHAas M MOJICKYJsIpHAs Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETIEHh OKUCIICHHS, XUMUUYECKAas peaKIlus, Kiaccuduxaus
peaKkIHii: peakiuy COSANHEHNs, PEAKIINHN PA3JIOKEHUS, PEAKIIUN 3aMEIIECHUsI, PEaKIIHI
0o0MeHa, IK30- U IHJAOTEPMHUYECKUE PEAKIINH, TEIIIOBON 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi J0JIs BelecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIHI) B paCTBOPE;
WJUTFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W TPUMEHSATH OTH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;

WCTIONb30BaTh XUMUYECKYIO CHUMBOJIMKY [UISI COCTaBJICHHS (OPMYNI BEIIECTB |
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIPENIesATh BaJCHTHOCTh ATOMOB D3JIEMEHTOB B OWHApPHBIX COCAMHCHHSX, CTEIEHB
OKHCJICHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUAX, NPUHAIICKHOCTh BEIIECTB K
omnpenenEéHHOMY KJIacCy COCIUHEHHWH 1o QopMylaM, BHJ XHMHYECKOW CBS3H
(koBaJIeHTHAsI ¥ HOHHAs) B HEOPTaHUYECKUX COCTMHCHUSX;

packpbiBath cmbica Ilepuonnueckoro 3akona [I. M. MenpaeneeBa: A1eMOHCTpUPOBATh
MMOHUMAaHHE TICPUOJUYCCKON 3aBUCUMOCTH CBOWCTB XHMHUUYECKHX JJIEMEHTOB OT HUX
nojoxxenus B Ilepuoamdeckoil cUCTeME, 3aKOHOB COXpaHEHHUsS MAacChl BEIIECTB,
MMOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaApoO;
ONHUCBHIBATh W XapakTepu3oBaTh TabmmuHyro Qopmy Ilepronnueckold cHCTEMbI
XMUMHUYECKUX DJIEMEHTOB: Pa3InyarTh IMOHATUS «IJIaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynmna (b-rpymma)», manble U GoJNbIIME TEPUOABI, COOTHOCUTH
0003HaYCHHs, KOTOpbIe UMEITC B Tabnuie «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB J[. Y. MeHeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, OOINee 4YHUCIO JJICKTPOHOB U
pacrnpeeneHre ux Mo 3JIeKTPOHHBIM CIIOSIM);

KIIaCCU(PUITMPOBATH XUMHUECKHUE SJIEMEHThI, HEOPraHUYEeCKHUE BEIIeCTBA, XUMUUYECKUE
peakuuu (10 4YMCIy UM COCTAaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PAa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3IMYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (popMylie COSMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;



IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON AESITEIbHOCTH — AaHAIU3 M CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAINIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJAEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIIEHHBIH);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XUMHUYECKOH TOCYyIod ©  J1abOpaTOpHBIM
0o0OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEIICCTB (BOJOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIENIOYEH U
KHCJIOT C IOMOIIbIO MHIMKATOPOB (JIAKMYC, PeHOIPTaNIenH, METUJIOPAHXK U IPyTHe).

K xoniy obydenus B 9 kijiacce mpeaMETHBIE PE3y/bTaThl Ha 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMYECKas peaklus, XuMUdecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIUS, pEeaKkIuu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMble pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUsA, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeTaJuIM4yeckas), KpUCTAIJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAesabHO J0MyCcTHMAas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJsi COCTaBlieHUs (OpMya BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU 1Mo dopmynaMm, BUJI XUMHUYECKON CBs3M (KOBaJEHTHAs, WOHHAs,
MeTaJlIn4yeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbici [leproauueckoro 3akoHa [[. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» u «mnobouyHas mnoxarpynna (b-rpymma)», manele W OosiblIMe MEPUOJIBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HUMEIOTCd B IEpPHOAMYECKOW Tabiume, ¢
YHMCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHpPEIeTICHHE UX IO HJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IIpEJesIax MaJbIX MEPUOJOB U TJaBHBIX MOAIPYNII C YYETOM CTPOEHUS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (IO YMCIYy U COCTABY Y4YacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEILUIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOLIME M cHeuu(pUYECKUe XUMHUYECKHUE CBOWCTBA
IMPOCTBIX U CJIOKHBIX BCIICCTB, NOATBECPKAAAd ONMCAHHUEC NPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHU! COOTBETCTBYIOINX XUMUYECKUX PEAKLUI;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTh CYHIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKIII/II\/JI MoCpcaACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJISIDHYIO MAaCChl BE€IICCTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 10 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
0o0OpyIOBaHMEM, a TaK)Ke IMpaBHUja OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUYeCTBEHHBIN COCTaB Pa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpPUA-, Opomua-, HoAuA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaONIoJeHHe, U3MEpPEeHHe, MOJIEIHpPOBaHHeE,
9KCIIEPUMEHT (peabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (pPOBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paszgea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATHSA
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPaKTHYECKOH JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilmue npeacTaBuTe/ i HEOPraHN4eCcKNX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJISX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3.11lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnuyeckux 3j1eMeHToB /. U. MengeneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubnnoreka [IOK
3.1 XHMHYECKHX deMenToB JI. 1. 7 https://m.edS(])_E).I’u/7f41837C
Memnnene-eBa. CTpoeHue
aToMa
XuMudeckasi CBSI3b.
3.2 OKI/ICJ‘II/Ie"l(“:CJ'?I)H(z)- ’ 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro mo pazgeny 15 Bubmrorexa IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkUuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PaCTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2.HeMeTa/sIbl M BX cOeANHEHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. "amoreHst https://m.edsoo.ru/7f41a636
e | e :
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| oneweron vAvspymn, Asor, doctopunx | 7 ;| BuGmorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
Ve Obmas xape;szszcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

31 06 . 4 bubmmoreka [{OK
' HIHE CBOHCTBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4.Xumus n okpyskaouias cpeaa
41 B 3 bu6moreka [IOK
. CIICCTBA U MaTCpHAJIbI B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
e3cpBHoe BpeMi https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
» Xumus, 8 xinacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMoOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnienney
METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
e [abpuensH O.C., CnagkoB C.A. Xumus. [IpumepHnsie padoune nmporpammel. [Ipeamernas
nunus yaeonukoB O.C. INabpuensna, U.I'. Octpoymona, C.A. CrnankoBa, 8-9 kinacchl.
VYyebHnoe nmocobue 11t o0eoOpazoBarenbHbIX opranusanuii.: M. «IIpocsemienuey,

2023r.

e VYpoxku xumuu B 8 kinacce. Meroauaeckoe nocooue. Jluaust YMK, cepust.  Xumusl.

Ia6puensn O. C., Octpoymos U. I'., Cagxos C. (8-9).: M. « Ilpocsemierney, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

https://m.edsoo.ru


https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/
https://prosv.ru/catalog/himiya-gabrielyan-o-s-ostroumov-i-g-sladkov-s-8-9/

