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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a Taxke Ha OCHOBE (hepepalbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTABICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHS OOYyYArOIIUXCS CpPEACTBAMU Y4EOHOTO IPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3ieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIEIIseT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHIYEMYIO IIOCIeI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTeNIbHOW MPOTPaMMBI Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHMI K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeSITEIbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4€OHOT0 COJIep KaHMUSL.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIEHOM €HMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemeHusl TI00aTBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHYECKON 0€301TacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH sl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001ell 1 (PyHKIMOHATIBHON IPAMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHONW JKM3HH, TaKk U B
po(hecCHOHABHON AEATEIIBHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K IpPUpPOJE, K 4YeNOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOPBIM sBIsSETCS MeJarornyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30B0Oil HAyKN XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX HOHATUH OpPraHNn4ecKON XUMUH.

CrpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATUH O XUMHYecKod peakuuu. OO0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /I. . MenyeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHS K JApPYromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buosnorus. 5-7 knacces» u «dusuka. 7 Kiacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHUH — BaXXHEUIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATENFHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKue LIeH, Kak:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE MPHUOOIICHHE OOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CaMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH M OLICHUBATH SIBIICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJB3ys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (opmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUs LIEHHOCTU
XMUMHYECKUX 3HAHWM JJi1 BBIPAOOTKU SKOJOTHYECKH IeJIecO00pa3HOro MoBeACHUS B ObITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
gacoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XUMUM B )KM3HU YE€JIOBEKa. XMMHS B CUCTEME HayK. Tena u
BemecTsa. PuU3NUECKUEe CBOWCTBA BELIECTB. ArperarHoe cocrosHue BemecTts. [lonsarue o
METOJIaX MO3HaHUs B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI ¥ MOJICKYJIBI. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cOXKHBIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHass aroMHas wmacca. OTHOCUTENbHAs
MOJIEKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOTO AJIEMEHTA B COETUHEHHH.

KonnuectBo BemectBa. Mok, MossipHast macca. B3auMoCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusnueckue U XUMUYECKUE SBJICHHUS. XUMUYECKas peakius U e€ Mpu3Hakud. 3aKOH
COXpaHEHUsT MacChl BEIIECTB. XUMHYECKHE ypaBHeHUs. Kraccupukaius XUMHYECKUX
peakiuii (CoeMHEeHNs, Pa3IoKEHUs, 3aMeIIeHNs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYAO0H, MpaBIIaMH paOOThI B TAOOpaTOpUH U TpUEMaMHU
oOpareHus ¢ 1abopaTOpHBIM 00OpPYAOBaHUEM, U3yUYE€HHUE U ONMUCAaHUE (U3MUECKUX CBOMCTB
00pa3IoB HEOPraHUUYECKHX BEIIECTB, HaOMoIeHne (U3NUeCKUX (TUTABJICHHE BOCKA, TAsHHUE
TbJIa, PACTHPAHKUE caxapa B CTYNKE, KHTIEHWE W KOHJICHCAITUS BOJIbI) U XUMUYECKUX (TOPEHUE
CBEUH, MPOKATWBAHWE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SIBIICHUH,
HaOMOJIeHNEe W OMNMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui (pasjioKeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPUAOM Oapusi, pazioKEHUE TUAPOKCUAA
Menu (I1) mpu HarpeBanuu, B3auMoIelHCTBUE kene3a ¢ pactBopoM cosi meau (1), nzydenne
CHOocOOOB pa3/ieNieHus] cMeced: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPHUBAHUE,
TUCTUIUTSIIMS, XpoMarorpadus, MpOoBEICHUE OYHCTKH TOBAPEHHOW COJM, HaOMI0JeHHE U
OTHCAaHUE PE3YAbTATOB MPOBEACHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChI,
CO37aHKe MOJIeJIe MOJIeKYI (LIIapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucnopos — a1eMeHT U MPOCTOE BEIECTBO.
Haxoxpaenue kuciaopona B mpupojie, (usnueckne M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunel. Ilpumenenne kuciaopona. CrocoObl TMOJIydeHHS KUCIOpoJa B
naboparopur U TNpombliuieHHOCTH. KpyroBopoT kucimopoga B mnpupoge. O30H —
AIJIOTPOTIHAS MOAU(UKAINSA KUCIOPOIA.

TemnoBoit 3 dekT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, DK30- H
SHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojab M MeTaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxokaeHwe Boaopoda B MPHUPOAE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTe! u conu.

MonspHblii 00bEM ra30B. Pacu€rbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnyeckue cBorcTBa Boabl. Boma kak pactBoputens. PactBopbl. HacklieHHbie u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpMMOCThL BellecTB B Boje. MaccoBasi 10Js1 BELIECTBA B
pactBope. XUMHUYECKHE CBOKCTBA BOJbl. OcHOBaHuUA. Posib pacTBOPOB B NMPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Boabl B pupoje. 3arpsa3HeHue npupoaHbix Bod. OXpaHa M OUMCTKA
MPUPOIHBIX BOJI.

Knaccudukarnus Heopranudecknx coeauHeHuid. Okcuapl. Kiaccuukanus OKCHIIOB:
cojeoOpa3syrone (OCHOBHBbIE, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyroue.



Homenkiarypa okcuaoB. PuU3MYECKME M XUMHUYECKHE CBOWCTBA OKCUAOB. Ilomyuenue
OKCH/IOB.

OcnoBanus. Knaccudukanusi ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @U3n4YecKue U XMMHUYECKHE CBOMCTBA OCHOBaHMMU. llosrydueHue
OCHOBaHUM.

Kucnortel. Knaccudukanmss xucmor. Homenkmatypa kucinor. Pusnueckue u
XUMHYECKUE cBoMcTBa KHUCIOT. Psg akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenxknarypa coneil. usnueckre u xumMudeckue cBoiicta coseid. [lonydyenue
COJIEH.

I'enernueckas cBs3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COEAUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEENIEHUEe COJEpXKaHUs KHUCIOpOoAa B BO3JyXe, IOJIy4yeHHE,
coOupaHue, paclo3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOpOa, HAOMIOIEHNE B3aUMOJIEHCTBYS
BEILIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpEKpalleHUs ropeHus (moxapa),
O03HaKOMJIEHHE € O00pa3l[aMH OKCHUJOB M OIMCaHHE MX CBOMCTB, IMOJIydeHHE, cOOHpaHue,
pacro3HaBaHHe M H3Yy4YE€HHE CBOWCTB BOAOpoAa (FOpeHHe), B3auMMOJCHCTBHE BOJOpOJA C
okcugoM Meau (I1) (Bo3MOKHO MCHOJIB30BaHUE BHUEOMATEPUAIOB), HaOIIOAeHNE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBaHME OCOOCHHOCTEH pPACTBOPEHHS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOW I0JEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METaUIaMU (HATPUEM M KaJbIIHEM)
(BO3MOXHO WCIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIEIOBaHHE OOpa3IloB HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUSI OKPACKH MHIUKATOPOB B PacTBOPAX
KHCJIOT W IIejouel, m3ydeHne B3ammojercTBus okcuma memu (1) ¢ pactBopom cepnoit
KHUCIJIOTBI, KHCJIOT C METaJUlaMH, PEaKkUHMil HEUTpaau3aluu, MNOJy4YEeHHE HEpPacTBOPHMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTaula JPYrMM H3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIBHBIX 33a4 10 TeMe «BakHenme K1accsl HEOPraHMYECKUX COCAMHEHUIN.

Iepuonuveckuii 3axoH u [lepnoauyeckas cucremMa xumuueckux djementon /1. U.
Menpgeieena. Crpoenne aTOMOB. Xumuueckast CBA3b. OKucJInuTeILHO-
BOCCTAHOBHMTEJbHbIEC PEAKIIUA

[lepBple MOMBITKA KIACCU(PHUKAMU XUMUYECKUX 3eMeHTOB. [loHsTue o rpymmax
CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, UHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTepHbIe OKCUABI U THIPOKCH/IBI.

[lepuognueckuit 3akoH. Ilepmonnueckas cucremMa xumudeckux sieMmentoB /J[. .
MenneneeBa. KopotkomnepuoaHas u JuinHHOTIepuoaHas ¢Gopmel [lepuonnyeckoil cucTeMbl
xumuyeckux siemeHToB J[. M. MenneneeBa. I[lepuoabl u rpynnbl. PU3HYECKHI CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX saep. W3otombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB mMepBbiX 20 XUMHUYECKUX 3yeMeHTOB I[lepuoanueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuka XMMHUUECKOTO 3JIEMEHTA M0 €ro MOJIOKEHUIO B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHUsi  paJuyca aTOMOB  XMUMHUYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB MO TPYIIaM U IepUoaam.

3nauenune Ilepuonmueckoro 3akoHa u llepuoauyeckod CHUCTEMBI XUMHUYECKUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [. . MenneneeB — yd€HbIil U TpaXAaHUH.

Xumuyeckass  cBsa3b.  KoBaneHTHas  (mosispHass W HEMOJSpHAas)  CBS3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp oxucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. Ilporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUsL. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



n3yueHre oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA
IIUHKA C PaCTBOPAMHU KHCJIOT M IIEI0YeH, MPOBEICHHE ONBITOB, MILTIOCTPUPYIOIIUX TPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEaKLIUU Pa3JIOKEHUS, COCTUHEHHUS).

Meostcnpeomemmoie ceasu

Peanmuzanmsi MeXNpeIMETHBIX CBA3€ NpM HM3YYeHWH XUMHH B 8 Kiacce
OCYILIECTBJISIETCSI YEPE3 UCII0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUH, TaK U
MOHATUH, SBISIONIMXCS CHCTEMHBIMH JUIS OT/ACNBHBIX IMPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01iue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4yHbIA (DaKT, TMIIOTE3a, TEOPHUS, 3aKOH,
aHanM3, CHHTE3, Kiaccu(UKalus, NEepUOJUYHOCTh, HAONIOJIEHHE, OKCIEPUMEHT,
MOJENTUPOBAaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dwusmka: Marepus, aTroMm, ODJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUA, HW30TOIHI,
PaZvo0aKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKHUM 3apsiji, BELIECTBO, TeIO, 00bEM, arperarHoe
COCTOSIHWE BEIECTBA, ra3, (U3MUECKUE BEITMUNHBI, SMHUIBI U3MEPEHUSs, KOCMOC, TIaHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOIBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[Iepmognueckuit 3akoH. Ilepmonnueckas cucreMa XuMHYecKuX 3ieMeHtoB /[[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHWHM CBOWCTB XUMHYECKUX
3JIEMEHTOB NEPBBIX TPEX NEPUOJOB, KW, KAIBLUUS U UX COCAMHEHHM B COOTBETCTBHUH C
MTOJIOKEHHUEM 3J1€MEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3W. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALINYECKOM PEIIETKH U BHJA XUMHUYECKOU
CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWYECKHX BellecTB. XUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJIaccaM HEOPraHMYECKUX COCIMHEHUN, TeHeTUYEeCKas
CBS3b HEOPraHUYECKHUX BEILIECTB.

Knaccudukanuss XUMHUYECKHX peakUuid 10 pa3iuyHbIM MpU3HAKaMm (M0 YUCIy U
COCTaBYy YyYaCTBYIOIIMX B pPEAKIHH BEIIECTB, MO TeIIoBoMy 3¢¢eKTy, M0 H3MEHEHUIO
CTENeHeN OKUCICHHS XUMHUYECKHUX 3JIEMEHTOB, [0 00pPaTUMOCTH, MO YYaCTHIO KaTalau3aTopa).
DK30- ¥ HJI0TEPMUUECKUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTre 0 ckopocTH XuMudeckoil peakuuu. [lonsTue 06 0OpPaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O TOMOreHHBIX M reTeporeHHbIX peakuusax. [lonstue o
karanuse. [loHsTHe O XuMHueckoM paBHOBecuU. DaKTOphl, BIUSAIOINIME HAa CKOPOCTh
XUMHUYECKON PEaKUUHU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.

OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AJIEKTPOHHBIN OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHOU peakuuu. CocTaBlieHHE YPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIEKTPOHHOTO OanaHca.

Teopust SHEKTPOJIUTUYECKONW JAUCCOLMALMH. DIEKTPOJUTBI U HEIIEKTPOJUTHI.
Karnonsl, annonsl. MexaHu3M HUCCOIMALMN BEUIECTB C PA3IUYHBIMU BUJAAMH XUMHUUYECKOU
cBs3u. CreneHp auccoruanyy. CUIbHBIE U ClIa0ble AIIEKTPOJIUTHI.

Peakunu noHHOTO 0OMEHa. YCIOBUS MPOTEKAaHUs PEAKIMii MIOHHOTO 0OMEHa, TOJHbIE
U COKpalll€éHHbIe MOHHbIE ypaBHEHHUs peakuuil. CBoicTBa KHCIOT, OCHOBAaHHUW U COJEHl B
CBETE MpEACTaBIECHUN 00 ANIEKTPOJUTHYECKOW Auccolruaiui. KauecTBeHHbIE peakiuu Ha
noHsl. [lonarue o rugposnse conen.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJETSMH KPHCTAIMYECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB —
METAJUIOB W HeMeTawioB (TpaduTa W anmasza), CIOKHBIX BEIIECTB (XJOpUAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKLIUU OT BO3JCHCTBUS PA3IUUHBIX
(bakTOpOB,  HCCIEIOBAaHUE  DICKTPONPOBOJHOCTH  pPAcTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMALMU KHUCIIOT, IIEJOYeH W coJiel (BO3MOXKHO HCIIOJIb30BAaHHE BUIEO MAaTEPUAIOB),
MIPOBEICHUE OTBITOB, MILTIOCTPUPYIONIUX MPH3HAKH MPOTEKAHUSI PEaKIUi MOHHOTO OOMEHa
(oOpazoBaHme ocajka, BBIIEICHUE Taza, 00pa30BaHHE BOJbI), OMBITOB, HIUTFOCTPHPYIOLINX
MPUMEPBI  OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX pPEaKIUi (TOPCHHE, PEAKIMH Pa3IoKCHU,
COCIMHEHUS), paCIO3HABAaHHE HEOPraHWYECKUX BEIIECTB C IOMOINBIO KAauyeCTBEHHBIX
peaKnuii Ha HOHBI, pEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTaaibl U MX COeTHHEHUS

OOmias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne W (pu3MUecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKHE CBOMCTBAa Ha MpHUMeEpe Xjopa (B3auMOJEHCTBHE C METaUIaMH, HEMeTaIaMH,
menoyamu). XiopoBojgopoxa. ComsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, TIOIydeHHE,
IpuMeHeHne. JIeicTBre XJiopa M XJIOPOBOJOPOAA HA OPraHM3M 4elloBeKa. Baxneimue
XJIOPHJIBI K UX HAXO0XKJACHHUE B TIPUPO/IC.

O6mas xapakrtepuctuka sneMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTereHn okucieHus. CTpoeHne u (U3NIeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cephl. AJUTOTPOITHBIE MOTU(MUKAIINH KACIOPOAa U Cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBOJIOPOA, CTpOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OKCHABI CEphl Kak
MIPEJICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KMCI0Ta, PU3NIECKHEe U XUMHUECKIE CBOHCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT M crnenuduyueckne). XUMHUUYECKHE PEaKInuH,
JeXallue B OCHOBE MPOMBIIIIEHHOTO CIoco0a MoydeHusi cepHOM KucioThl. [lpumenenue
cepHoil KkucioThl. COJIM CEepHOM KHUCJIOTHI, KA4YeCTBEHHAsh pEakius Ha Cylab(aT-HoH.
Haxoxnenue cepbl 1 €€ COCTUHEHUN B MPUPOJIC. XUMHUECKOE 3arps3HEHUE OKPYKarolen
Cpelbl COETUHEHUSIMU Ccepbl (KUCIOTHBIE MOKIH, 3arps3HEHHE BO3JAyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OO6mas xapakrepuctuka 37eMeHTOB VA-rpymibl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEeHH OKUCICHHS. A30T, pacnpocTpaHeHue B Mpupojae, (usnueckue u
XUMHUYECKHe cBoicTBa. KpyroBopor aszora B mpupoae. AMMHUAK, €ro (QuU3WYEcKHe U
XMUMHYECKUE CBOICTBa, mosiyueHue u mnpumeHenue. Conu aMMOHHUA, UX (uzHuecKue u
XUMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHHS. A30THas
KHUCTIOTa, €€ MojydeHue, Gpu3ndeckue U XuMU4YecKue CBOMCTBa (0OIIMe Kak MpeacTaBUTENs
KJlacca KUCIOT U creuuduyeckue). Mcnonp30BaHue HUTPATOB U COJIEH aMMOHUSI B KaueCTBE
MUHEpAJIbHBIX yA00peHni. XUMHUECKOe 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COeAMHEHUSIMU
a3oTa (KUCIOTHBIC [OXKIHM, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoEMOB). Docdop,
amnoTtponHble Mogudukanuu Gocdopa, ¢uznyeckrne M XUMHUUecKHe cBorcTBa. Okcup
dochopa (V) u dochopHas kucinora, pU3NUECKHE U XUMHUYECKHE CBOICTBA, MOJy4YCHHE.
Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka s3meMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble  CTEMEHU  OKHUCIEHUA.  YIJIepOoJ,  aJIOTPONMHbIE  MOJIU(pUKAIINH,
pacmpocTpaHeHHe B TMpupoje, (QHU3NYECKHe UM XUMHUYECKHe CBOMCTBa. AjcopOuus.
Kpyrosopot yraepoma B mpupone. Oxkcuabl yrieponaa, ux (U3HUECKHEe U XUMUYECKUE
CBOWCTBa, NIEHCTBHE Ha JKUBbIE OPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJOTHYECKHE
npoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yrieponaa (IV), rumoreza rnoGaibHOrO MOTETICHUS
KIIUMaTa, MapHUKOBBIA J¢eKkT. YrombHas KucioTa M €€ coiu, uX (Qu3nueckue u
XMMHYECKHUE CBOWCTBA, MOJIydeHHEe U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHArt-
noHbl. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM
XO35HCTBE.



[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEUHEHUSX yIilepoa
(MeraH, 3TaH, JTWUJIEH, alleTWJIEH, 3TAaHOJ, TJIMLEPHUH, YKCyCcHas Kuciorta). IIpuponnsie
WCTOYHUKH YTIIEBOJOPOJIOB (yrolib, MPUPOAHBINA Tra3, HE(PTH), MPOIYKTHl HX MEPEPabOTKU
(OeH3mH), WX pPONb B OBITY W TPOMBINUICHHOCTH. [IOHATHE O OHMOJOTMYECKH BaXKHBIX
BEIIECTBAX: JKHUpaX, OesKax, yrieBoJax — M UX pOJIM B KM3HHU 4YejoBeka. MarepuanbHoe
€MHCTBO OPraHMYECKUX U HEOPTraHMUECKUX COCAMHEHUH.

Kpemunii, ero ¢Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJy4YCHHE M IPHUMEHEHHE.
Coenunenus kpemHus B npupoje. OOmue npencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEeBOUM kuciore. CHIMKAThl, WX WCIOJB30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxwneiimme CTpoWTENbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300eTOH.
[IpoOnembl 0€30MACHOTO HMCHOJB30BAHUS CTPOUTENBHBIX MaTepHalioB B IOBCEIHEBHOUN
KU3HU.

Xumuueckuit IKcnepumenm:

M3ydeHue oOpasloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJISTHOM  KHCJIOTHI,
MPOBEJCHUE KAYECTBEHHBIX pEaKIHMi Ha XJIOPUIA-UOHBI W HAONIOACHHE TPU3HAKOB HX
MPOTEKAHUS, OTBITHI, OTpaKArONINe (GU3MUECKHE U XUMUUYECKHE CBOMCTBA TajlOTEHOB U HMX
cOoelMHEHUI (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEpPHAIIOB), 0O3HAKOMJIEHHE C OOpas3namu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephbl U €€ COSAMHEHUSIMU (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEpPUAIOB), HAOJIOJCHHWE TMporlecca OOYrJIMBaHUS caxapa ToJ
JNEUCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBHI, HW3Y4YEHHE XUMHUYECKHX CBOMCTB
pa30aBieHHON CEepHOW KHCJIOTHI, MPOBEJEHHE KauyeCTBEHHOW peakluy Ha Cyab(aT-HuoOH U
HaOJoIeHNe MpHU3Haka e€ MpoTeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOMCTBAMHU a30Ta,
dochopa u ux coenMHEHHH (BO3MOXKHO HCIIOJB30BaHHE BHACOMATEpPUAJIOB), oOpa3iamu
a30THBIX M (pochopHBIX ymOOpeHH, MoJydeHHe, COOMpaHue, paclio3HaBaHUE W HM3y4eHUE
CBOMCTB aMMHaKa, IPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha MOH aMMOHHUA U Qocdar-uoH U
W3y4YCHUE TMPU3HAKOB WX MPOTEKAHUs, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOW a30THOMU
KHUCIIOTBI C MeIbI0 (BO3MOYKHO HCIIOJIb30BAHME BHAEOMATEpUANIOB), H3ydye€HUE MoAemnei
KPUCTAINIMYECKUX peHETOK anmasa, rpaduta, (QyiiepeHa, 03HAKOMIIEHHE C IPOILIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOTrasa,
MoJiyueHue, coOupanue, paco3HaBaHUe U U3yUYEHUE CBOMCTB YIIIEKHCIIOTO Ta3a, MPOBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHUJIMKAT-UOHBI M HW3YUYEHHE MPHU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHJIMKATHOW MPOMBIIIIEHHOCTH, pEIICHHE
JKCIIEpUMEHTAIIBHBIX 33/a4 110 TeMe «BaxkHelnme HemeTauuibl U UX COCTUHEHUSD).

MeTaJuibl M UX COCIMHEHUS

OOmiass xXapakTepUCTHKa XMMHUYECKHUX OHJIIEMEHTOB — METAJJIOB Ha OCHOBAaHUM UX
nosnoxenus B Ilepmoanueckoil cucreme xumudeckux snemeHToB JI. M. MengeneeBa u
ctpoeHust aroMoB. CrpoeHue wmeTawioB. MeTtaminueckas CBsA3b M MeETaUIMUecKast
KpUCTaJUIMYECKas pelI€TKa. DINEKTPOXUMUUYECKUM psAJl HApsDKEHUM MeTauioB. Pusznueckue
U XUMHYECKHe cBoicTBa MeramuioB. OOmiue crnocoObl mosydyeHus metaiioB. [lonsTtre o
KOPpPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI MX OT KOoppo3uu. CriiaBsl (CTasb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIIIIIEHHOCTH.

[lenounble MeTasuIbL: OJIOKEHNUE B [lepuoanueckoi cucreMe XMMHUECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpO€HHE HMX aTOMOB, HaxoxJeHue B mnpupoae. Ddusmueckue u
XMMHYECKHEe CBOMCTBA (Ha mpumepe HATpus U Kamusi). OKCHABI M TUAPOKCHABI HATpUs U
kanud. [I[puMeHeHne MeI0UYHbIX METAJJIOB M UX COETMHEHUM.

[llerouyHO3EMENBHBIE METAUIBI MarHUi M KajdbLMi: MojoxeHue B Ilepuoamueckoit
cucteMe XxuMuueckux anemeHToB Jl. . MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXJICHUE B
npupojie. Dusznueckue U XUMHUYECKHME CBOMCTBA MarHusi W Kaiuplus. Baxueimue
COCJMHEHUs] Kalblus (OKCHJA, TUAPOKCHJ, conu). JKEcTKoCcTh BOABI M cHOCOOBI €&
YCTpaHEHHS.



Antomunuii: nonoxxenue B llepuoanueckoil cucreme xumuueckux anemenros [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaxoXKJIeHUE B mnpupoje. Pu3NUECKUEe U XUMHUYECKUE
CBOMCTBA amOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHIA ¥ TUAPOKCHIA ATFOMHHHUSL.

Kenezo: mosoxenune B Ilepuoanueckoit cucreme xumuyeckux syemeHtoB 1. U.
MenneneeBa, CTpOEHME aTOMa, HaxoXkJaeHuUe B mpupoje. Puznyeckue M XUMHUYECKHUE
cBoicTBa kene3a. Oxcuapl, runpokcuasl U comu skenesza (1) u xenesa (lll), ux cocras,
CBOICTBA U MOJyYEHHUE.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C OoOpa3laMi METAaJUIOB W CIUIABOB, MX (DU3MYECKHUMH CBOWCTBAMH,
U3Y4YEHUE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXKHO MCIOJIb30BaHUE BUAECOMATEPUATIOB),
OCOOEHHOCTEH B3aMMOJICHCTBUSL OKCHJA KalbliMsl W HATpus C BOJOW (BO3MOKHO
WCIO0JIb30BAHME BHJIEOMATEpUANIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOABI, Ipolecca
TOpPEHUs Kelle3a B KUCIOPOJe (BO3MOXHO MCIIOJIb30BaHHE BHAEOMATEPUAIOB), MPU3HAKOB
MIPOTEKAHNS KAUECTBEHHBIX peaKluii Ha MOHBI: MAarHus, KaJablus, ATFOMUHUS, [IMHKA, jKeJe3a
(1) u xenesa (I1), meau (11), HabmrOIEHUE W OMMCAHUE MPOIECCOB OKPAIIUBAHUS TJIAMEHH
MOHAMM HAaTpUsl, Kajdusl M Kajublus (BO3MOXHO HCIHOJb30BaHUE BHJIEOMATEPUANIOB),
uccienoBaHue aM(POTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHHUS U THAPOKCHA [IMHKA, pEllIeHNe
AKCIEPUMEHTAJIbHBIX 33134 10 TeMe «BaxkHele MeTaibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAS cpeaa

BemecrBa u Marepuanel B MOBCEIHEBHOM JKHM3HM 4enoBeka. be3omacHoe
WCI0JIb30BAHME BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBasi moMoIib npu XMMHYECKUX
0’KOTax U OTPaBIICHUSX.

XuUMHYecKoe 3arps3HEHHE OKpyxkKarouleil cpensl  (mpenenbHas — JOMyCTHMast
KOHIIeHTpaus BemecTs, naiee — [1JIK). Poas xumun B pemeHnn S3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuit IKcnepumenm:

U3ydYeHHe O00pa3loB MaTepuaylioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJMMEpPHBIE
MaTepuabl).

Meostcnpeomemmwie ceasu

Peanuzanusi MeXNnpeAMETHbIX CBA3€H MNpu H3ydyeHMHM XuMuUM B 9  Kiacce
OCYILIECTBIISICTCSI Yepe3 HCII0JIb30BaHME KaK OOIIMX e€CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHH, SIBIAIOIIUXCS CHUCTEMHBIMHU JJISi OTHAENbHBIX MPEIMETOB €CTECTBEHHO-HAY4YHOTO
UK.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHA: Hay4yHbIA (DakT, TUIIOTE3a, 3aKOH, TEOpus,
aHalM3, CHHTE3, KiIacCU(UKAIMs, [EepUOJUYHOCTb, HAOJIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBAaHUE, HW3MEpPEHHE, MOJElb, SIBIIEHUE, NApHUKOBBIM APQPEKT, TEXHOJIOTHs,
MaTepHabl.

Oduzuka: Marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYNA, DJCKTPUUYECKUN 3apsii, MNPOBOJHUKH, MOIYIMPOBOTHUKH,
TUDIIEKTPUKH, (POTOATIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, Ias,
pacTBOp, PAacTBOPUMOCTb, KPHUCTAJUIMUECKash peHI€TKa, CIUIaBbl, (U3NYECKHE BEIMYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buosnorus: ¢orocunTes, apixanue, 6nochepa, 3KocucTeMa, MUHEpaiIbHble yI100peHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILIECTBA.

I'eorpagus: armocdepa, ruapochepa, MHUHEpadbl, TOpHbIE TNOPOIbI, MOJE3HBIE
HCKOIIaEMBIE, TOIIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XoAe OOy4yeHHs XHMUU B €IUHCTBE Y4YeOHOW U BOCHHTATEIBHOU
JEATEIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCHUHCKMMH COLMOKYJIBTYPHBIMU WU
TyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE NpaBUIaMH M HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT IPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTUS M COIMATIH3AINN
00yJaromuxcs.

JIMYHOCTHBIE Pe3yJabTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMHI M PAaCIIMNPEHUE OIbITA IEATEILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACIIeJIMIO, TIOHUMAHUs 3HAYCHHUS XUMHUYECKOW HAayKH B KH3HH COBPEMEHHOTO
o0rIecTBa, CIIOCOOHOCTH BIIAZIETh JOCTOBEPHON MH(POPMAIIUEH O MepeIOBBIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OT€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPA U OOIIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPEJCTAaBICHUS O COIMAJIBHBIX HOPMAxX W MPaBWIAX MEXIIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIE3HOW,
y4eOHOUCCIIEIOBATEILCKOM, TBOPUECKOW W JPYTrUX BHUAAX NEATEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOM COBMECTHOM NEATENbHOCTH INPHU BBINOJHEHWH Y4eOHBIX, MO3HABATEIbHBIX
3a1ad, BBITIOJHEHUM XHUMHUYECKHX OKCIIEPUMEHTOB, CO3JIaHMH y4eOHBIX IPOEKTOB,
CTPEMJICHHSI K B3aWMMOIIOHMMAHHUIO W B3aUMOTIOMOIIM B TMpoIlecce OTOW ydeOHOU
IeATeNTbHOCTH, TOTOBHOCTH OILIEHMBATh CBOE IMOBEJCHHE M TOCTYIKHM CBOWX TOBApHIICH C
MO3HUIIUHM HPABCTBEHHBIX M ITPABOBBIX HOPM C y4ETOM OCO3HAHUS MOCIEICTBUH IO CTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE TIPEICTABICHUS O BEHIECTBE M XMMHUYECKOW peaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIAIOIINE OCHOBY JJIS
NOHUMAHUS CYINIHOCTH HAydyHOH KapTHHBI MHpA, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS IMPHUPOJBI, B3aMMOCBS3SIX YENOBEKAa C MPUPOJHOU Cpenow, o
POJIM XUMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHbIE MOTHBBI, HAIpPaBJICHHBIE HA IMOJTYYCHHE HOBBIX 3HAHUI MO0 XUMUH,
HEOOXOoMMBbIe 11 OOBSCHEHUS] HAOIIONAEMBIX IPOLECCOB W SBICHHM, NO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHUTATEIbCKON KYIBTYPHL, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIBHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHON JHMTEPAaTYpOH, AOCTYIHBIMH TEXHHYECKHMHU
cpencTBaMu HHQOPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHHIO U MO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IMPOCKTHOW M HCCIEAOBATENbCKON JIEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAaNPaBJICHHOCTH M YPOBHS OOYYCHUS B TAJIbHEHUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHWE ILIEHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBEIO,
YCTAaHOBKHM Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUE MOCIEACTBUI M HENPHUITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOICHNUS
NpaBU O€30MaCHOCTH MPH OOPALIEHUH C XMMHUYECKUMH BELIECTBAMU B OBITY U pealbHOU
KHU3HU;

5) Tpya10BOr0 BOCIIMTAHHUS:

UHTEpeC K MPaKTHUECKOMY H3YYEHHMIO Npodeccuii M Tpyaa pazIudyHOro poja,
YBOKEHHE K TpPyAy M pe3yabTaTaM TPYIOBOH NESATEIBHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUs] TPEAMETHBIX 3HAaHMM 1O XUMHM, OCO3HAHHBIA BHIOOP HMHIMBUAYaIbHON
TPAaeKTOPUU MPOJIOJDKEHUSI 00pa30BaHMs C YUETOM JIMUHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX MHTEPECOB U MNOTpeOHOCTeH, ycrmemHod mnpodeccruoHaibHON
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NEATeNbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHH, TOTOBHOCTH aJalTUPOBAThCS B
npoeccuoHaIbHOU cpese;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKU 11eJIeCO00pa3HOEe OTHOILIEHHWE K MNPUPOJE KaK HCTOYHHUKY XKU3HU Ha
3emJie, OCHOBE €€ CYIIEeCTBOBaHHMS, IOHMMaHUE IEHHOCTH 37J0POBOTO U 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (H3MUYECKOMY M TCHXHYECKOMY
3I0POBBIO, OCO3HAHHUE IEHHOCTH COOIOJICHHS TPABUII OE30I1aCHOTO TIOBEACHUS TIPU paboTe ¢
BELIECTBAMHU, a TAKXKE B CUTYaLUsX, YIPOKAIOIIUX 370POBbIO U KU3HHU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJIydaeMble TPU M3YUYECHUH XUMUH, JJIS PEIICHHS
3a/a4, CBSA3aHHBIX C OKpY)KAlOWEd NPUPOJHOW CpEIoM, Ul IOBBIIMICHHUS YPOBHS
9KOJIOTMYECKON KYJIbTYpPbI, OCO3HAHUS IJI00AJBHOTO XapakTepa SKOJIOTMYECKUX MpoOieM U
NyTed MX pEelIeHHs] MOCPEICTBOM METOJIOB XUMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBATbCSI UM B [TO3HABATEIbHON, KOMMYHHUKAaTUBHOM U COLIMATIbHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pPe3yJabTaTOB BBLACISAIOT 3HAYMMbIE IS (OPMUPOBAHUS
MHPOBO33pEHHU 00IIIeHayYHbIE TIOHSTUS (3aKOH, TEOpHUsl, PUHLIUII, TUIIOTE3a, (PAKT, CUCTEMA,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAaYyYHBIX
y4eOHBIX MpeaMeTax M TO3BOJISIIOT Ha OCHOBE 3HAHUM W3 3THUX IpPeaMeToB (OpPMHUPOBATH
MIpe/ICTaBJIeHHE O IEJIOCTHON Hay4yHOM KapTHHE MHpa, U YHUBEpcajlbHble YueOHbIe AeHCTBUS
(mo3HaBaTenbHble, = KOMMYHUKATHUBHbBIE,  PETYJISITHUBHBIE),  KOTOpble  OOECHeunBarOT
(¢bopMHUpOBaHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY IIJITAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1eMCTBUSA:

YMEHHS MCIOJIb30BaTh IPUEMBI JIOTHYECKOTO MBINUICHUS IPU OCBOCHUM 3HAHUIL:
pacKpelBaTh CMBICT XUMHUYECKHUX TOHATHHM (BBIICNATh HUX XapaKTepHbIE IPU3HAKH,
YCTAQHABJIMBATh B3aUMOCBSI3b C JIDYTUMH THOHSATHSMM), MCIOJIB30BaTh MOHATUSA VIS
OOBSICHEHUSI OTAEIbHBIX (AKTOB M SBJICHUMN, BBHIOMpATh OCHOBAaHMA W KPUTEPUU IS
KJIacCU(UKAMM XMMHUYECKHX BEIIECTB M XUMHUECKUX peaKklUil, ycTaHaBJINBaTh MPUYUHHO-
CIICZICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Yy4YEHMsI, CTPOMUTH JIOTMYECKHE DPACCYXKACHUS
(MHIYKTUBHBIE, A€YKTUBHBIE, 10 AHAJIOTHUHN), eJIaTh BBIBOIbI M 3aKJIIOUEHHUS;

yMEHUE NPUMEHATh B IIPOLIECcCe MO3HAHMS TOHATUS (IPEIMETHBIE U METANPEIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJEIM, UCIOJIb3yeMble B XUMHH, IPeoOpPa30BbIBATh LIUPOKO
IPUMEHSEMblE B XMMHUU MOJICJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJ
3JIEMEHTa), XUMUYeckas (opMmynaa U ypaBHEHHE XMMMYECKOW pEaKUMHU — IPH pEeIICeHUU
y4eOHO-1I03HaBaTEIbHBIX 33734, C Y4ETOM 3TUX MOJEIbHBIX IMPEACTaBIECHUIN BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHbIC IPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U
XUMUYECKUX PEaKLuil, BBIABIATh OOIIME 3aKOHOMEPHOCTH, PUUYNHHO-CIIEICTBEHHBIE CBSI3U
U IPOTUBOPEYMSI B U3y4aeMBbIX IIPOLIECCAX U SBJICHUSX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS, A
TaKKe B KaueCTBE OCHOBBI s (POPMUPOBAHMS THIIOTE3bl MO IMPOBEPKE MNPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

pUOOpETEeHUE OMBITA M0 IUIAHUPOBAHUIO, OPTaHU3AIMHN U MPOBEACHUIO YUEHUYECKUX
HKCIIEPUMEHTOB, yMEHHE HAOII01aTh 3a XOJ0M IpoIiecca, CaMOCTOSATENIbHO MPOrHO3HMPOBATh
€ro pe3ynbTaT, (OpMYJIHpOBaTH O00OOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIEIOBAHMUs, COCTABIATH OTUET O MPOJIeIaHHON padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBATh U HMHTEPIPETUPOBATH HWH(POPMALUIO Pa3IMUHBIX
BUJIOB U (pOpM mIpeJcTaBiICHHUs, TOTy4aeMy0 U3 pa3HbIX UCTOUYHUKOB (HAyYHO-TIOMYJIsIpHAs
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JUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIpaBOYHbIe MocoOus, pecypcsl HHTepHera),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TMPHUMEHATh pa3jIMyHble METOJbl M 3alpOChl MPH TIOUCKE M OTOOpE
nH(OPMAIIUA W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX ISl BBIIOJIHCHUS YYCOHBIX H
MO3HABATENBHBIX 33/1a4 ONpPEACNEHHOTO THIIA, MPHOOpPETEHHWE OmblTa B  00JacTh
WCTIOJIb30BaHUST MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJCHHE KYJIbTYpOu
aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOWPAThH
ONTUMANIbHYIO (POpMY TpescTaBiIeHUs] HHPOPMAIMU U WUTIOCTPUPOBATH pelIaeMble 3aJauu
HECJIOKHBIMU CXEMaMHU, JIUarpaMMaMH, IPYruMu popMaMu TpaduKH U X KOMOMHAIIMSIMH,

YMEHHUE UCTOJB30BATh U aHAJIM3HPOBATH B MpOIECCe y4eOHOW M HCCIEeN0BATEIbCKON
NEATeNbHOCTH WH(POPMALMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEILCKOTO XO3SICTBA W
TpaHCIIOPTa Ha COCTOSIHUE OKPYKAIOLIEeH MPUPOTHOU CPEIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUSL:

YMEHHs 3a7aBaTh BOINpPOCHl (B XoJe Auaiora U (WiM) AUCKYCCUHU) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (OpMyIHpOBATH CBOM MPEIJIOKEHUS OTHOCHTEIHHO BBIIOJHEHHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABIIATH IOJYUYEHHBIE PE3yNIbTaThl TO3HABATEIFHOW NESTEIHFHOCTH B
VCTHBIX W THCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUI0 PE3YyIbTaTOB BBIOJTHCHHUS
XUMHUYECKOTO OKCIIEpUMEHTa  (71a00paTOpHOTO  OmMbITa, JabopaTOpHOW  paboOTHl  TIO
UCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEILHON
W WCCIIEOBATEILCKON MEATENFHOCTH TPU PEIICHHH BO3HUKAIOMIMX MPOOJieM Ha OCHOBE
y4uéTra OOIIMX HWHTEPECOB M COIJIACOBAHMS TMO3HMIMH (0OCYXACHHUS, OOMEH MHCHHSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX JECUCTBUN, ONpENEIIEHHE KPUTEPHEB IO
OIIEHKE Ka4ueCTBa BBHIMIOJHEHHOMN pabOTHI U APYTHE).

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4eOHbIE 1eCTBUS:

YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  IIeId  JIEeATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBJISIT, KOHTPOJHMPOBaTH M MpPU HEOOXOAUMOCTH KOPPEKTHPOBATH  CBOIO
NESTENBbHOCTh, BBIOMpaTh Hamboaee dS(PPeKTUBHBIE CHOCOOBI peEIIeHUS YYEOHBIX H
MO03HABATENIbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTaBIATh WM KOPPEKTHUPOBATh MPEIOKEHHBIN
QITOPUTM JICHCTBUIM MPH BBINOJHEHUH 3aJaHUM C y4€TOM IMOJIyYE€HHUS HOBBIX 3HAaHUN 00
M3y4aeMbIX OOBEKTaxX — BEIIeCTBaX M PEaKIUsAX, OLEHUBATH COOTBETCTBHE IOJy4YEHHOTO
pe3ynbTaTa 3asBJICHHON 1€/, YMEHHE MHCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTEIbHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil paboueil mporpaMMoii, BBIAENSIOT: OCBOCHHbBIC
0oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObI JeHCTBUH, crneuuduyeckue s
MpeIMETHON 00acTH «XUMUS», BHBI JEATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHHUA, €r0
UHTEpIpEeTAlNy, MNpeoOpa3oBaHUI0 U TMPUMEHEHHUIO B Pa3UYHBIX Y4YEOHBIX M HOBBIX
CUTYaIUSIX.

K xonIiy 00ydyenus B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

®  PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: aTOM, MOJIEKYJla, XUMUYECKUIN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTENbHAS aTOMHAas W MOJIEKYNspHas Macca, KOJMYECTBO BEIIEeCTBa,
MOJIb, MOJISIPHASI Macca, MaccoBasi JIOJIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHHUS,
XUMHYECKash peaklus, KiIacCu(UKalusg peakluid: peakluu COSAUHEHHsS, peaKiuu
pa3noKeHus, peakluyd 3aMEeICHHs], PEaKIui OOMEHa, IK30- M JHIOTEPMHUYECKHUE PEaKIIHH,
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TETIOBON 3 EeKT peakuuu, Sapo aToma, >JICKTPOHHBIM CIOW aTroMa, aTOMHas OpOWTalb,
paauyc aroma, XMMHMYECKas CBS3b, MOJSPHAs M HENOJspHas KOBAJEHTHAas CBSA3b, MOHHAs
CBsI3b, MIOH, KATUOH, aHUOH, PACTBOP, MAaccOBasl 10Jis BelleCTBA (IIPOLIEHTHAsI KOHLIEHTPALIMsl)
B pacTBOpPE;

¢  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYCCKUX TIOHSTHH W MPUMEHSTH 3TH
TTOHSATHS IPU ONMMCAHUY BEIIECTB U UX NIPEBPAIICHHIA;

®  JWCMOJB30BAaTh XHMHUYECKYI0 CHMBOJIMKY JMJISi COCTaBJICHUS (OPMYN BEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIINI;

®  OIpeleNsITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHMSIX, CTEIECHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHMSX, NPUHAUIEKHOCTh BEIIECTB K
omnpeeIEHHOMY KJIACCy COSTUHEHUN 10 popMysiaM, BUI XUMUYECKOHN CBsI3U (KOBAJICHTHAS U
HMOHHAs1) B HEOPraHUYECKUX COCTMHCHUSX;

e packpeiBaTh cMmbich [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHHE T[EePUOJNYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHX DJJIEMEHTOB OT HX
nosioxxeHus B [leproanueckoii cucreme, 3aKOHOB COXPAaHEHHUS] MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHA ABOTa/ipo;

® ONUCHIBATh U XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuoauueckoit cucTemsl
XUMHMUYECKUX DJIEMEHTOB: pa3iuyarTh MOHATHS «rJlaBHasg mnoArpynna (A-rpynma)» u
«mmo6oyunas noarpynna (b-rpymma)y», mansie u 0oJbIINe TEPHUOIbI, COOTHOCUTH 0003HAYCHHS,
KoTopble uMerorcs B Tabmuue «llepuonmyeckas cucremMa xumuueckux snementoB JI. U.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHMUYECKUX DJIEMEHTOB
(cocraB u 3apsan sapa, oOliee YMciIO AMEKTPOHOB M paclpesesieHHe MX MO AJIEKTPOHHBIM
CIIOSIM);

e  iaccupUIUPOBATh XUMHUECKHE IEMEHTbI, HEOPraHUUYECKHUE BEIIeCTBA, XUMUUYECKUE
peakiuu (1Mo YUCIIy ¥ COCTaBYy yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMIOBOMY 3P HEKTY);

e  XapakTepu3oBaTh (OMHUCHIBaTH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECCTB Pa3IMYHBIX
KJIaCCOB, MOATBEPIK1ast OTHCaHue npuMepamMu MOJIEKYIISIPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEaKIIHIA;

e [IPOTrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX Kau€CTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

®  BBIYHCIATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO  MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JOJIF0 XUMUYECKOT0 3JIEeMEHTa Mo (QopMyle COEIUHEHHsS, MAacCOBYIO JOJIO BElIECTBa B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

® [PUMEHSITh OCHOBHBIE ONEPAIUU MBICIUTEIBHON JESITENbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, O0000IIEeHHe, CHUCTEMATH3alUIo, KIACCU(UKAIMIO, BBISIBICHUE TMPUYHHHO-
CIIEICTBEHHBIX CBSI3€d — M M3Y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX pPEaKIuii,
€CTECTBEHHO-HAY4YHbIE METOJbl MMO3HAHUS — HAOIIOJCHHE, H3MEpPEeHHe, MOJIEIUPOBAHUE,
AKCIEPUMEHT (peaabHbIN U MBICICHHBIN);

e cjeloBaTh IpaBUJIaM I[IOJIb30BAHMUS XMMHUYECKOH TMOCyAOW U JabopaTOpHBIM
obopynoBaHHEM, a TaKXe TMpaBWiIaM OOpallleHuss C BElIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU IO BBIMOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKHX OMBITOB MO TMOJYYEHHUIO H
coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOJOPOIA M KUCIOPO/Ia), TPUTOTOBIEHUIO PaCTBOPOB C
ONpeeNEHHON MacCcOBOM JOJie pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh W IMPOBOAMTH
XUMHUYECKUE HKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB IIEIOUYEH M KUCIOT C TOMOUIBIO
MH/UKATOPOB (JakMyc, (heHoIPTaNCHH, METUIIOPAHK U IPyTHE).

K xoHIy 00yueHus B 9 Kjacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHIA:

®  PaCKpbhIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHSATHUN: XUMUYECKUH DIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CIJIOKHOE BELIECTBO, BAJIEHTHOCTD,
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JIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCIIEHUS, XMMHUYECKas pEaklus, XUMUYECKasl CBS3b,
TeroBoi  3¢ddexkr peaknuu, MOJIb, MOJSIPHBIM 00BEM, PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIMTHYECKAss  JUCCOLMAIMSA, pPEaKUUu HOHHOTO  OOMeHa,
KaTaln3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE H  HEOOpaTUMBbIE  pPEeaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKLUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XMMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTaJJIn4yecKas), KpUCTAJIMYECKasl peliérka, KOPpPO3Us METalIOB, CIUIABbl, CKOPOCTh
XMMUYECKOHN peakluu, IpeaeabHo gonycrumas konuentpanus [1/IK Bemecrsa;

®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYCCKUX TIOHSTHH W MPUMEHSTH 3TH
TIOHATHS IPU OMMCAHUY BEIIECTB U X MPEBPAICHHIA,

®  WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsi COCTaBJICHUS (QOpPMYN BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIU;

® OmpeleNsThb BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHMUYECKUX DJIEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY Kiaccy
COeIMHEHUI 1o popMyiaM, BUJ XUMUYECKOHN CBS3M (KOBAJIEHTHAs, MOHHAs, MeTajsInyecKast)
B HEOPraHMYECKHUX COEAMHEHMUSX, 3aps]l MOHA N0 XUMHUUYECKON (GopMmyrsie, XapaKkTep cpelbl B
BOJHBIX PAcTBOpaX HEOPTaHWYECKUX COEOUHEHHM, THUI KPUCTAIMYECKOW pEeHETKU
KOHKpETHOTO BEIIECTBa;

e packpeiBaTh cMmbich [lepuoanueckoro 3akona /. 1. MenneneeBa u 1EMOHCTPUPOBATH
€ro MOHMMAaHME: OIUCBHIBATh M XapaKTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyeckoii
CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3/inyaTh MOHITHUS «TJIaBHas MoArpymnmna (A-rpymnmna)» u
«mmo6oyunas noarpynna (b-rpymma)y», mansie u 0oJbIINe MEPHUOIBI, COOTHOCHTH 0003HAYCHUS,
KOTOpbIE UMEIOTCS B MEPUOANYECKON TalnHIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS
aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa, oOllee YHUCIO 3JIEKTPOHOB U
pacmpeneneHie WX IO D3JEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AJIEMEHTOB M UX COEIMHEHUI B Mpejenax MallbIX NEpPUOJOB U TIaBHBIX
MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e  iaccupUIUPOBATH XUMHUECKHE FIEMEHTbI, HEOPraHUUYECKHUE BEIIeCTBA, XUMUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEILIECTB, M0 TEIJIOBOMY 3 eKTy,
10 U3MEHEHHIO CTETIeHEH OKHCICHUS! XUMUYECKUX AIIEMEHTOB);

®  XapaKTepu3oBaTh (OMHCHIBATH) OOIIME M creuuUYecKue XHMHUYECKHE CBOWCTBA
MPOCTBIX M CIOKHBIX BEILIECTB, MOATBEpXkAas OMUCAHHE IMPUMEpPaMU MOJICKYISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

®  COCTaBJISITh YPABHEHUS AJICKTPOIUTUYECKON TMCCOLUUAIIUU KUCIOT, IEJI0Yei U coel,
MOJIHBIE U COKpalléHHbIE YpaBHEHHUS peaklUid HOHHOTO OOMEHa, ypaBHEHHS peakiuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUYECKON CBS3M MEXKAY BEIIeCTBAMHU Pa3IUYHBIX
KJIaCCOB;

®  PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMIl MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

® TPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBHCHMOCTH OT MX CTPOCHMS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

®  BBIYHCIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
J0JI0 XMMUYECKOTO 3JIeMeHTa Mo (opMyse COEIMHEHHUs, MacCOBYIO JIOJIIO BeEIlecTBa B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peaKInu;

e CcOOmOJATh TpaBWIIa TOJIb30BAHMSA XUMHYECKOW TMOCYAOH M  J1abopaToOpHBIM
obopynoBaHuWeM, a TaKKe TpaBHia OOpalleHHus C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU IO BBITOTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYEHHUIO H
coOupaHHIo ra3000pa3HBIX BEMIECTB (AaMMHUaKa U YTIIEKUCIIOTo ra3a);
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cynbdar-,

MPOBOJIUTH PEAKIIMH, MTOATBEPKAAIOUINE KAUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHI-, OpOMUA-, HOAU-, KapOoHaT-, pocdar-, cummkar-,

TUJPOKCU]I-UOHBI,

KaTHUOHBI

aMMOHHA W  HOHBI

MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BELIECTB;
NPUMEHATh OCHOBHBIE ONEPALMHA MBICIUTEIBHON JAEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CHUCTEeMATU3aIMIO, BBISIBIICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH —
JUISl U3Y4YEHUs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJIbI

IIO3HAHUS — HaOIIOIEHHE,

MBICJICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

HN3Y4YCHHBIX MCTAJIJIOB,

U3MEpEHUE, MOJEINPOBaHUE, OSKCIEPUMEHT (peajbHBIl MU

HaumenoBanue pa3aeioB U
TEM MPOrpaMmabl

KoaunyecTBo yacoB

Bcero

Konrtpoun
HbIE
padoThI

IIpakTH
YyecKue
padoThbI

DJIeKTPOHHbIE
(uu¢posbie)
oOpa3oBarteJ/ib Hble

pecypchbl

Paznea 1.IlepBoHayajibHble XUMHYECKHE TOHATHS

1.1 | Xumusa — BakHast 0071aCTh 4 0 2 bu6moreka [IOK
€CTECTBO3HAHUSA U https://m.edsoo.ru/
MPAKTUYECKOU JIeATETLHOCTH 7f41837c
yeaoBeKa

1.2 | BemecrBa 1 XuMHyecKue 10 1 0 bu6mmoreka [IOK
peaknuu https://m.edsoo.ru/

7f41837c¢
Hroro mo pazgeny 14

Pasznen 2.Ilepuoauyeckuii 3axoH u [lepuoguyeckas cucreMa XuMH4YeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHue aToM0B. XuUMH4YecKasi CBsA3b. OKMCIUTEIBLHO-
BOCCTAHOBHMTEJIbHbIE PeaAKIIHH

2.1 | Ilepronueckuii 3aKOH U 5 0 0 bu6mmoreka [JOK
Iepuoanyeckas cucrema https://m.edsoo.ru/
XUMHYECKUX 3emMenToB Jl. W. 7f41837¢c
Menneneea. CTpoeHue atoma

2.2 | XuMu4ecKas CBS3b. 6 1 0 bubmuoreka [JOK
OKHCIIUTETBHO- https://m.edsoo0.ru/
BOCCTaHOBHTEJIbHBIE PEAKITUN 7f41837¢c

Wroro no pazueny 11

Paznen 3.Bakneiimme npeacTaBu

TECJIH HEOPTraHUYCCKUX BEIIECTB

3.1 | Bo3ayx. Kucnopon. [lonsitue 06 | 6 0 1 bubnuoreka [IOK

OKCHIaX https://m.edsoo0.ru/
7f41837c

3.2 | Bogopoa. Ilonstue o kucnotax 8 0 1 bu6mmoreka [JOK

U COJIAX https://m.edsoo0.ru/
7f41837c

3.3 | Bona. PactBopsl. [lonsitue 06 6 1 1 bu6nmoreka [JOK

OCHOBAaHHUAX

https://m.edsoo.ru/
7f41837c
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3.4 | OCHOBHBIE KJIACCHI 23 1 1 bubnmoreka [JOK
HEOPraHWYeCKUX COCJAMHCHUI https://m.edsoo.ru/
7f41837¢c
Wroro mno pazmeny 43
OO11ee KOJIMYECTBO YacOB I10 68 5 6
porpaMme
9 KUIACC
Ne | HaumeHoBaHue pa3aesioB U Koun4yecTBo 4acos DJIeKTPOHHBbIE
/I | TeM NPOrpaMMmsl Bcero | Koutpoan | IIpakrn | (WHppoBkIe)
HbIE yecKHue 06p330BaTe.ﬂbele
padoThl padorbl | PECYPChHI
Pasnen 1.BemecTtBo 1 XMuMH4YeCKHe peaKIUA
1.1 | [loBTOpenue u yriryoneHue 4 1 0 bubmorexa [IOK
3HAHWI OCHOBHBIX Pa3/ieioB https://m.edsoo.ru/7f41a6
Kypca 8 kinacca 36
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bu6moreka [IOK
MPOTEKAHUS] XUMUUECKIX https://m.edsoo.ru/7f41a6
peakiuit 36
1.3 | DnekTponuTHYECKAs 9 1 1 bubmuorexa [JOK
MACCOLMALAS. XAMUUYECKHE https://m.edsoo.ru/7f41a6
peaKkIuu B pacTBOpax 36
Hroro mo pazgeny 17
Pa3nen 2.HeMeTa/JIBI M UX COeAMHEHHUS
2.1 | Obmas xapakTepuCcTUKa 5 0 1 bubmuorexa [JOK
XUMHYecKux 3eMentoB VIIA- https://m.edsoo.ru/7f41a6
rpymmbl. ['ajoreHsr 36
2.2 | Obmas xapakTepuCTUKa 6 0 0 bubnuoreka [JOK
XHUMHYECKHX 31eMeHTOB VIA- https://m.edsoo.ru/7f41a6
rpymmbl. Cepa u eécoeTMHEHHS 36
2.3 | OOmas xapakTepuCcTUKa 7 0 1 bubnuoreka [JOK
XHUMHYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a6
rpymmbl. A30T, pochop u ux 36
COCIMHEHUS
2.4 | OOmas xapakTepucTuKa 9 1 2 bubnnoreka [JOK
XHUMHYECKHX 31eMeHTOB |V A- https://m.edsoo.ru/7f41a6
TpyIIbL. YTICPOI U KpEMHHN 36
1 UX COCIMHCHHS
Hroro no pazneny 27
Paszgen 3.MeTta/iILI 1 X COeANHEHUS
3.1 | OOGmue cBoiicTBa METaIOB 4 0 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36
3.2 |BaxkHeiime METaJIbI U UX 13 1 2 bubmuoreka [JOK
COEJIMHEHUS https://m.edsoo.ru/7f41a6
36
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Hroro o pazneny 17

Pa3nen 4. XuMus U oKpyKawias cpeaa

4.1 BeniectBa u marepuaisl B 7 1 0 bubnnoreka [IOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a6
36
Uroro no pazgeny 7
OO0I11ee KOJIMYECTBO YaCOB 110 68 5 7
pOrpaMme

YYEBHO-METO/IUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNMPOLECCA
Oobs13aTesIbHbIE YUeOHbIe MAaTEePHAJIBI /151 YYEeHUKA
» Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narenscTBo
«IIpocsemenue
* Xumus, 9 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AkiinonepHoe o011ecTBo
«M3narensctBO «lIpocBemenue»

MeTozmquKne MaTepna.m)I JIA yaneJm

» Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.1°., AknnonepHoe o6mectBo «M3marenscTBo
«IIpocsemenue»

» Xumus, 9 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AkiinonepHoe 00111ecTBO
«M3narenbctBO «lIpocBemenue»

udposbie o0pazoBaTe/ibHbIE peCypPChl U PeCYPChI CeTH HHTEPHET
Marepuansi®I'NC «Mosimkoiay
bu6mmoreka [IOK
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