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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpEOOBAHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO (Ilpuka3 MunucrepctBa oOpa3zoBaHusi M Hayku Poccuiickoi
denepanun or 17.12.2010 N 1897 "OO6 yrBepxkaeHUU QeaepaabHOTO
rOCyJJapCTBEHHOI'O0  00pa30oBaTelIbHOIO  CTAaHJapTa  OCHOBHOIO  OOILEro
obOpaszoBaHms" ¢ W3MEHEHUSMH W JONOJHEHUsAMH), cooTBeTcTByeT DOIT OO0
(ITpuka3z MunuctepctBa npocseienust Poccuiickoir ®enepanuum ot 18.05 2023 Ne
370 «O6 yTtBepxkaeHuu QeaepanibHOl 00pa3oBaTEILHON MPOrPAMMbl OCHOBHOTO
oOuiero o0pa3oBaHusA»), a TaK ke pabodel mporpaMMe BOCIIMTAHUS.

[Iporpamma 1o XxuMuu Na€T MOPEJCTABICHUE O IIENAX, OOIIel CTpaTeruu
oOydeHHUsl, BOCIHUTAHUS U Pa3BUTHS OOYYAIOMIMXCSA CPEICTBAMHU Y4EOHOTO
peaMeTa, YCTaHABIIMBAaET  00s3aTENbHOE IPEAMETHOE coJiepKaHue,
IIPELyCMaTPUBAET PACIPEICICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pa3ienaM M TEeMaMm MPOrpaMMbl O XUMHUHU, ONPEAEIAET KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepXxKaHus, PEKOMEHTyEMYIO
NOCJIEIOBATENbHOCTh ~ M3YYEHUS XHUMHUU C YYETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro IpouLecca, BO3PACTHBIX
O0COOCHHOCTEH  00ydYaroIMXCsl, ONpEeAeNseT BO3MOXHOCTU IHpeaMmeTa AJis
peanu3anuu TpeOOBaHWUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIhHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOoBaHUI K
pe3ynbraTtaM 00y4eHHs XMMUU Ha YPOBHE IeIei U3y4eHus MpeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEJIbHOM JAESITENBHOCTH OOYYaromlerocsi MO0 OCBOEHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHME XHMHH CIIY)KUT OCHOBOM [Uisi (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyJaromerocs, €ro MpeJACTaBICHU O MAaTePUAIBHOM E€IMHCTBE MHpPA, BAKHYIO
ponb urparT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aMMOIPEBPALIECHUIX
SHEPrUM U 00 HBOJIIOLMU BEIIECTB B MPHUPOAE, O MYTAX PELICHUS TII100abHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSl YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBON M 9KOJOTUIECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUSL.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111eH U PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB WX CaMOCTOSITENbHOM Y4eOHON  AesITeNbHOCTH,



HKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHATBHOM JESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00Yy4arOIINXCS;

CrocoOCTBYEeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 9KOJIOTHYECKOE
o0Opa3zoBaHHe 00YUYAONINXCSI.

JlanHble HampaBlieHUs B OOYYEHMH XUMHHM OOECIEUYMBAIOTCS CHeUupUKON
colepxaHusi y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  IMEJaroru4ecku
aJIalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM 3Tarne eé
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30oBaHUsS OPHEHTHPOBAH Ha
OCBOCHHE OOYYArOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMUH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUN
OPraHUYECKON XMMUHU.

CtpykTypa coaepkaHusi MpOrpamMMbl N0 XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyudeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakimu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
MOCJIE0BATEILHOTO PA3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOr0 YPOBHSI:

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

— Ilepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOM CBSI3H;

— mpeicTaBlieHUd 00 AJIEKTPOJUTHYECKON JIHUCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K APYTOMY, BBITIOJHSASI PYHKIIUK OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MOTYUYCHUST U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHUYECKON COCTABISIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJlaM MO3HaHMsI B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid MUpy,
«buomnorus. 5-7 kiacce» u «dusuka. 7 Knacey.



[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHHM OCHOB
XUMHUYECKON HAayKd Kak OOJacTH COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XMMHYECKHX
3HaHUN — Ba)XKHEHIINX (hAKTOB, MOHSTHM, 3aKOHOB M TEOPETUUECKHUX MOJOKECHUM,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NpUOOIIEHNH K HAy4YHBIM METOJaM TIIO3HAHWS TPU H3YyYEHUH BEIICCTB U
XUMUYECKUAX PEaKIni, B (GOPMUPOBAHNH W PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TIPUMEHEHHWH B Y4YeOHO-IO3HABATEIILHOW M Yy4eOHO-UCCIIEI0BATEIHCKON
JESTEIbHOCTH, OCBOCHMM MpaBWJI 0€30IacHOro OOpalleHUsl C BELECTBaMHU B
IIOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUKU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXXKHOE
3Ha4YeHHE MPUOOPENTH TaKUE IIeTTH, KaK:

— (¢dopmupoBaHHEe WHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTHYEeCKOEe MPHUOOIIEHUE
o0ydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIbHONW JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHe yCIOBHM, CITIOCOOCTBYIONTUX MPHUOOPETEHUIO 00YIAOIITUMUCS
OTbITa PA3HOOOPA3HON JESITENILHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ACITEIBHOCTH;

— ¢opmupoBanue o00OmelH (YHKIIMOHATFHOM M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHUH OOBACHATH W OICHUBATH SBJICHUS
OKPYKaIOIIEeT0 MHpA, WCIIONB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC MPU HU3yYECHUU
XUMUH, TPUMEHSITh HMX IMPU PEIICHUH MpoOJeM B TMOBCETHEBHOW KU3HU U
TPYJOBOM JI€ATEILHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMAaHUCTHYECKUX  OTHOIICHHA,
MOHUMAaHUSl [EHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTHYECKU
1eecoo0pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHHMS CBOETO 3JJ0POBbS U OKPYKAIOIIEH TPUPOJHON CPEIIBL;

— pa3BUTHE MOTHBAIlMU K OOYYECHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS  OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIs U HANpPaBIEHHOCTU AajbHEHIIEro
00yueHus.



OOmiee 4YMCIIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanmsi, coctaBiseT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

Pabouast mporpamMma o XMMHM TpEAINoiaraeT UCIoIb30BaHue IUGPOBOTO
¥ aHAJIOTOBOTO 00OPY/IOBaHUS IEHTPa €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU
HarpaBlieHHocTel «Touka pocra», Tak Kak MpakTUYecKash 4acTh COJIEp KaHUs
y4eOHOTO TIpeaAMeTa yCHJIeHA MaTepHATBbHO-TEXHUYECKOW 0aza  IeHTpa
obpazoBanms «Todka pocTay.



COJEPXKXAHHMUE YYEBHOI'O ITPEIMETA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B KM3HU YEIOBEKAa. XUMUS B CHCTEME HAYK.
Tena u BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax Mo3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmysna. BaaeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAast Macca. MaccoBasi 10J11 XUMHYECKOTO JIEMEHTA B
COCIMHEHMH.

KomnuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XUMHUecKue ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUi (COSTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, NMpaBujiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ JT1abopaTOPHBIM 00OPYTOBAaHHEM, U3yUYECHUE U OTHCAHHE
bU3NYeCKUX CBOWCTB 0OO0pa3lOB HEOPTaHWMUYECKHX BEIICCTB, HAOIIOJCHUE
dbuznyeckux (IJIaBICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusl, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — 3jIeMEHT M IpOCTOE
BemecTBo. HaxoknmeHuwe kucimopoga B Tpupoie, (GU3MYECKHEe W XUMHUYCCKUC
cBoiictBa (peakiuu ropeHus). Oxcuawl. IIpumenenue xkucnopoga. CrocoOsb
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MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpyieM U KaJibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),
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UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT C METaJulaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMme «BaHeWlme Kiacchl HEOPraHWYECKHX
COECINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIE OKCHUIBI
Y TUIPOKCUIBL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumudeckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3WYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMoB MepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnogmueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosokeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [lepruoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).



Mesicnpeomemmuoie cea3u

Peanmmszannst MeXnpeaMETHBIX CBS3€M NPH HW3yYEHUM XHMHU B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATUM, TaK U MOHATHUH, SBISAIOLNIUXCS CUCTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAYYHBIA (DaKT, THIIOTE3a, TEOpus,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOJIIOJEHUE,
JKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, AJJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, TIa3, (PU3MUYECKUE BEJIMYMHBI, €IUHUILIBI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE31bI, COonHIIE.

buonorus: porocunTes, npixanue, obunocdepa.

['eorpadusi: arMocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YecKasi peakuus

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalaus, KalblUsi U HUX
COCAMHEHNM B COOTBETCTBUM C MOJIOKEHUEM JIJIEMEHTOB B Illepmoamueckon
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BeIIECTBA: BHJBI XWMHYECKOW CBA3U. THIIBI KPUCTAIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJAa XUMHYECKOHN CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAccaM HEOPraHUYECKUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeakLMid MO pa3InYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3ddeKry, To
MU3MEHEHHUIO CTETICHEH OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, TIO
YyYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XuUMHUYECKOM peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M TeTePOTEHHBIX
peakuusax. llonsarue o karanmse. IlonsaTue 0 XUMUYECKOM paBHOBeCUU. PaAKTOPBI,
BIMAIOLIME HAa CKOPOCTb XMMHWYECKOW pEAaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.



OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUU,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpPaBHEHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOI' 0 OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMM. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHW3M JIHCCOLMALMU BEIIECTB C Pa3JIMYHBIMA BUIAMHU
XUMU4ecKol cBs3u. CteneHs aucconnanuy. CYIIbHBIC U CTa0bIe SJIEKTPOJIHTHI.

Peakriuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBbIE ypaBHeHUs peakunid. CBoiicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHUECKON JUCCOLUALIUN.
KauecTBeHHBIE peakiiuy Ha MOHBL. [loHATHE O THApONM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHWYECKUX
BEUIECTB — METAUIOB U HEMETauoB (rpadura M anmasza), CJIO0XKHBIX BEIIECTB
(x10pua HaTpusl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOH peakuuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLNMALMM KHCIOT, WLIEI0YEed U  COJIeH
(BOBMOXHO  HCIIOJIb30BAaHME  BHJEO MaTEpUaloOB), IPOBEICHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLINN
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHN), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pPEaKIUMHd Ha HOHBI, peELICHUe
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHune u (u3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHE CBOWCTBA Ha [pPUMEPE  XJopa
(B3aMMOJEICTBUE C METalJlaM{, HEMETaUIaMH{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KuCI0Ta, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, IPUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIOpuabl U HUX
HaxO0KJICHUE B IIPUPOJIE.

OOwmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTeNeHU OoKucieHus. CTpoeHue W (pU3MYecKue CBOMCTBA
MIPOCTBIX BEUIECTB — KUCIOPO/Ia U Cepbl. AJIIOTPOIHBIE MOAU(DHUKAIINN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAopoJ, cTpoeHue, (pu3NYecKue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmue Kak
NpeICTaBUTENA Kiacca KHCIOT H crnenuduueckue). XUMHUYECKHE PpEeakilvy,
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JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOMY4YeHHUsSI CEpHOM KHCIOTHI
[Ipumenenue cepHor KucimoThel. ConM CEpHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha
cynedar-uoH. Haxoxzaenune ceppl M €€ COCIWHEHUH B TPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIOUIe cpenbl COCAMHEHUSMU cepbl (KHUCIOTHBIE JOMKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEJOTBPAIICHHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacCHpOCTPAHEHHE B MPHUPOJIE,
(du3nyecKue U XuUMHIecKre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
¢u3nyeckue 1 XMMHUYECKUE CBOMCTBA, NOMyuyeHue U npuMeHenue. Coiau aMMOHUS,
ux Qu3nyeckue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCIOTa, €€ TMoiydeHue, (PU3HUecKue M XUMHUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS Kiacca KHCIOT W CHEIU(UUIECKHE).
Hcnonp30BaHne HUTPATOB H COJEM aMMOHHSA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYXKAIOUIe cpebl COEAUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHHE BO3/AyXa, NOuBbl U BopoémoB). Docdop,
arsotrpornaeie Moaupukammu docdopa, (u3NUECKHUEe M XUMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NICCKHIE U XUMHUIESCKUE CBONCTBA,
nonyuyenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHHUIA.

OOmas xapakrepuctuka 31eMeHToB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pHbIE  CTENEHU  OKHUCJIECHUA.  YIVIEpOJ,  a/UIOTPONHbIE
Monu(pUKAIMK, PACIPOCTPAHEHHE B TpHUPONE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancoponus. KpyroBopot yriepoaa B mpupomae. OKCUABI yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JEMCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMUECKHE NpPOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yrinepoaa (IV), rumore3a riaoOaJbHOTO TMOTEIJICHUS KIMMAaTa, MNapHUKOBBIM
ahdexT. YronpHas KUCI0Ta U €€ COMHU, NX (PU3NIECKUe U XUMUYCCKHUE CBOWCTBA,
nojiyueHue W mnpumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI
Hcnonp3oBaHue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM
XO34MCTBE.

[lepBoHavabHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIEBOJAOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
NPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU BaYKHBIX BEIIECTBAX: )KHpax, OeJKax, yriieBojgax — U X
poiii B OKM3HM 4eJOBEeKa. MaTepualbHOE €IMHCTBO OpPraHMYECKUX H
HEOPraHUYECKUX COCANHEHUN.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOMCTBA, IOIy4YeHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoje. OOmme npeactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJIb30BAaHUE B
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OBITY, B MPOMBIIUICHHOCTU. BakHelre cTpOUTENbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, TIEMEHT, OETOH, *kene300eToH. [IpobaeMbl 6€30macHOTO MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lloB HEOPTaHWYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEAKIMi Ha XJIOPHUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TMPOTEKAHMS], OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
raJlor€eHOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3uaMu XJOpUAOB (TaJIOTEHUJOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEPHATIOB), HAOIIOCHNE Tpoliecca OOYTIIMBaHUs caxapa MO JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4EHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEPHOU KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
UMOH U HaOJIOJEHUE IMpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBamMM a3ora, Qocdopa M UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX YAOOPEHUH, MOIyICHHUE,
coOMpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (oc(aT-uOH U U3yUYE€HUE NPU3HAKOB
UX NPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIOJIb30BaHUE  BUIEOMATEPHUAJIOB), U3y4EHUE  MOJECIIEH
KPUCTAUIMUECKNX PEmETOK anmasa, rpadwura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHbl W M3YYECHHE TMPU3HAKOB UX MPOTEKAaHUs, O3HAKOMIICHHUE C
OPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaykHelme HeMeTauIbl U UX COEANHEHUS.

MeTtasiibl 4 MX COCAMHEHUA

OO01as xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
UX ToNokeHuss B llepmomgmueckor cucremMe xXuMudeckux daeMmeHtoB . WM.
MenpeneeBa u crpoeHuss atoMoB. CTpoeHue MeTauioB. MeTtaunyeckasl CBs3b U
METaJUIMYECKasi  KPUCTAUIMYECKass  pemETKa.  JIEKTPOXMMUYECKMH  psl
HaNpsOKEHUN MeTayuioB. @U3NYECKUe U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl momydeHuss MeTawioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPAIFOMUHUY,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[I{eouHble MeTAJIBL: MOJNOXKEHUE B lleproandeckoil cucreMe XUMUYECKUX
anementoB /JI. 1I. MenaeneeBa, CTpOEHHE MX aTOMOB, HaXOXJCHHE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcUiabl u
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TUJPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3nneMeHToB J[. M. MeHneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
aJIFOMUHUSI.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha MOHBI; MarHus, KajabliMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus W Kaiablusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelue
METaJIJIbl 1 KX COCIUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolleld cpejnl (MpeaenabHasl JOoIMyCcTuMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).
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Mesicnpeomemmuoie cea3u

Peanmmszannst MeXnpeaMETHBIX CBS3€M NPH HW3YyYEHUMM XHMHUM B 9 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U MOHATUHN, SBJSIOLIMXCS CUCTEMHBIMU JJI OT/EIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, TEPUOAUYHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHHUE, ITAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: MmaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI,
PaANOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, MIPOBOIHUKH,
MOJIYIIPOBOJHUKH, JTHUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAJUIMUECKas
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢otocunTes, npixanue, Omocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusi: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJIBI,
IIOJIE3HBIE NCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O
NPEIMETA «XUMMUS» (BA3OBBII YPOBEHD)

OcBocHue y‘l€6HOFO ImpcamMcTa «XUMHSI» Ha YPOBHEC OCHOBHOI'O O6HICFO
O6p2130BaHI/ISI JOJIDKHO 00ecneYnTh JOCTUKCHHUC CIICAYIOIIUX O6y‘-IaIOHII/IMI/ICSI
JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U IPECAMCETHBIX PC3YJIbTATOB.

JINMUHOCTHBIE PE3YJIBTATHBI

JIM4yHOCTHBIE PE3yJbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHMs JOCTHTAIOTCS B XO0J€¢ OOY4YCHHS XHMHH B €IUHCTBE Y4EOHOW W
BOCIUTATEIIBHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COIMOKYJIBTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, TNPUHATHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS M COLIMAIM3AIINH 00yJarOITUXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXKAlOT  TOTOBHOCTH  OOYYalOIIUXCS
PYKOBOACTBOBATbCS ~CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUMN U
paclIMpPEHUE OMBITA JCSITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHWS 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOr'0 OOIIECTBA, CIIOCOOHOCTH BIIJIETh JOCTOBEPHOM HMH(poOpMaIuen o
MEPEAOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHPOBOM M OTECUYECTBEHHOM XWMMWHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMAaxX MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHHUKATHBHONH KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM,  y4eOHOMCCIICAOBAaTEIbCKOM, TBOPUYECKOW M APYrHX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MpPU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B IIpollecCe€ OITOM YUYEOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIIOBEJCHUE UM IIOCTYIIKM CBOMX TOBApUIIEH C IIO3UILUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHA HAYKHU W COCTABIIAIOLINE
OCHOBY JIJI1 TIOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJCTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL TMPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MPUPOJHOM CPEZION, O POJIM XMMHUHU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;
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IIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA ITOJIYYEHUE HOBBIX 3HAHMM 110
XUMHH, HEOOXOTUMBIC Ui OOBSACHEHHUS HAOIIOJAaeMBIX MPOIIECCOB U SBICHHM,
MO3HABATEIILHON, WH()DOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C y4E€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpPEC K OOYyYEHHMIO M TO3HAHUWIO, JH00O03HATENbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTP K  CamMOOOpa3oOBaHWIO, MPOEKTHONM H  HCCIEeNOBATEIbCKOU
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JTaJIbHEHIIIEM;

4) popMupoOBaHHSs KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU JKW3HW, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XWU3HHU, OCO3HAHWE MOCIEICTBUUA U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHMUS),
HEOOXOJUMOCTU COOJIFOJICHUSI MpaBui OE30MAaCHOCTH NpU  OOpalllEeHuu ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY U pealbHON )KU3HHU,

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEeC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBOKECHHUE K TPYyAy M pe3yiabTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUW MO XHMHUH, OCO3HAHHBIA BBIOOP
VUHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHON MpoeCcCUOHAIBHON NEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHON Cpee;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOUIEHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro o0Opasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GuU3NYECKOMY M TICHXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
paBwJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYAIHsIX,
YIPOXKAKOIMIMX 30POBBIO U KU3HM JIFOAEH;

CHIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMMH, AJIS
pelIeHns 3a4a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOH, JJIs ITOBBILIECHUS
YPOBHSI  DKOJOTHYECKOW KYyJIbTypbl, OCO3HaHHSA TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTel HUX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
DKOJIOTUYECKOT0 MBILIJIEHUs, YMEHUS PYKOBOJICTBOBATHLCS UM B II03HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAIBHON ITPAKTHKE.

16



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHKS MUPOBO33PEHUS OOIICHAYYHBIC IOHATHS (3aKOH, TCOPHS, TPUHITHII,
runore3a, (axkt, cucTemMa, MPOIECC, DIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpPEIMETax M MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX NpeaAMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTHHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHBIC, DPETYJSATHBHBIC), KOTOphIE oOOecreunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble 1oruyeckue aeiicTBUs:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILJICHUSI TPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHYECKUX MOHSTHH (BBLIETSATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMU TOHSITHSIMH), KUCIOIH30BAThH
MOHATHUS 711 OOBSICHEHUS OTIEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XUMHUYCCKHUX BEIIECTB W XUMHUYCCKHX PEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CICACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JENYKTUBHBIC, 10 aHAJIOTHUH),
JIeNaTh BBIBOJIbI U 3aKITIOUEHUS;

YMEHHE TMPUMEHSATH B TIpoIlecce IMO3HAHUS TOHATUSA (TIPEeIMETHhIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTAa), XUMHUYecKas (opMyla U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUHN Y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATH U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3U U
MPOTUBOPEUMS B U3yUaeMbIX MTPOIECCAX U SBJICHUSIX.

ba3oBble uccienoBaTeabCcKHe 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allid W IPOBEIACHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, (OpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Padora c undgopmanueii:
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yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPIPETUPOBATH HUHOOPMAIUIO
Pa3TUYHBIX BUJIOB W (HOPM TPECTABICHHUS, MTOTyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIONyJISIpHAsl ~ JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcel WHTepHETa), KpPUTUYECKH OIEHHWBATH MPOTHUBOPEUYUBYIO U
HEJI0CTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHATHh Pa3IUYHbIE METOAbl U 3aMPOCHl MPU MOUCKE U O0TOOpE
uHOOpPMAITMU W COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7a4 ONPEICIEHHOTO THITA, TPHOOPETCHHUE OIBITA B
0o0JacTU  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEIIEHO BBIOHMPATh ONTUMAILHYIO (POpMY MpeCTaBICHUS HHGOPMAITIN U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECJIOKHBIMU CXEMaMH, JuarpamMMaMu,
npyrumu GopmMamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B TIpolecce Y4YeOHOU U
UCCJIEIOBATENLCKON JEATENHLHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIUCTBA M TPAHCIOPTA HAa COCTOSIHUE OKpPY’KaroIIeH MPUPOTIHON
Cpelbl.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0j€ jauaiora W (WId) AUCKYCCHUHU) MO
CyliecTBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATH CBOM  TPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHUS TIPEJIOKEHHOM 3a71a4H;

YMEHMSI ~ MPEACTABIATh  IOJYYEHHBIC  PE3yibTaThl  MO3HABATEIBHOMN
JEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; Je€JaTh IPE3CHTALUIO
pPEe3yIbTaTOB BBHIMIOJIHEHUS] XUMHYECKOTO JKCIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITA,
71a00paTOpHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHsSI y4e€OHOro COTPYJHHUYECTBA CO CBEPCTHHMKAaMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JIEITENBHOCTH IPU  PEUICHUU
BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHus,, OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMBID», KOOPIUHAITHS
COBMECTHBIX JICMICTBUM, OIpPEIACICHUE KPUTECPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U APyTHE).

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNISTh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpaTh Hanbonee YPPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYCOHBIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENIbHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM QITOPUTM  JEHUCTBUM IMPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
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OICHHUBATL COOTBCTCTBUC IIOJIYUCHHOI'O PC3YyJIbTaTa 3asBJICHHOM ociim, yMCHHUC
HCIIOJIBb30BATh N aHAJIM3UPOBATh KOHTCKCTEI, ITPCJIaracMbIC B YCIIOBUHA SaHaHHﬁ.

IMPEAMETHBIE PE3YJIBTATBI

OcBoeHne y4eOHOTO MpeaMeTra «XUMHUS» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl  JOHKHO  OTpakaTh  C(OPMHPOBAHHOCTH Yy  OOyYaromuxcs
CIEAYIOIINX YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX ITOHATHUH: XHMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTWOH, aHWOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCJICHHUS, XUMHUYECKasl PEeaKIlsl, XUMUYECKasl CBsI3b, TEIUIOBOHM 3¢ (deKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJMTHYECKAsT IHUCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTHMBIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIIH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMUYECKas CBA3b (KoBaJyIeHTHas, WOHHaA,
MeTajuInyecKasi), KpHCTAJUIMYECKass pemeETKa, KOppo3us METAIIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUWW, NPeNesbHO J0mycTHUMas
koHueHTpauus [1/IK Bemecrtna;

e MJUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX IIOHATHU U
IPUMEHSTH ITH MOHSITHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

e WCIONB30BAaTh XHUMHYECKYIO CHMBOJHKY JJsi COCTaBIEHHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIPENEISATH BAJICHTHOCTD U CTEIIEHb OKHUCIICHNS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, IPUHAMIECKHOCTb BELIECTB K
onpeAenéHHOMY KJIacCy COEIWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3aps] MOHA 10 XUMHUYECKOW (opMyJse, XapakTep Cpenbl B
BOJHBIX PaCTBOPAaX HEOPraHWYECKUX COCIMHEHMM, TUI KPUCTALIMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

e packpbiBaTh cMbIci [lepuomnueckoro 3akonHa JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh U XapaKTEpPHU30BaTh
tabnmuHyto (opmy lleproanmueckoil cucTeMbl XUMHYECKHX JJIEMEHTOB:
pa3nuuarh MOHATUS «IJIaBHasg moArpynmna (A-rpynma)» U «1moOodHast
noarpynna (b-rpynma)», Manele U OosblIME TMEPUOJBI, COOTHOCHUTH
0003Ha4YeHHsI, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuie, C
YUCJIOBBIMUA  XAapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX

19



3JIEMEHTOB (COCTaB M 3apsii sapa, oOOILIee YHCIO JJIEKTPOHOB U
pacmpenieieHue HWX 0 JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB JJIEMEHTOB M MX COCIUHEHHH B
npejaenax MallbIX MEepUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHYECKHE peakuu (10 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, O TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCICHUS
XUMHYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CHEUU(PUUECKHE XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKAas OIHCAHHE
IpUMepaMu MOJIEKYJISPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINN;

COCTaBJISITh YPaBHEHMSI 3JIEKTPOJIUTUYECKOM JUCCOLMAIMU  KHUCIIOT,
IIeJI0ue U COJIEH, MOJIHbIE M COKPALIEHHBIC YPAaBHEHUS pEeaKIIUi HOHHOTO
oOMeHa, ypaBHEHHsI peakUuud, MOATBEPKIAAIONINX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEX/y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pPacKpblBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI
IOCPEACTBOM COCTABJICHUS 3JICKTPOHHOT0 OajaHca 3TUX peaKlui;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHMS,
BO3MOXKHOCTH TIPOTEKAaHUSI XUMHYECKHX IMPEBPALEHUN B Ppa3TUYHBIX
YCIIOBUSIX;

BBIUUCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa MO (opMmysne COEIUHEHMUS,
MacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE, MPOBOAWTH pACUYETHl TIO
YPaBHEHHUIO XUMHUUECKON PeaKIInm;

coOiroAarh  MpaBWia  TOJB30BAHMSI ~ XUMHUYECKOW  MOCYJOM U
1a0opaTtopHbIM 00Opy/AOBaHHMEM, a TaKXke TMpaBuia oOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH 110 BBIIIOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OMNBITOB MO TOMYyYEHHUI0O U COOMpPAHHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTJIICKHUCIIOTO rasa);

OPOBOJANUTh  PEAKUUH, TOATBEPKAAOIINE  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BELIECTB: PACHO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMHUI-,
uonua-, kapbonat-, ocdar-, cunmkar-, cynbdar-, TUIPOKCHUI-HOHBI,
KaTHOHBl aMMOHUSI U MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON EATEIbHOCTH — aHAIU3
U CHHTE3, CcpaBHEHHE, OOO0OIIEeHNe, CHUCTEeMATU3alMI0, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — MJISl M3YYEHHs CBOWCTB BEIIECTB U
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XUMHUYECKUX PEaKIHMi, €CTECTBEHHO-HAyYHbIE€ METOJbl IO3HAHUS —
HaOJFOICHUE, M3MEpPEHNEe, MOJCIMPOBAHNE, JKCICPUMEHT (peaabHBbIN U
MBICIICHHBI ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauyecTBO 4acoB Hcnoans3oBanne uupoBoro u
HaumenoBanue AHAJI0r0BOI'0 000PYI0BAHUSA
Ne KO]—[TpOJ‘[ HpaKanec 3HeKTp0HHI>Ie (un(l)pom,le) py .
pa3aeiioB U TeM LEeHTPA eCTeCTBEHHO-HAYYHOW
n/n Bcero bHBIE KHe o0pa3oBaTe/IbHbIE PeCypChl .
MPOrpamMmbl M TEXHOJIOTHYECKOii
paboTeI paboTeI HanpasJjeHHocTell «Touka
pocta»
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHSATHUSA
XuMus — BaKHAst
11 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
' IIPaKTHYECKOU https://m.edsoo.ru/7f41837¢c
JIeATEIbHOCTH YeJIOBEKa
M pOBbIE TATYUKH,
eructpatop aanHeix ¢ [10
BemectBa n xuMudeckue bu6mmoreka [IOK P P . P
1.2 15 1 mudpoBoit 1abopaTopuu 1o
peakuuun https://m.edsoo.ru/7f41837¢c )
xumuu Releon Lite, HOyTOYK,
npunHTep, (cM.MP pabota Nel)
Hroro no pazgeny 20

Pasnen 2. BaxkHelilune npeacTaBuTe M HEOPraHMYeCKUX BeleCTB

)1 Bo3ayx. Kucnopon. 6 1 bu6mmoreka [IOK
' [MousTie 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o g 1 bu6mmoreka [IOK
' KHUCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
U poBbIE TATYUKH,
)3 Bopna. PactBopsl. [lonstue 5 1 1 bubnuorexa [JOK peructparop aaHHbIx ¢ [10

00 OCHOBaHUAX

https://m.edsoo.ru/7f41837¢

¢ poBoii TabopaTopuu MO
xumuu Releon Lite, HOyTOYK,
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npunTtep, (cM.MP pabora Ne
7

24

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COEeIMHEHUN

11

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Hroro no pazneny

30

Paznen 3. llepuoguyeckuii 3axon u [lepuogudeckas cucrema xumuuecknx 31emMenToB /. U. MenaeneeBa.

CTpOQHI/le aTOMOB. XMMHYeCKas cBsA3b. OKHCJINTEIHLHO-BOCCTAHOBHTEILHBIE peaKknuu

[Teprnoguueckunii 3aKOH U
Ilepuoauueckas cuctema

3.1 XUMHUYECKUX DIIEMEHTOB 7 bubmorexa LOK
) https://m.edsoo.ru/7f41837¢
. Y. Menneneena.
Crtpoenue aToma
XUMHAYECKAS CBA3D.
39 OKHCIHUTENBHO- g bubnuorexa [JOK
' BOCCTaHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
peakuu
bu6nmoreka [IOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPO'PAMME
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9 KJIACC

KoanuyecTBO 4acoB

Hcnoab3oBanne nudpoBoro u

DJIeKTPOHHBIE .
Ne HaumeHoBaHue pa3ieioB u Kontpo IpakTuuec (undposBbie) 4HAIOTOBOTO 0DOPYAOBAHM .
n/n TeM NPOorpaMMbl B o0pa3zoBaTejIbHbIE HEHTPA CCTECTBEHHO-HAYHHON 1
porp cero JILHBIE KHe P TEXHOJIOTHYeCKOo
paboTeI paboTeI pecypert HanpasjeHHocTell «Touka
pocTa»
Paznen 1. BenmecTBO U XMMHYECKHE PeaKIIUU
[ToBTOpeHue u yriryosieHue
1.1 3HaHI/II>'Ip OCHOBH}I:Xya?;[[eJIOB 5 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
U pOBbIE TATYUKH,
peructparop ga"Hsix ¢ 110
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubamnorexa [JOK mudpoBoi 1abopaTopuu 1o
' XUMUYECKUX pPEeaKIUi https://m.edsoo.ru/7f41a636 | xumuu Releon Lite, HOyTOYK,
npuntep, (cM.MP pabora Ne
5,29,34)
IUQpPOBBIE TATUYNKHY,
erucTparop Ja c 110
DNEeKTPOIUTUYECKAS peruetp f P THBIX
13 SR <y — 2 1 1 bubnmorexa [JOK uudpoBoii maboparopuu 1Mo
) g HHAtL. https://m.edsoo.ru/7f41a636 | xumun Releon Lite, HOyTOYK,
€aKlMK B pacTBOpax
peakdl p P npunTtep, (cM.MP pabora Ne §-
11)
Hroro no pazneny 17
Pazgen 2. Hemerasiibl M HX COeTUHEHUS
OO6m1ast XxapakTeprucTUKa BuG 10K IUQpPOBBIE TATUNKH,
nOIMoTEKa
2.1 XUMHYECKUX 31eMeHTOB VIIA- 4 1 perucrtparop ganubix ¢ [10

T'pYIIIIBI. I'anorensl

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

uudpoBoil mabopatopuu 1Mo
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xumuu Releon Lite, HOyTOYK,
npunTep, ( cM.MP pabota Ne
15-16)

OO01as xapakTepucTHKa

1QpoBbIe TATUUKH,
peructparop gaHssix ¢ 110

i 120
29 UMITICCKIX ATeMeHTon VIA- 6 bubnmorexa [JOK UQpoBoOH J1a opaTopI/m o
C . https://m.edsoo.ru/7f41a636 | xumuu Releon Lite, HOyTOYK,
rpynmnsl. Cepa u e€ coeAMHEeHUS nprsTep, (cMMP paora No
17)
1 (poBbIC TATYNKH,
OO0mmas XxapakTepucTHKa peructpaTtop AaHHbIX ¢ [10
)3 XUMHUYECKUX IJIEMEHTOB VA- . 1 bubnmorexa [JOK uQpoBoi 1abopaTopun 1o
' rpynsl. A30t, pochop u ux https://m.edsoo.ru/7f41a636 | xumuu Releon Lite, HOyTOYK,
COCTMHECHUS npunTep, ( cM.MP pabota Ne
18,45)
OOm1ast XxapaKTepUCTHKA
54 XUMHYECKUX AIeMEHTOB [V A- g ) bubnuorexa [JOK
' IpyIIbL. YTIEpOoa U KPEMHUN U https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
Uroro no pazneny 25
Pa3zgen 3. Merasiibl M HX COeIMHEHUSA
bubnuorexa [IOK
3.1 06 i 4
HIHE CBOHCTEA METaILIoB https://m.edsoo.ru/7f41a636
(G poBbIC TATYNKH,
1o
Baxxneiine Metamibl U X bubnmorexa [JOK peFI/ICTpa:l:Op AQHHPIX ©
3.2 16 2 nudpoBoit 1abopaTopuu 1o

COCANHCHUA

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

xumun Releon Lite, HOyTOYK,
npunTep, ( cM.MP pabota Ne
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44,46)

Uroro no pazueny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
41 BemectBa u matepuansl B 3 bu6nuoreka [JOK
' JKW3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 68 7

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

e OBSA3SATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYHEHUKA

Pymutuc I'. E. Xumus. 9 kmacc: yue6. mis o0meo0pa3oBaTeIbHbIX
OpraHM3aIlfil ¢ MPUIOKEHNEM Ha 3JeKTpoHHOM HocuTene / . E. Pymsutuc,
@. I'. ®enbaman. -M.: IIpocsemienue, 2021,- 208 c. : ui.

« METOAMYECKUWE MATEPHUAJIBI JJIAA YYUTEJIA

N'apa H.H. Xumusa. Ypoku B 9 kinacce: mocoOue i yduTenen
o0meobpazoBaTenbHBIX  yUpekaeHuid. — MockBa «lIpocBemenuey,
2019 — 96c.

I'apa H.H. Xumwus. KontponbHble U NpoBepouyHBIE pabOTHL. 8— 9
knaccsl / H.H.I'apa. — M.: JIpoda, 2019 r.

Panernkmit A.M.Xumus. Jlunaktudeckuit Mmatepuait. 8-9 kmaccel: mocobue
JUIs yuuTenel oOrieoOpa3oBarenbHbIX opranuzanuid. M.: Ilpocsemienue,
2019.- 127 c.

Paneukuit A. M. IlpoBepounsle paboTel mo xumuu B 8-11 kiaccax :
nocobue aisa yaurtens /M. Pagenkwii. - M. : [IpocBemenue, 2019.

Meronuyeckue — peKOMEHJAIMd [0  HWCIOJIb30BaHUIO UG POBOU
naboparopuu o xumuu Releon ¢ MynmsTHAaTINKAMH.

Hcnonb3oBanne mudpoBOro u aHAIOTOBOT'O 000PYI0BaHUs IIEHTPOB « Touka
pocTa» Ha ypoKaxX U BO BHEYPOUHOU JEATEIBHOCTH TI0 IPEAMETaM €CTECTBEHHO-
Hay4yHOro nukia. YaebHoe nmocooue. Coct. TonmaueBa B.M. u ap.Kypck, KUPO,
2022- 174 c.

Xumust B Tabnmumax u cxemax.M3manne 2-¢.CI16.:000 «Bukropwust mirocy,
2013.-96 c.

I"apa H.H., T'abpycea H.1. Xumus. 3aiayHuK ¢ «IIOMOUTHUKOM». 8-9
kiaccel -M.: [Ipocsemenue, 2009r.

Kysbmenko, U. E. Tectsl mo xumuu. 8-11 kiaccsl : yueOHoe mocodbue
/ H. E. Ky3pmenko, B. Epémumn. - M. : Dx3amen, 2006.
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Penmeturop mno xumum/ mox pen. A.C.Eropoma.- PoctoB-nHa-/loHy:
®enunkc.2010.-762 c.

Tabnuipl moctossHHOro 3KcnoHupoBanus «llepuoaunueckas cucrema
xumudeckux snemeHtoB J[.M.MenneneeBay, «Tabnuma pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM M COJNEN», «IDIEKTPOXUMHUUYECKUN PsIi HANPSKEHUN
MeTaoB», «KadecTBeHHBIE peakuuM Ha KATHOHBI W aHHWOHBDY,
«Knaccuukanus BemecTs.

Komriekt noptpeToB aJig KaOMHETa XUMUU -1 3K3.

Kommekr yueOHBIX Tabmmi 1o xwumuu. Pazmen «Heoprannueckas
xumus» .Cepust «CoBpeMEHHbIE HarIsIAHbIE TocoOus», 2003 T.

Kommiekr y4eOHbIx Tabmui mo Owuonoruu. Pazmen «OOmas
xumus» .Cepust «CoBpeMeHHbIE HarsIAHbIE TocoOus», 2003 T.

« IU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET

Enunas xonnekius nudpoBbiXx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

OTkpbITHIN KOUTeK: Xumus http://college.ru/himiya/

[TopTan ¢pyHIaMEHTATLHOTO XUMHYECKOT0 00pa3zoBanus Poccun
http://www.chemnet.ru/

Poccuiickuii o61eo0pa3oBaTebHbIN opTai http://experiment.edu.ru/

Bupryanbnas Xumuueckas [lkoina http://him-school.ru

Enunoe cogepxanne obmiero oopazosanus https://m.edsoo.ru/7f413368
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