MHHHUCTEPCTBO MPOCBEIIEHAS POCCUICKOM ®EJEPAIIIN
MunucTepcTBO 00pazoBanus U HAyKu CamMapckoi o0JacTu
I'KOY " llenTp oopa3oBanuss Camapckoii odjactu”

«PACCMOTPEHO» «COTI'JTACOBAHO» «YTBEPXJIAIO»

Ha 3aCeJaHUH METOAUYECKOIrO 3am. aupekropa no YMP Jupexrop
00BbETMHEHUS YUUTEIICH I'KOY «lenTp ob6pazoBaHus I'KOY «lenTtp o6pa3zoBanms
«Ecmecmeo3nanue» Camapckoii obmactu» Camapckoii obmactu»

M.A. Kapnosa/ B.E. Makpumos/ W1.B. IllenenoBal
[Tpotokom Ne 1
«28»mapra 2023 «30aBrycra 2023. «30aBrycra 2023.

C=RU, O=lKQY «lleHTp
obpasoBaHuss Camapckon
obnactu», CN=LLlenenosa
n.B., E=so_itu@samara.edu.ru

‘l ‘\ 00caea071f9d69e24d

2023.09.04 15:23:05+04'00'

PABOYAS [IPOTPAMMA
(ID 508806)

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

U1t o0ydarommxcs 8 KiaccoB

Camapa, 2023



INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMM K pe3yjabTaTaM OCBOSHHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00TIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPENOAaBaHUs YICOHOTO MpeaMeTa «X MU
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo XuMuU Oa€T TPEACTABICHHE O IEJAX, OOIIeHd CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
MPEIMETA, YCTaHaBJIMBAECT 00s13aTeNbHOE MPEIMETHOE coAEpKaHue,
MpelyCMaTPUBAET PACHpECICHUE €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
paszgenaM M TeMaM MpOorpaMMbl MO XHWMHH, ONPEAECTSAECT KOJIMYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTUKU CoAEepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHMUU C YU4E€TOM  MEXMOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON IEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOT0 CO/IepKaHMs.

3HaHWE XHUMHHU CIY>KUT OCHOBOW i1 (DOPMHUpPOBAHHMS MHMPOBO33PEHUS
oOydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GOopMUPYEMBIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPIUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI0O0ATbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHNS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMupoBaHUsI KYJIbTYPhI JMYHOCTH, €€ 00111el U QYHKIIMOHATLHON IPaMOTHOCTH,

BHOCUT BKJIaJ, B ()OPMHUPOBAHHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHON €SI TEIIBHOCTH,;

3HAKOMHUT CO CHenu(pUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
LIEJIOCTHOTO B3IJIsi/1a HA €IMHCTBO MPUPOIbI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYJArOITIXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHUU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k e€ m3ydeHuto. CoaepkaHue CKIaIAbIBAETCS U3 CHUCTEMBI
MMOHATHIA O XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHI O XUMHUYECKOM
peakimu. OO0e OSTU CHUCTEMBl CTPYKTYpPHO OpraHHW30BaHbl [0 MPHUHIUITY
MIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuomnueckoro 3akona . 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMA U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKOM IUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOIIECH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHHUEM
3HaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB. «OKPYKAIOMUN MUP»,
«buosnorus. 5—7ximacce» u «dusuka. 7 Kjiace».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUINX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHUI,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAaHUS TPH H3YyYEHUU BEMIECTB U



XUMHYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTHHU MO3HABATEIILHBIX YMEHHUHA U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHHM NpPaBHJ 0O€30MacHOro OOpalleHHs C BEUIECTBAaMHU B
MIOBCETHEBHOM JKHU3HH.

[Tpu w3yuyeHUn XMMHHM HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GOpMHUPOBaHHE WHTEUIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU,

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMWH;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTCHIIMN), MMEIONIMX YHUBEPCAJIbHOC 3HAUCHHE IS
Pa3IUYHBIX BUOB JIEATEIHHOCTH,

— ((dopmupoBanue oOmeld (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YyMEHHA OOBSICHATH U OLIEHWBATH SIBICHUSA
OKPY)KAIOIIET0 MHpA, WCIOJBb3Yys 3HAHWS U OMbIT, MOJTYYCHHBIE TPU H3YYCHHUU
XUMHH, TPUMEHITh WX MPU PEUICHHUH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y OOy4arolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXPAaHEHHUS CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MUIS M HANPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisier 1364acoB: B 8 kiacce — 68uacos (2
Jyaca B HEJCIIO).



COJEPXAHUME OBYUYEHUA

8 KJIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKA. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOmax MO3HAHMA B XMUMHH. UMCTBIC BEIIeCTBA U CMECH.
Crioco0nI pa3aeneHus: cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE dJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U C0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSHCTBAa cocTaBa BemiecTB. (OTHocUTENIbHAs aTOMHas Macca.
OTHOcuTENbHAs MOJICKYJIsIpHAsi Macca. MaccoBasi J0Jisi XUMHUECKOTO 3JIEMEHTA B
COCJIMHCHUU.

KommuectBo Bemectsa. Mo, MossipHas macca. B3anmocBsa3p KoymuecTsa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCINHCHHMH.

DuU3NYECKNEe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccupuxarms
XUMHYECKHUX PeaKIuid (COSTUHEHUS, pa3IoKEHUs, 3aMEIICHUs, OOMEHa).

Xumuyeckuui IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJIOH, MpaBmwiIaMu paboThl B JIaOOpaTOpUu U
npuéMaMu oOpalleHus ¢ JJabopaTOpHBIM 000PYIOBAaHUEM, U3YYCHUE U OIHMCAHUE
bU3MYeCKuX CBOWCTB 0O0pasllOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJIECHUE
¢usnyeckux (TUIaBJICHWE BOCKA, TasHUE JIbJla, PAacTUPAHHWE caxapa B CTYIIKE,
KHAIIEHWE W KOHJCHCAIMSA BOJBI) M XUMHYECKHX (FOpPEHHE CBEYH, MPOKAIMBAHHE
MEHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KMCIIOTOM) SIBIICHUH, HAOJIIOIeHUE U
ONMCAaHWE TPHU3HAKOB MPOTEKAHWsS XUMHUYSCKHX peakiuii (pa3jokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
mean (II) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kele3a ¢ pactBopoM com mean (I1),
H3y4eHHE CIOCOOOB pa3jeieHUsI CMECed: ¢ TMOMOIIbI0 MarHurta, (GUILTPOBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OUYNCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(mapocTepIKHEBBIX ).

Baxueiiiye npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3zmyxa. Kuciopoa — ajnemMeHT u mpocToe
BemecTBO. HaxokneHwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBoiictBa (peakumu ropenus). Oxcupapl. [lpumenenwme xuciopoga. CrocoObI



MOJIYYeHHUST KHUCIIopoJa B JjabopaTopuud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — autoTporHas MoAuGUKaIs KUCIopoa.

TemnoBoit 3p(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bogopon — snemMenT m mpocroe BemiecTBO. Haxoxknaenuwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. Kucmotsl u conu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI
HaceimieHnbsle 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOpHMMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSL.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennii. Oxcunnsl. Knaccuduxarus
OKCHJIOB.  cojieoOpasyronie  (OCHOBHBIC, KHCIIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oOxkcugoB. Dusnmdeckne ©W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME W XMMUYECKHE CBOMCTBA
ocHoBaHMM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenknarypa coneil. @u3znyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tomydenue coieil.

['eHeTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOJA B BO3AyXE, MOIYUYEHHUE,
coObupanue, pacrmo3HaBaHWE U W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNe
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
npekpaieHusi ropenus (mokapa), O3HAKOMJIGHHE C o0OpaslaMd OKCHJIOB H
ONMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB Bojopoaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcumoMm mean (I1)
(BO3MOXHO HCTOJIB30BAaHUE BHICOMATEPUAIIOB), HAOIOICHNE O0Opa3IOB BEHICCTB
KoJu4yecTBOM 1 Mousb, HCClieJOBaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMHU
(Hatpuem w® KambpoueM) (BO3MOXKHO  HWCIIOJIB30BaHHE BHJICOMATEPHAJIOB),



UCCJIEIOBaHNE OO0pa3lOB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX  KJIACCOB,
HaOJIIOICHNE M3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
u3ydeHne B3amMmojelictBus okcuma meau (lI) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMH, pPeakUuil HEUTpalM3aluM, IOJYyYeHUE HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaXHeWlue KIacChl HEOPraHUYECKUX
COCIUHEHUI.

[Hepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHToB JI. . MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBSA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
Ipynmnax CXOJHBIX 3JIeMEHTOB (IIEJIOYHBIC W IIEJOYHO3EMEIbHBIC METaJLIbI,
raJOreHbl, MHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOPbIe 00pa3yOT aM(pOTEPHBIC OKCH/IbI
Y TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (GopMbl
[Ieprnonnueckoit cucrembl xumuueckux anneMeHToB [[. 1. Menneneesa. Ilepnoast
u rpynmbl. Ou3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000M0YeK aroMoB TMepBeIXx 20 XUMHYECKHX D3JIEMEHTOB
[Tepuonnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoaunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBasieHTHas (mojisipHass W HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUYECKUX AJIEMEHTOB. IOHHAS CBSA3b.

Crenenb  okucneHus. OKUCIUTEIHbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHUs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA LIMHKA C pPAacTBOPAMM KHUCIOT W WIEIOYEH, MPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiuy pa3ioKeHUs, COSUHCHUS).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUM B 8 Kiacce
OCYIIECTBISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTECTBEHHO-HAYYHBIX
TIOHSITHH, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO--HAYyYHbIE TIOHSTHS. HAy4HBIN (aKT, TUIIOTE3a, TCOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccuukanus, TMepUuoAUYHOCTh, HaOII0ICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHUE, MOJICTb, SIBIICHHE.

®dusnka. Marepus, aToM, D3JIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIIH]I,
W30TOTBI, PAJAMOAKTUBHOCTh, MOJICKYJa, SJIEKTPUYSCKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, a3, (PH3NUYECKUE BETUUUHBI, CIHMHUIIBI
W3MEpPEeHHUsI, KOCMOC, TUTaHEThI, 3BE371b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, bunocdepa.

['eorpadus: armochepa, ruapocdepa, MHHEpaIbl, TOPHBIC IOPOJIHI,
I10JIE3HBIE HCKOITaeMBIE, TOILIHBO, BOJIHBIE pecypcehl.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIMTATEIIbHON JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIECCaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLUATH3AINN O0YYaIOIIHXCS.

JIMYHOCTHBIE  pEe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
pacCLIMpPEHHE OIIbITA IEATEIHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpMOTHYECKOT0 BOCIUTAHNS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU HAay4YHOMY HAacJeIHI0, NMOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAayKh B KM3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTH BJIAIETh TOCTOBEPHOW HHQOpMalen o
NIEPENOBBIX JOCTM)KCHUSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIECTBa;

2) TPaKIAHCKOT0 BOCTIMTAHMSA

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, TO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINOMOIIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M MOCTYIKH CBOMX TOBAapUIIEH C MO3WLHHU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBIAIOIINC
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHOU CPENOH, O POJIM XMMUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Uil OOBSCHEHUS HaOMI0JAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATENbHOM, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JOCTYIMHHIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

UHTEpeC K OOYYEHHUI0 W TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTP K CaMOOOpa30BaHUIO, TMPOEKTHOH W  HMCCIEI0BaTEIhCKON
JeSITEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHSA OOydYeHHUS B
JTaJIbHEUIIEeM;

4) popmMupoBaHUs KYJIbTYPHI 3T0POBbSI:

OCO3HAaHWE IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAaHOBKH Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHE IMOCICACTBUI H
HETIPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOJICHHUS aIKOTO0JIs, HAPKOTHKOB, KYPCHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUs TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U pEaTbHOU KU3HH,

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K MPaKTHIECKOMY M3yUYeHUIO Npodeccuii u Tpyia pa3IudHOTO poja,
yBaXEHUE K TPYAYy U pe3yibTaTam TPYAOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHSI TPEAMETHBIX 3HAHWK 10 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUTyaIbHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH,
YCIIEITHOW TIPO(EeCCHOHATLHON JAEITETFHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPO(ECCUOHANBHOM Cpee;

6) IKOJIOrHYeCKOT0 BOCITHTAHMS

IKOJIOTUYECKU IIeJIeCO00pa3HOE OTHOIICHHE K TMPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o00pas3a KHU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MMACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOITUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTydaeMble TPU W3YYCHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOH, AJIs ITOBBIIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOO0AIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOACTBOBATHCS UM B TIO3HABATEIHLHOM,
KOMMYHHKATHBHOW W COLMATILHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe wmeTtanmpenMeTHBIX pe3yJIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHHUS MHUPOBO33PCHHUS OOIICHAYYHBbIE TMOHATHS (3aKOH, TEOpHs,
NPUHINI, THIIOTe3a, (aKT, CHCTEMa, MPOIeCcC, IKCIIEPUMEHT U JIPYToe.), KOTOpPhIC
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M IMO3BOJIIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHpa, U YHUBEpCAIbHbIC yueOHbIC JeicTBHS (II03HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYISITHBHBIC), KOTOpPBbIE OOECIEUYMBAOT (OPMHUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCaIbHbIe yYeOHbIe 1eiiCTBUSA

ba3oBble j1ornyeckue 1eicTBUA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HAHUH. PAaCKPBIBATH CMBICI XUMHUYCCKUX MOHATHH (BBIICIATH UX XapaKTECPHBIC
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTUMH TOHSATHUSIMH), HCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABINBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOMTD JIOTHUECKUE PACCYXKACHUs (MHIYKTHBHBIC, NCAYKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI M 3aKIFOYEHUS,

YMEHHE TPUMCHATH B IIPOIECCE ITO3HAHUS TMOHATHS (IpEeIMETHBIC W
MeTanpeMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCTIOIh3yeMbIe B XHUMHH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICITbHBIC TIPEACTABICHUS —
XMUMUYECKHI 3HaK (CHMMBOJI JJIEMEHTa), XMMHUYecKas (opMmylia M ypaBHEHHE
XUMHUYECKON peakiuu — MNpy PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHH,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaeMbIX IIPOLIECCAX U SIBJIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA.

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI10
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ nundpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAST  JIUTEpaTypa XHUMHYECKOTO COJCP)KaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUYSCKH OIICHUBATh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IUnYHbIe METOJIbI U 3aIPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAITUU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHA,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu ¢popmMamMu rpaduKu U UX KOMOUHAIUSIMH;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH NpPUPOIHON
CpeIbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHs 3aJaBaTh BONPOCHI (B Xozie auanora u (WJIM) JUCKYCCHH) IIO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJLHO BBITOJTHEHUS TIPEIJIOKEHHON 3a/1a4H,

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JeJlaTh Mpe3eHTALUI0
PE3yJIbTATOB BBHIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (71ab0paTOPHOTO OIIBITA,
71a00paTOPHOI pabOTHI IO MCCIIECAOBAHNIO CBOMHCTB BEIIECTB, y4eOHOTO MTPOSKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM U MCCJEIOBAaTENbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uiii (00CykaeHns, 0OMEH MHEHHUSIMH, <«MO3TOBBIC IITYPMBbI», KOOPAMHALIUS
COBMECTHBIX JCHCTBHH, OMNpeAeNeHHe KpPUTEPHEB IO OICHKE KadecTBa
BBITIOJTHCHHON paOOTHI M IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH JACSITeNbHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 33JaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYCHHOI'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh ¥ aHATM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 33IaHUMN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl paboueld MporpamMmoit,
BBIICJISIFOT: OCBOCHHBIC OOYYaIOMIMMHKCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOM o0nacT «XHUMHUS», BUIBI
JNESATENPHOCTH IO  IOJYYEHHWI0 HOBOTO  3HAaHWSA, €ro  HHTEPIPETaILNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 ki1acce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

s PacCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX IOHSTHUW. aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKasi PEakius, KiIacCu(PuKanus peakiuii: peaxiuu
COCAMHEHHUs], PEaKUUMU PA3JIOKEHUs, PEaKUUMU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKIH, TeIIoBo 3pdeKT peakiuu,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaJANYC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HENOJISIPHAS KOBAJCHTHAs CBS3b,
VOHHAs CBS3b, HOH, KAaTMOH, aHMOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(mporeHTHAST KOHIIEHTPAIIUs) B PacTBOPE;

s  WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHU U
IIPUMEHATH T MOHITUA MPHU OMUCAHUU BEIIECTB U UX MPEBPALLICHUN;

* HWCTOJB30BaTh XHMHYECKYH) CHMBOJUKY [UJIi COCTaBieHUs (Gopmyi
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

+ OMpEAeNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dopMynaM, BHJ XHMHYECKOW CBS3U (KOBajJCHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COEIUHEHHUSIX;

« packpeiBath cMbica [lepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamyeckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTaJpo;

+ OIHKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XHMHWYECKUX DJIEMEHTOB. pa3iIn4aTh MOHATHS <TJIaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpymnmna (b-rpymma)», mansie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ MMEIOTCS B
tabmuie «llepuoanueckass cucrema Xumuueckux »snementoB [ U.
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjpa, o0IIee YMCIIO AIEKTPOHOB
¥ pacIipeie]ICHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIICCTRA,
XUMUYEeCKHe peakinuu (M0 YUCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIHH
BEIIECTB, 10 TEIJIOBOMY 3 (DeKTy);

XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSX,

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU NEITEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTEeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHHE TPUYMHHO--CIIEJACTBEHHBIX CBSI3eW — ISl M3YYCHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIui, eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHUE, AKCIICPUMEHT
(peasTbHBIN M MBICIICHHBIH);

cleoBaTh ~ NpaBWJIaM  [OJIB30BAHMSI ~ XMMHYECKOHM  TOCyAOH W
1a00paTopHBIM 00OpYyIOBaHWEM, a TaKXe NpaBWIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHHIO
ra3000pa3HbIX BemecTB (BOIOpOJa MW KHUCIOPOAA), HPUTOTOBJICHHIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHUYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH U KUCIOT C MMOMOIIBIO HHIUKATOPOB
(maxmyc, penondranenH, METUIIOPAHXK U APYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB
Ne HaunmeHnoBanue
Kontpons = IlpakTuu DaeKkTpoHHbIE (IMPOBHIE)
n/  pa3aeioB u TeM Bcer
HbIE ecKue o0pa3oBaTe/IbHBIC peCypChl
n NMpOrpamMmbl 0
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumuss — BaxkHast
00J1acTh
11 €CTEeCTBO3HAHUS U 5 2 bubnuoreka [{OK
' PAKTUICCKON https://m.edso0.ru/7f41837c
NEeATEeTbHOCTH
YeJIoBeKa
12 BemectBa u 15 1 bubnuoteka [JOK
' XMMHYECKUE PEAKIUH https://m.eds00.ru/7f41837c
Hroro mo pazaeny 20

Pa3nen 2. Baxkneiimme npeac

TABUTEC/IHN HCOPraHM4e€CKMUX BEIIECTB

21 Boznyx. Kucnopon. 6 bubnuoteka [JOK
' [TousTHE 06 OKCHAAX https://m.edso0.ru/7f41837c
29 Bonopox.Ilonsitue o 3 1 bubmunorexa LIOK
' KHCIIOTAaX M COJISIX https://m.edso0.ru/7f41837¢
Bopna. PactBopsl. 56 LOK
HOIMOTEKA
23 Honsrne 06 S 1 1 https://m.edsoo.ru/7f41837c
OCHOBAaHUAX
OCHOBHBIE KJIaCCHI Bu6 10K
HOIMOTEKA
2.4 HeOPFaHquVCKHX 11 1 1 https://m.eds00.ru/7f41837c
COCOANHCHNHN
Hroro mo pazaeny 30

Pa3nen 3. [lepuoguyeckuii 3akon u [lepuoanyeckas cucreMa XuMuyeckux 3jiemeHTos /. U.
MenpeneeBa. Ctpoenune aToMoB. XuMHYecKasi CBSA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

3.1

[Tepuoanueckuii
3aKOH U
[Tepuonnueckas
CUCTEMAa XUMUYECKUX
anemenToB /[. U.
Menpene-eBa.
Ctpoenue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHYECKas CBA3b.

bubmunoreka LIOK




OKHCIUTEIBHO- https://m.edsoo0.ru/7f41837c
BOCCTAHOBUTCIBbHBIC
peakiuumn
bubmunoreka LIOK
Hroro o paszeny 15 https://m.eds]jo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo0.ru/7f41837c
OBULIEE KOJIMYECTBO
YACOB IO 68

ITPOI'PAMME




YYEBHO-METOINYECKOE OBECHHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

1. Xumus (6a30Bbiid ypoBeHb). Peammzanus tpe6oBanuii ®I'OC ocHOBHOTO 00111ero 00pa3oBaHus: METOANYECKOE TocoOre
st yaurens [ Kasepuna A. A., [Tuuyruna I'.B.; mox pexn. I'. B. [Tuuyrunoii. M. : ®T'BHY «MHCTUTYT cTpaTeruu pa3BUuTHsI
obpazoBanust PAO», 2022. 8k.: un. ISBN 978-5-6049293-5-3
[Tox penaxuueii I'. B. I[Tuuyrunoii ABtopsl: KaBepuna A. A., kanauaar nemarorudeckux Hayk (dacts |), [Tnuyruna I'. B.,
JOKTOp memaroruueckux Hayk (dacts ). TlocoOue mNOArOTOBICHO B J1a0OpPATOPHM €CTECTBEHHO-HAYYHOTO OOIIEero
obpazoanust ®I'BHY «uctutyT cTpateruu pa3putus oopazoBanus PAO»
2. Metonuueckue pekoMeHAauu 1Mo (HOpMUPOBAHHMIO (DYHKIIMOHAIBHOW TPaMOTHOCTH oOydarommxcs 5-9 kimaccoB c
UCIIOJIb30BAaHUEM OTKPBHITOro OaHka 3alaHuid Ha IUGPOBOM MmiIar@opme MO MIECTH HampaBiICHUSAM (YHKIIMOHAIBHON
IPaMOTHOCTH B Y4eOHOM TMpolecce W sl MPOBEACHHUS BHYTPUILKOJIBHOTO MOHUTOpUHTa (HOpMUPOBAHUS
dbyHKIHOHATBEHOU rpaMoTHOCTH oOydatommxcs / mox pen. I'. C. Kosanesoii. M: ®I'BHY «HCTUTYT cTpaTeruu pa3BuUTHS
oOpazoBanust PAO», 2022. 360c. ISBN 978-5-6049295-0-6Hayunsiii penakrop: I'. C. KosaneBa, kanguaar
NeJarornyeckux Hayk, 3aBeAYIOLINI IIEHTPOM OlLieHKH KadecTBa oOpazoBanus OI'BHY «uctutyT crpaterun pa3BuTus
oOpazoBanmsi Poccwuiickoit akamemun oOpazoBaHus» ABropckuii kojuiektuB. [.C. KopameBa, FO.H. T'ocreBa, M.MN.
Kysnenosa, I'.A. Cunoposga, JI.O. Pocnosa,
3. O6mas meroauka ooydyenus xumuu / [Tox pen. JI.A.LlsetkoBa. B 2x 1. —M.: [Ipocsemenue. T.1, 1981T.2, 1982.
4. 3aiines, O.C. Metoauka o0yuenus xumun. Teopernueckue u npukiaaanbie acnektsl / O.C. 3aiines. — M.: BJIAZIOC,
1999.
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

["abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A.. Xumus. 8 kimacc.M: [Ipocsemenue, 2023

METOANUYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

1. UYepnoOenbckas, .M. Metoauka o0ydeHUss XUMUAHU B CpeTHEH 1IKOJIe: Yuel. I cTy . Beicil. yueO. 3aBenenuii / .M.
YepuooOennckas. —M.: I'ymanut. u3g. uentp BJIA1OC, 2010.

2. TlIporpammsr mist obmeodpa3oBarenbHbIX yupexaenuii: Xumus. 8-11kmaccst / Coct. H.W.I'abpycesa,
C.B.Cymartoxun. —M.: [Ipoda, 2001.



3. Kauanosa, I'.C. Xumus — 8: YueObHo-MeToquueckuit koMmiieke mo kypcey xumun g VI kmacca / T'.C. Kauanoga,
AM. Kuwm, JIJI. Kyynap. —HoBocubupck: Cub. yaus. u3a-so, 2002.

9. Kauanoga, I'. C. Metonuka ¢popMupoBanus 6a3MCHON KOMIIETEHTHOCTH YUaITUXCsl IO OPTaHUYECKON XUMHUH
monorpadus / I'. C. Kaganosa. - HoBocubupck: U3n. HI'TIY, 2012. - 20G.

4. Kauanosa, I'. C. Metoauka u3ydeHuss OCHOBHBIX BOIIPOCOB Kypca XUMHUH 8-ro kiacca: yaeoHoe rmocoodue / I'. C.
Kauanoga. - HoBocubupck: Uzn. HI'TIY, 2009. - 282.

5. Kauanoga, I'. C. ®opmupoBanne 6a31CHO KOMIETECHTHOCTH YYaIMXCsl 10 HeopraHuueckoi xumuu: monorpadus / I'. C.
Kauanosa. - HoBocubupck: U3a. HI'TIY, 2011. - 153.

6. XKadspos, A. XK. DopMupoBaHue METanpeAMETHON KOMIIETECHTHOCTH y4YaIIUXCsl 8-X KJIacCOB (XMMUsI, MaTEeMaTHKa,
¢busuka): yaeonoe mocooue / A. XK. XKadspos, I'. C. Kauanona ; moxa pea. wi.-kopp. PAO, npod. A. XK. XKadsposa ; Mun-
BO oOpa3zoBanus u Hayku P®D, HoBocub. roc. nex. yu-T. - HoBocubupck : M3n-so HI'TIY, 2014. - 154.

7. Kauanosa I'.C., baraBuena T.K., Byrakos B.B., Onapun P.B. TexHosorus cMenanHoro o0y4eHusi XuMHUH: y4eOHO-
MeTroaudeckoe nocooue. - Horocubupck: M3a-so HI'TIY, 2021. - 106G.

8. Kauanona I'.C., barasuesa T.K., byrakos B.B.JlaGopaTtopHbie qomariHue paboThl IO XUMHUHU B YCIOBUSAX CMEIIAHHOTO
oOyueHus: MPAKTUKYM s IIKOIbHUKOB. - HoBocuOupck: M3a-so HI'TLY, 2021. - 92.

9. Kavasiosa I".C. 3amanus i GOpMUPOBAHUS U OIIEHKH C(POPMUPOBAHHOCTH €CTECTBEHHO-HAYIHOW TPaMOTHOCTH (Ha
MaTepHaje XUMHUH): yaeOHO-MeToandeckoe mocobue. - HoBocubupck: M3n-so HI'TIY, 2021. - 11%.

10.Kauanosa I'.C. ®opMupoBaHue eCTECTBEHHO-HAYYHOU IPaMOTHOCTH HA YPOKaxX XUMUU U OUOJIOTUH: y4eOHO-
MeTtoaudeckoe mocodue. - Hoocubupcek: Uzn-so HI'TIY, 2021. - 6Q.

11.Kauanosa I'.C., Onapun P.B. MeToauka nzy4eHuss OCHOBHBIX BOITPOCOB Kypca XUMHUU AJis 9-TO Kilacca B YCIOBHSIX
cMelaHHoro ooydenus: Mmonorpadus. - HoBocubupck: M3a-so HI'TTY, 2021. <.260c.

12.YepHobenbckas, .M. MeToauka 00y4eHHs XUMHUH B CpEAHEH 1IKoJIe. YueO. 11 CTy/. BhICIL yueb. 3aBeaenuii / I'.M.
UYepnoOenbckas. —M.: I'ymanut. uza. nentp BJIAJIOC, 2010.

13 IIporpammel aist o01eo0pa3oBaTeabHbIX yupexaenuii: Xumus. 8-11knaccel / Coct. H.M.I'abpycesa, C.B.CymaTtoxuH.
—M.: Ipoda, 2001.

14.Kauanosa, I'.C. Xumus — 8: YueOHO-MeTOquUecKuit KoMinieke o kypey xumun it VI knacca / I'.C. Kauanosa, A.M.
Kuwm, JI.JI. Kyynap. — HoBocubupck: Cub. ynus. uza-so, 2002.

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.r u/catal oo/




http://eorhelp.ru
[Topran pysgamenTaapHOrO0 XUMHUYeckoro oopasoBanus ChemNetXumudeckas napopmanmonHas cetb: Hayka,
oOpa3oBaHue, TEXHOJIOTHH
http://www.chemnet.rlfazera «Xumus» u cailT 1y yuutens <« uay Ha ypoK XUMUI»
http://him.1september.nunas komrekuus L{OP: [IpeameTHas KomuteKust «XuMUSI»
http://school-collection.edu.ru/collection/chenysicrecTBeHHO-HayYHBIE SKCTICPUMEHTHI: XUMUsl. Koyekius
Poccuiickoro 061eo6pa3oBaTeIbHOTO MOpPTAIa
http://experiment.edu.rAJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ruBcepoccuiickas oaumnrana mKoJIbHAKOB 110 XUMHH
http://chem.rusolymp.r@pranuyeckast XUMHS: JCKTPOHHBIN Y4eOHUK IS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samaradHoBbl XUMHUU: JIEKTPOHHBIN Y4eOHUK
http://www hemi.NSu.rOTKPLITHIH KOUTeIK: XUMHS
http://www.chemistry.rjlucraninnonHas oJMMIIAAIA IO XUMHH: TEIIEKOMMYHUKAIMOHHBIA 00pa30BaTE/IbHBINA POCKT
http://www.edu.yar.ru/russian/projects/predmetsiaiséy /lucTaHnOHHBIC IBPUCTUYCCKUE OJMMITHA/IbI 10 XUMUHN
http://www eidos.ru/olymp/chemistryanumaTebHas XHMHST
http://home.uic.tula.ru/~zanches onsita padoTs! yunrtenst xumun: caiit H.}O. CricmanOBOiA
http://sysmanova.narod.Ka6uner xumun: caidt JI.B. PaxmanoBoii
http://www 104.webstolica.rilraccudukarus XaMAIECKUX PeaKIiuit
http://classchem.narod.KbaTpen — Xumus ais Bcex: yaeOHO-UHPOPMAIIMOHHBIIN CalT
http://www.physchem.chimfak.rsu.Meronuka odyuenust xumun: cait kadenpsl xumun HI'TTY
http://www. nanometer.rHunaitH-cripaBoYHUK XUMHUECKHX 3eMeHToB WebElements
http://webelements.narod.fibnynspHas 601MOIHOTEKa XUMHUYECKHX DJIEMEHTOB
http://n-t.ru/ri/psCaiit Alhimikov.net: yaeOHble 1 CripaBOYHbBIC MaTEPHAIBI 10 XUMHU
http://www. alhimikov. netCaiir Chemworld.Narod.RuMup xumun
http://chemworld.narod.rGaiit «BupTyanbHas XUMHYECKas IIIKOJIA»
http://maratakm.narod.@ait «Mup XuMuUKI>»
http://chemistry narod.ruXuMuK.py: caiiT 0 Xumuu
http://www.xumuk.ruXummaeckas crpaandka SpociaBckoro LleHTpa TeekoMMyHUKAINI 1 MTHPOPMAIIMOHHBIX CHCTEM
B 00pa3oBaHUM
http://www.edu.yar.ru/russian/cources/chEmvugeckuii mopran ChemPort.Ru




http://www.chemport.rKumudeckuii cepsep HimHelp.ru:yue6Hble 1 cipaBOYHbIC MaTEPHAIIbI

http://www himhelp.ruXumus: Matepuanbsl «Bukuneaun» — cBOOOIHOM SHITUKIIONCIAN
http://ru.wikipedia.org/wikiKumus Xumust asst BCeX: HIDTFOCTPHUPOBAHHBIE MAaTEPUAITHI IO OO, OpraHNIeCcKON H
Heopranndeckoit xumun http://school-sector.relarn.ru/nsSXmmvus u sxxu3zab — XX| Bek: HAyYHO-TIOMYJISIPHBIN KypHAT

http://www.hij.ruXwmo3sa: cooOrecTBo yuuTeield Xumun Ha ioptaiie «CeTh TBOPUCSCKUX YUUTEIICH

http://it-n.ru/communities.aspx?cat_no=4605&tmplrddlkorsHUKaM 0 XUMUU: CAUT XUMHIECKOTO (haKyIbTeTa
Antl'Y

http://www chem.asu.ru/abitidnexkrpontas 6uOIHOTEKA [TO0 XUMUHU ¥ TEXHUKE

http://rushim.ru/books/books.htBnekTpornas OubIKOTEKa yueOHBIX MaTepHaIoB 10 XuMKK Ha optaie Chemnet

http://www.chem.msu.su/rus/elibraByiemeHTbI ku3HU: caT yuutens xumud M.B. CosioBbeBoOM

http://www.school2.kubannet. riukinoneaus «[Ipupoaa Haykn»: Xumust

http://elementy.ru/chemistry
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