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HHOACHUTEJBHAA 3AIIMCKA

[IporpammMa 1Mo XMMHUU Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUsI COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakke Ha ocHOBe (enepanbHOl paboueit
IpOTpaMMbl BOCHUTAHUS U C YYETOM KOHUEMNIMU MPENoIaBaHusl y4eOHOTro mpeamera «XUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoii denepamu.

[IporpamMa 1o XuMMuM AaéT NOpPEACTABICHME O LeJAX, OoOmed cTpaTeruu oOy4YeHHs,
BOCIIUTaHUsI M Pa3BUTUS OOYyYalOIIMXCS CpPEACTBAMH Y4YeOHOTrO NpeaMeTa, YCTaHABJIMBAET
o0s13aTesIbHOE MPEIMETHOE COJEpIKaHUe, MpelycMaTpuBaeT paclpeieseHue ero o KiaccaM M
CTPYKTYpUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpamMMbl MO0 XUMHUHU, ONPEAEISIET KOJIMUYECTBEHHbIE U
KAUECTBEHHbIE XapaKTEPUCTUKU COJEP)KAaHUS, PEKOMEHJYEMYIO IOCJEI0BAaTEIbHOCTh U3YUEHUS
XUMHUHM C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKM y4yeOHOro mpolecca,
BO3PAacTHBIX OCOOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH MpeAMeETa JUIsl peaan3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl HA YPOBHE
OCHOBHOTI'0O 00111ero 00pa3oBaHusl, a TAKKe TPeOOBAaHUI K pe3yiabTaTaM 00yYeHHs XMMUU Ha YPOBHE
nenell M3ydeHus INpeAMeTa M OCHOBHBIX BMJIOB Y4eOHO-TIO3HABATEIbHOW JESTEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMHM CIY’)KUT OCHOBOHM JUIsl (popMUpOBaHMS MHUPOBO33pEHHsI 00y4aroIIerocs, ero
NPECTaBICHUN O MaTEPHAIbLHOM EIMHCTBE MHUPA, BAKHYIO POJIb HTPalOT (popMupyemble XUMHUEH
IPEJICTAaBICHUS] O B3aMMOIPEBPALIEHUSIX HEPTMU M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTAX
pemieHus TrI00anbHBIX MNpPOOJEM  yCTOMYMBOIO  pa3BUTHsI  4YEJIOBEUECTBA —  ChIPbEBOM,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3aliil BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001eil U (yHKIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHHUS U TBOPYECKHX CIIOCOOHOCTEH OOyyarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOW  JESTeNbHOCTH,  OSKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMMT CO CHEIU(PUKON HaydHOTO MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsI/Ia
Ha €MHCTBO MIPUPOJIBI " 4eJI0BEKaA, ABJIAETCS OTBETCTBEHHBIM 3TaroM
B ()OPMHUPOBAHUHU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00y4aroIuXcs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJOIMUYECKOE 00pa3oBaHue 00yUYarOIHUXCs.

JlaHHbple HampaBieHMs B OOYyYEeHMHM XUMHM OOECHEUMBAIOTCS CHEeUU(UKON coaepx aHus
yueOHOro mpenMeTa, KOTOPbIM SBISETCS MeJaroruuyecky aJanTHPOBAHHBIM OTpaXKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHSL.



Kypc xuMuum Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs OPUEHTHPOBAH HA OCBOCHME
00y4aromyMHUCsS CUCTEMBl NEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHUYECKOM XHMHUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX [IOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepXaHHs HpOrpaMMbl MO XHMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. CoJepkaHUE CKIIAJBIBAETCS U3 CUCTEMBl IOHATUH O XUMHYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI 0 XUMUYecKol peakuuu. O0e 3TH CUCTEMBbI CTPYKTYPHO
OpPraHM30BaHbl 10 NPUHLUIY IOCICIOBAaTENBHOIO Pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOM CBA3H;

— IpeACTaBICHUN 00 JIEKTPOJUTUYECKON AUCCOLUAIMU BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS pacCMaTpUBAIOTCd Ha OCHOBE OSMIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAOTCS M1OCIEA0BATEIBHO OT OJHOIO YPOBHS K JIPYTOMY, BBIIIOJHSS
(GyHKIUU OOBACHEHHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMmbl 10 XHUMHU CIIOCOOCTBYeT (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTaBILAIONICH HAYyYHOM KapTHHBI MHpAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HaHHMIO U METOJaM IO3HaHUA B Hayke. V3yueHue xumuu
IPOUCXOJUT C MPUBJICUEHUEM 3HAHUI U3 paHee M3YUYEHHBIX y4EOHbIX MpeaMeToB: «OKpyKarolui
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Ipy u3y4eHUn XUMHU TPOUCXOAUT (POpPMUPOBAHHE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, PAKTUUECKOM AEATENIbHOCTH YeIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajada y4eOHOro mpeaMera COCTOUT B (OPMHPOBAHUU
CHUCTEMbl XMMHYECKHUX 3HAHUN — BaXHEHIIMX (PAKTOB, NMOHATHUI, 3aKOHOB M TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKd, B
NPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS NPU M3YyYEHHUH BEIIECTB U XMMUYECKUX peakuui, B
(GOpMUPOBAaHMM W PA3BUTHUM [I03HABATEIbHBIX YMEHUH M MX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIIbHON U y4eOHO-MCCIIE0BATENbCKON JEeSATEIbHOCTH, OCBOCHHM IpaBUJl OE€30MacHOro
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[lpy wm3yuyeHHMM XMMHMHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Ba)KHOE 3HAYCHHE
npuoOpenu Takue 1eu, Kak:

—(OopMHUpPOBaHME HHTEIUIEKTYaJlbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO PELICHUH, CIOCOOHON alanTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KU3HU;

—HamnpaBlIeHHOCTh OOy4YeHMs Ha CHCTeMaTHyeckoe NpuoOlieHne oOlyyaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM JI€ATENbHOCTH, HAyYHbIM METOAAM IO3HaHUA, (OPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

—obecrieyeHre YCIOBUH, CHOCOOCTBYIOUIMX TMPUOOPETEHHI0 OO0YYaroIIMMHCS — OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

—opmupoBanue oO0mieil (QPyHKIIMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qucIe YMEHUH OOBSICHATh U OLCHUBATH SIBICHHS OKPY’KAIOIIET0 MUpPA, UCIIOJIb3YS 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUU, IPUMEHATh UX MPU PELIeHUH MPOOJIeM B MOBCEAHEBHON KU3HU
U TPYZIOBOM NESTENIHOCTH;



—dopmupoBanue y oOydaroumxcs T'yMaHHUCTHMYECKHUX OTHOIICHWH, MOHUMAaHHUS LEHHOCTU
XUMHUYECKUX 3HAaHUW s BbIPaOOTKH S3KOJOTHYECKH I1eJeco00pa3HOro MOBEIEHUs B OBITY U
TPYJAOBOM JNEATEIbHOCTH B LIEISX COXPAHEHMSI CBOETO 3/J0POBbS U OKpYKaIOLIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBAIIMK K O0YyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEUEIIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpoduiis u
HAIPaBIEHHOCTHU JaJIbHEHIIET0 00yUEeHHUS.

OO61iee 4ucIO YacoB, OTBENEHHBIX JI U3YYEHUS XMUMHHM Ha ypOBHE OCHOBHOI'O OOLIETO
oOpasoBanus, cocTaBisaeT 68 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSTUSA

[Ipenmer xumuu. Posib XMMUHM B KU3HU YE€IOBEKA. XMMHS B CUCTEME HayK. Tela U BEelecTBa.
®dusnuecKkue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Bemects. [loHaTue o MeTogax mo3HaHus B
xuMud. Yucteie BenecTBa U cmecu. CriocoObl pa3eieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas Gpopmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX SJEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHoOcUTeNnbHass aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJsipHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommuectBo BemectBa. Mosb. Mouisipast Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M 4KCIa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€rel o hopMynaM XUMHUYECKHX COCTUHEHHM.

dusznueckue U XUMHYECKUE SIBICHHUS. XHUMHUYECKas peakius U e€ NpHU3HAKU. 3aKOoH
COXPaHCHHSI MAacChl BEIIECTB. XHMHUYECKHE ypaBHeHUs. Kiaccumdukamus XUMHYECKUX PEakIuit
(coenMHEHUs, Pa3IOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKON MOCYJ0i, MpaBuiaMu paboOThl B JabOpaTopuu U NpuémMamu
oOpaiieHusi ¢ J1abopaTOPHBIM OOOpPYIOBAaHUEM, HU3YUYEHHWE M OMNUCaHUE (U3MYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHne (HU3HNYeCKuX (TIJIaBJICHUE BOCKA, TasHHE JIbJA,
pactupaHue caxapa B CTyNKe, KUIIEHWE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKATMBAaHNE MEIHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJia C KUCIOTOW) sSIBJICHUM, HAOII0IEHUE U
OTNHMCaHUe TMPU3HAKOB MPOTEKAHUs XWMHUUYECKHX peakiuil (pa3jioeHue caxapa, B3auMOJICHCTBUE
CEpHOI KHCIOTHI C XJOpHAOM Oapus, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aMMOJIeiicTBHE kene3a ¢ pactBopoM coiu menu (1), uzydenue cocoboB paziencHus cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHME, BBHIIAPUBAHME, TUCTWILISAIUSA, XpoMmarorpadus, MpoBeneHUe
OUMCTKA TIOBAPEHHOM CONHM, HAONIOJICHHE U ONHUCAaHWe pe3yabTaTOB IMPOBEICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHNE MOJIENEeH MOJIEKYJ (IIapOCTEPHKHEBDIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cMecwh razoB. CocrtaB Bo3ayxa. Kucimopom — 3JI€MEHT M IPOCTOE BEMIECTBO.
HaxoxneHnue kuciopoaa B mpupoze, pusudeckre U XMMUYECKHE CBOWCTBA (PEaKIMH TOPEHHs).
Okcuapl. Ilpumenenune kucinopona. CrocoObl TOMY4YeHHUS KUCIOpoAa B JIA0OpaTOpuu M
MPOMBINUICHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amuioTpomnHas MoAudUKanus
KHCIIOPO/JIa.



TennoBoit 3(PdeKkT XUMHUECKOW peakiuu, TEPMOXUMHUYECKUE YpaBHEHHUS, 5K30- U
SHAOTEPMUYECKHE peakluuu. TOmIMBO: yroidb M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenue Bogopoa B mpupoje, pusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTy4deHus. KUCIOThI U comH.

Mounsipablii 00bEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBolcTBa BoAbl. Bonma kak pactBopurens. PactBopbel. HackleHHsle u
HEHACBIIICHHBIE PaCTBOPHI. PacTBOPUMOCTH BellecTB B BoAe. MaccoBast 107151 BEHIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BOJbl. OcHoBaHusA. Poib pacTBOpoB B MpUpOAE U B KU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupojie. 3arps3sHeHue TpupoaHbIX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranumdeckux coenuHeHuit. Oxcuapl.  Kraccudukanus OKCHIOB:
coneoOpa3yrolmue (OCHOBHBIE, KUCIOTHBIC, aMpOTepHBIe) U HecoieoOpasyromue. HomeHkmarypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiaccudukanus ocHoBaHMiA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®u3znueckue MU XUMHUYECKHE CBOMCTBa ocHoBaHui. Ilomyuenue
OCHOBAaHMM.

Kucnotel. Knaccudukamnus kucinor. Homenknatypa kucinor. Dusnueckue U XUMUYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiatypa coneil. @usuueckue M XuMUyeckue cBoicTBa coneil. Ilomyuenue
COJICH.

['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHne COJIepKaHusl KHUCIOpoJIa B BO3JyXe, MOJTy4eHHE, coOHupaHue,
pacro3HaBaHME€ W U3yYEHUE CBOWMCTB KHCIOpOJa, HAOIIOJCHHE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS U TPEKpalleHHsl ropeHus (moxkapa), 03HAKOMIICHHUE C
o0pa3laMu OKCHJIOB U OMHCAHKME X CBOWCTB, MOJIyYeHHE, COOMpaHUE, PaclIO3HABAHUE U U3YyUCHUE
CBOICTB BojopoAa (ropeHue), B3auMojencTBue Bogopona ¢ okcuaoM menu (II) (BozmoxkHO
WCIIOJIb30BAaHUE BHUJEOMATEpPUAJIOB), HaOMIOJeHHE OOpa3IoB BEIIECTB KOJMYECTBOM | MOJb,
UCCIIEJOBaHNE OCOOEHHOCTEHW  pacTBOPEHHMsS] BEIIECTB C  Pa3IU4YHOM  PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MACCOBOM JIOJIEM pPacTBOPEHHOTO BEIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpUeM | KajibIleM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIEOBaHHE O0Opa3l0B HEOPraHUYECKHX BEIIECTB pPAa3IMYHBIX KJIACCOB,
HaOMO/IeHue M3MEHEHUS OKPAaCKM WHIUKATOPOB B pPacTBOpax KHUCJIOT U Ienouel, h3ydyeHue
B3anmojeiicTBus okcuaa menu (I1I) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METaJlJIaMH, PEaKIIHii
HEUTpaM3aIuu, MoJy4eHne HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJTHOTO METaJIa IPYTUM M3
pacTBOopa COJIM, pEIIEHWE OSKCIEpUMEHTAIbHBIX 3adady 1o TeMme «BaxHeilue Kiaccel
HEOPTaHUYECKUX COCTMHECHHI.

Iepuoauveckuii 3axkon u Ilepuoamueckass cucrema xumudeckux 3iaemenros JI. H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MOMBITKU KJIACCU(DUKAIMKA XUMHUYECKUX 3JIeMEHTOB. [IOHSATHE O rpymnmax CXOTHBIX
AJIEMEHTOB (IIIE€JOYHBIC U IEI0YHO3EMENbHbIE METAJUIbI, TalOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIIBI U THAPOKCHIBI.

Ilepmonnueckuit  3akoH. Ilepmonmueckas cucreMa  XMMHYECKHMX — aneMeHTOoB  [1.
U. Menneneea. Koporkonepuoanas u anuHHonepuonHas ¢opmel [leprognueckoit cuUCTEMbI



xumudeckux oanemeHtoB [[. W. Menneneea. Ilepumoast u rpynmbl. POU3HMYECKUH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oromnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX
obojouek aroMoB TepBbix 20 xumuueckux dsneMeHToB Ilepumoamueckoin cuctemsl [l
N. MenpeneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA O €ro MoJIokeHuto B Ilepuognueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHs pajuyca aTOMOB XUMHUYECKHX 3JIE€MEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue lleproanueckoro 3akoHa u I[leproauyeckoil cuCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3BUTHUA HayKu U npaktuku. /. . MenzeneeB — yd€HbIN U TpaXKaaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciaeHust. OKHCIUTENbHO--BOCCTAHOBUTEIIbHBIC peakinu. [Iporeccsl OKUCISHHS U
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAIJIOB M HEMETAJIIOB, B3aUMO/ICHCTBUE THIPOKCH 1A ITUHKA C
pacTBOpaMM  KHUCIOT M  IIEJIOYEH, MPOBEACHUE OINbITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMi (rOpeHre, PeaKiiui pa3ioKeHHsI, COSUHEHN).

Meswcnpeomemnnie ceasu

Peanuzamusi MeXNpeIMETHBIX CBSI3€d NMpPHU WM3YyYEHWH XMMHH B § KJIacCE€ OCYIIECTBISETCA
4yepe3 UCIMOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHSITHH, SIBISIOMIUXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTeCTBeHHO--HAYYHbIC TIOHATHSA: HAY4HbIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHaJIH3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCHEPUMEHT, MOJEIMPOBaHUE,
U3MEPEHHE, MOJIEIIb, SIBICHHE.

®u3uka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, H3O0TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUN 3apsij, BEIIECTBO, TeI0, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBA, Tra3, (U3WYECKHWE BEJIMYUHBI, €IUHUIBI W3MEPEHHS, KOCMOC, IIJIAaHETHI,
383151, ComHIle.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMBbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHUSA NPOrpaMMbl OCHOBHOI'O O6H_[CFO O6pa3OBaHHH
JOCTUIalOTCA B XOAC 06y‘{CHI/I$I XUMHUHU B CAUMHCTBEC qu6HOI>'I 1 BOCHHUTATEIIbHOM JACATCIIBHOCTH B
COOTBETCTBUH C TpaJAUIIHOHHBIMUA pOCCI/II\/’ICKI/IMI/I COOUOKYJIIBTYPHBIMHU W JTYXOBHO-HPAaBCTBCHHBIMU
OCHHOCTAMHU, NPUHATBIMH B 06H1€CTBG ImpaBujIaMMd W HOpMaMMW IIOBCACHUA H CHOCO6CTBYIOT
mnmponeccamM CaMOITIO3HAHUA, CaMOPa3BUTHA U COLIMATIU3 AN O6yanOHIHXCﬂ.



JIndHOCTHBIE pE3yNbTAaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMNA ¥ pPACIIUPEHHE OIbITa NEATEIHbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOUICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAYIHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHHUS XMMHMYECKONM HAayKd B JKU3HH COBPEMEHHOrO OOIlecTBa,
CIIOCOOHOCTH BIQJIETh JOCTOBEPHOUM HHGpOpMAIMEl O NEPeqOBBIX JOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBOH U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa
1 00IIEeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COINHMAIBHBIX HOPMaxXx M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHHUKATUBHOM KOMITETCHTHOCTH B 00IIIECTBEHHO TMOJIE3HOM,
y4e0HO-MCCIIeIOBATENILCKON, TBOPUYECKOM W JPYTMX BHJIAX JCSATCILHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JAEATEIbHOCTU IPU BHINOJHEHUHM Y4€OHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUH XHUMHYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM Y4YeOHBIX MIPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHHUIO W B3aMMOIIOMOIIM B TpoIlecce 3TON Y4eOHOU JesTeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBECHUE U MOCTYIKHA CBOUX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYCCKUE TIPECTABICHHUS O BEIIECTBE U XUMHUYECKON PEAKIH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJISIFOIIME OCHOBY JJII TMOHMMAHUS CYIIHOCTH
HAyYHOW KapTHUHBI MUpPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOIHOM CPeloi, O pOJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAlpaBlICHHbIE Ha TMOJNY4YEHHE HOBBIX 3HAHUM [0 XUMUH,
HeoOXoauMmble Uil  OOBSICHEHHS HAOMIOMAeMbIX MPOLECCOB U SBJICHHM, I03HABATEIbHOU,
UH(GOPMALIMOHHON M YUTATEIbCKOM KYIbTYphI, B TOM YHCIIE HaBBIKOB CAMOCTOSITENIbHOM paboThI ¢
yU4eOHBIMA TEKCTaMH, CIIPABOYHOW JINTEPATYpOH, JOCTYIMHBIMH TEXHUYCCKUMH CPEJICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YeHWI0O M TO3HAHWIO, JF0003HATETHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM00Opa30BaHMIO, TMPOEKTHOW W HCCIIEIOBATEIBCKON JESITEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00y4YEeHHs B NajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HaHHE IIEHHOCTH XKM3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKWU3HH, OCO3HAHHE TIOCIEACTBUNA U HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynotpebneHusi ankorojisi, HApKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COONIOACHUS TpPaBUI
0€30MMacCHOCTH MPHU OOPAMCHUH ¢ XUMHUYESCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEPEC K MPAKTHYSCKOMY U3YYCHHIO MPOPECCH W TPyAa Pa3IMdHOTO POJia, YBAXKEHHUE K
TPYAy U pe3yiabTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHS MPEeIMETHBIX
3HaHWH TI0 XUMHUHU, OCO3HAHHBIN BBIOOP MHIUBUAYATbHON TPACKTOPUHU MPOIOIDKEHUS 00pa3oBaHuUs
C Y4€TOM JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH, yCenmHON mpodecCHOHATBHON ASSITENFHOCTH U Pa3BUTHS HEOOXOTUMBIX YMEHUH,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHOH Ccpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



9KOJIOTUYECKH 11€1ec000pa3HOe OTHOLIEHHE K MPHPOJE KAaK MCTOYHUKY KM3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMSA, MOHMMAaHUE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro olpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUECKOMY 310pPOBBIO, OCO3HAHUE
IICHHOCTH COOJIIOZICHUS MpaBml 0€3011acHOTO MOBEAEHUs MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B
CUTYyalUAX, YTPOXKAKOLUX 340POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIydaeMble IPU U3y4EeHUM XUMMHU, AJIS PELIeHus 3ajad,
CBA3aHHBIX C OKPYKAWOWIEH MNPUPOJHOW CpPEINOW, I TMOBBIMIEHUS YPOBHS HKOJIOIMYECKON
KYJBTYpbl, OCO3HaHMs IJO0AIBHOIO XapakTepa JKOJIOTMYECKUX HpoOJIeM M IyTel UX perieHus
IIOCPEACTBOM METOJOB XHUMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMbBIE Ui (HDOPMHUPOBAHHS
MHUPOBO33pEHUsST OOIICHAYyYHbIE TOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTe3a, (DaKT, cUcTeMa,
IIPOLIECC, AKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHMN M3 3THX IpPEeIMETOB (hOpMUPOBATh MPEACTABIECHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHpa, U YHHBEpCallbHble ydeOHble AEHUCTBUS (IIO3HABaTeNbHbBIE,
KOMMYHHUKATHBHbIE, PETyJIATHUBHBIE), KOTOpbIE oOOecneyuBaroT (OPMHUPOBAHHE T'OTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO YUeOHON AEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckne aelcTBHSA:

YMEHUS UCNOJb30BaTh NPUEMBI JIOTHUECKOTO MBIIUIEHUS P OCBOCHUH 3HAHUW: PACKPHIBATH
CMBICJI XUMUYECKUX MOHATHH (BBIACNATh UX XapaKTEpPHbIE MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b
C )IpyFI/IMI/I HOHS[TI/I?[MI/I), HCIIOJIBb30BATh ITOHATUS OJIA O6’I)$ICH€HI/I$I OTOCIIBHBIX q)aKTOB 158 HBJ'IGHI/IfI,
BI)I6I/IpaTB OCHOBaHUA " KpI/ITepl/II/I JJISA KHaCCI/I(i)I/IKaIII/II/I XUMHUYCCKUX BCIICCTB U XUMHUYCCKHUX
peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/ILII/IHHO-CJ'ICI[CTBeHHI)IG CBs3H MC)KI[y 06T)CKTaMI/I I/ISYIIGHI/ISI, CTpOI/ITI)
JIOTHUYCCKHUC paCCY)KI[GHI/ISI (I/IHI[YKTI/IBHI)IG, )IGI[YKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), nejiaTb BBIBOIAbBI H
3aKITIOYCHUS,

YMEHHE TPHUMEHATH B TpOIECCe MO3HAHUS TMOHATUS (MIPEAMETHbIE W MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, WCIIONb3yeMble B XHUMHUHU, MpeoOpa3oBBIBATh ITUPOKO
MpPUMEHSeMblE B XMUMHHU MOJETbHBIE MPEACTABICHUS — XUMHUYECKHH 3HaK (CHMMBOJ JJIEMEHTA),
XuMHueckass (Qopmyra ¥ ypaBHEHHE XHMHUECKOH peakuuu — TpU pelieHuu ydeOHo-
IIO3HaBaTCJIbHBIX 3a/1a4, C y‘léTOM 3TUX MOICIBbHBIX Hpe)ICTaBJ'IeHI/II\/'I BBISABJISITD U xapaKTepmoBaTL
CymeCTBeHHI)Ie HpI/ISHaKI/I HSy’—IaeMBIX O6T)CKTOB — XUMHUYECKUX BCIICCTB U XUMHNYCCKHUX peaKquI,
BBISIBJISATH o6m1/1e SaKOHOMepHOCTI/I, HpI/ILII/IHHO-CJ'ICJICTBeHHI)Ie CBA3HU U HpOTI/IBOpe'-H/ISI B Hsyqaeme
HpOH@CC&X " SABJICHUAX.

ba3zoBble ucciiegoBarebckue AeMcTBUA.

YMEHHE HCIOJIb30BATh IMOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA NTO3HAHUSI, & TAKKE
B Ka4eCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKJICHU;



NpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3alUd U MPOBEJICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAONIOATh 32 XOJOM IPOLECCa, CAMOCTOSTEILHO MPOTHO3UPOBAThH €TI0
pe3ynbTar, (opMmynupoBaTh 000OLICHHWS W BBIBOJABI IO pE3ylbTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBHIOMpATh, AaHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHHs, MOJIY4aeMyI0 W3 Pa3HbIX HWCTOYHUKOB (HAYYHO-INOMYJIsipHAas JUTepaTypa
XUMHYECKOTO COACpkaHUs, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KpUTHUECKH OLIEHHWBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPHUMEHATh Pa3IMYHbIE METOIBl U 3aIPOCHI MPH MOUCKE M 0TOOpe MH(pOpMAIMH U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOIUMBIX JJIsI BHIMOJIHEHUS Y4EOHBIX M MO3HABATEIbHBIX 3a7ay
OTIpeNeNIEHHOr0 THUMa, NpUOOpeTeHHe OomnbiTa B O00JAaCTH UCIOIb30BaHUS HMH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJCHUE KYJIbTYpOM AKTUBHOI'O MCIIOJIB30BAHMS PA3TIMYHBIX
MOMCKOBBIX  CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MpeacTaBICHUS
uH(pOpMallMM M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIONb30BaTh M AaHAIW3UPOBATh B IIpolecce Y4eOHONH U UCCIIeI0BATEIbCKOU
JeSITeTbHOCTH WH(POPMALIHIO O BIUSHUH MTPOMBIIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPY’Karollel IPpUPOTHON Cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHUs 3a7]aBaTh BOMPOCHI (B X0JIe AUaliora U (MiIM) JUCKYCCHM) MO CYHIECTBY 00CYyKaaeMon
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHUSI IPEATIOKEHHOM 3a/1a4H;

YMCHUA NMPCACTABIATH IMOJYUCHHBIC PE3YJIbTATHI MMO3HaBATEIILHON ACATCIIbBHOCTU B YCTHBIX U
IIMUCBbMCHHBIX TCEKCTAax, AcJIaTh IMPE3CHTAI IO PE3YyIbTAaTOB BBIITOJIHCHU A XUMHNYECKOI'O
JKCIIEpUMEHTa (71ab0paTOPHOTO OMbITa, JA0OPATOPHOM pabOTHl MO HCCIAEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HaBaTEeNbHOW WU
UCCIIEI0BATEIbCKON JESITEIbHOCTH MPH PEIIEHNH BO3HUKAOLINX MPOOIeM Ha OCHOBE Y4€Ta 00X
MHTEPECOB M COIJIaCOBaHUS MO3ULUH (00CyXAeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOP/IMHAIIMSI COBMECTHBIX JAECUCTBUM, ONpesiesieHne KPUTEPHEB 110 OLIEHKE KaueCTBA BBITOJIHEHHON
paboTHl U ApyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIC 1e/iCTBUA:

YMEHHME CaMOCTOSITEIIBHO ONPEAENATh LEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIISATH,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITETLHOCTD, BEIOUpATh Hanbomnee
a¢dekTUBHBIE CTIOCOOBI PEelIeHUs] yYeOHBIX M TIO3HABATEIBHBIX 337]a4, CAMOCTOSITEIbHO COCTABISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBI AJITOPUTM JIEUCTBUU MPU BBHINOJHEHUU 3aJaHUN C YYETOM
MOJTYYCHUS HOBBIX 3HAaHUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBUE IIOJIYYEHHOTO pe3yibTaTa 3asBICHHOM 1E€IM, YMEHHE HCIIOIb30BaTh W
AHAIM3UPOBATHh KOHTEKCTHI, MPEIJIAraeMbI€ B YCIIOBHM 3aJIaHHIA.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMETHBIX pe3yJlbTaTOB IO OCBOEHHUIO O0OS3aTEIBHOTO  COJEP)KaHUS,
YCTaHOBJEHHOTO JaHHOW ¢enepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIE
00y4arouMuUCs HayyHble 3HAHUSI, yMEHUS U CIIOCOOBI ACHCTBUIM, crienuduyeckue A IpeaMeTHON
obnactu «XuUMHUS», BUIbI NEATEIHHOCTH MO IMOJYYEHHIO HOBOTO 3HAHHWS, €r0 HHTEPIIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K konny oOydenus B 8 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJla, XUMUYECKHIA
3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsI U MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BEIIECTBa,
MOJIb, MOJISTPHAsI Macca, MaccoBasi JA0JIsl XUMUYECKOTO JIEMEHTa B COSTMHEHUH, MOJISIPHBIN
00BbEM, OKCHUJI, KUCIIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPHUIIATEIIBHOCTD, CTENICHb OKUCIICHUS,
XUMHUYECKas peaKius, Kiaccuukarus peakinii: peakiiui COSAMHCHUS, PEAKIIHH
pa3lIoKEHUs, PEAKIINU 3aMEeILICHUsI, pEAKIIMK 0O0OMEHa, IK30- U SHIOTEPMUUYECKHUE PEAKIINH,
TEIUI0BOM 3P EKT peakiuu, apo aToMa, SJICKTPOHHBIN CI0K aToMa, aTOMHasi OpOUTAIIb,
paauyc aToma, XuMU4ecKasi CBsI3b, TOJISIPHAsI U HEMOJSpHAasi KOBaJIEHTHAs CBsI3b, MOHHAs
CBsI3b, HOH, KATHOH, aHHOH, PaCTBOP, MaccoBasi JA0JIs BellecTBa (IPOICHTHAS
KOHIIEHTpAIUs1) B pacTBOPE;

* WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUN U IPUMEHSTH 3TH TOHITHS
P OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

® HCHOJb30BATH XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIECHUS (POPMYIT BELLIECTB U ypaBHEHU I
XUMUYECKHUX PEAKLIUN;

e  ONpENeNsITh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb
OKHCJICHUS JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, IPUHAIC)KHOCTh BEILIECTB K
ompeIeIEHHOMY KJIaCCy COCTMHEHHH 10 (hopMysiaM, BUI XUMHUYECKOM CBSI3H (KOBaJICHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCINHEHUSX;

e packpsiBaTh cMblc Ilepunoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTpUPOBATh
IIOHMMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX
noJyio>keHus B Ileproauueckoii cucreMe, 3aKOHOB COXPaHEHUsI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

e ONUCHIBATH U XapaKTepH30BaTh TabIUuHyt0 popmy Ileproanueckoit cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3nyarh MOHATHS «TJIaBHas noarpynna (A-rpymnmna)» 1 «no0ouHas
noarpynna (b-rpynna)», mansie u 60bIIKME IEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
umerorcs B Tabmuie «llepuoanueckas cuctemMa XUMHUYECKUX JIEMEHTOB /J.

W. MenaeneeBa» ¢ UNCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3aps 41pa, 00Iee YUCIO MEKTPOHOB U PaCIpeesieHHE UX 110
AIIEKTPOHHBIM CJIOSIM);

e KJaccu(UUIUpPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE

peaxuu (10 YKCIy U COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P EKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHUUECKHUE CBOMCTBA BEIIECTB Pa3INYHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOINX
XUMHYECKUX PEAKIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO 10O
XUMHYECKOT0 3JIeMEHTa 1o (opMylie COeTMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIIH;

IIPUMEHATH OCHOBHBIE OIIEPAIIMU MBICIUTEIbHOMN IE€ATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIeHUE, CUCTEMATH3AIHIO, KIIaCCU(DUKALUIO, BBISBJICHUE TPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJI U3YYECHUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIUN,
€CTECTBEHHO-HAYYHBIE METObI IIO3HAHUS — HAOII0IeHHEe, U3MEPEHHUE, MOJCIIMPOBAaHHE,
AKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

CJIeIOBATh MPaBUJIaM IOJIb30BAHMS XUMHUYECKON TTOCYI0H U 1TaOOpaTOpHBIM
00opy/I0BaHUEM, a TAaK)Ke IIPaBUIaM OOpPAIIEHHS C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSMU IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (BOAOPOIA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C onpeAeIEHHON MacCOBOM 10JI€l paCTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH U IPOBOJHUTH
XUMHUUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KHUCIIOT C IIOMOILBIO
MHAMKATOPOB (J1akMyc, peHondTaiert, METUIOPAHK U IPYTHE).






TEMATUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KonunuecTtBo yacos
Ne n/mt K
OHTPOJIBHBIC
Bcero P
paboTHI

Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHATHS
11 XuMus — BaxkHas 00JIaCTh €CTECTBO3HAHUS U 5

' MPaKTUYECKON JeATEIbHOCTH YEIOBEKa
1.2 BemecTBa u XuMU4YeCKUe peakiuu 15 1
Hroro no pazgeny 20
Pa3zpnen 2. BaxHeimue npecTaBUTENN HEOPTaHUYECKUX BEILIECTB
2.1 Boznyx. Kucnopog. [lonsitue 06 okcugax 6
2.2 Bonopona.Ilonstue o kucioTax u consix 8
2.3 Bopa. PactBopsl. [lonsiTHe 06 ocHOBaHMSIX 5 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUIN 11 1
Hroro no pasaeny 30

Pazgen 3. HCpI/IOIlI/ILIeCKI/Iﬁ 3aKOH 1 HCpI/IOI[I/I‘{CCKaH CUCTEMA XUMHUYCCKUX DJICMCHTOB I[ H. Menneneena. CTpOCHI/IC aTOMOB. XHMHUYECKas CBA3b. OKHUCIUTE.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema

3.1 xumudeckux 3nementoB /. 1. Menneneesa. Ctpoenue 7
aroma
32 Xumnueckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE g
' peaKkuu
Hroro no pazgeny 15
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

HOYPOYHOE IIVNIAHUPOBAHUE
8 KVIACC



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OnexkTpoHHbIe IU(POBBIE 00pa30BaTENbHBIE PECYPCHI

Ne o/m
Bcero Kontpons

[[[IpeameT xumun. Pois XxumMun B )XKM3HU YesloBeka. Tena u !
BeliecTBa]|
[[I[loHsiTHE O METOAX MTO3HAHUS B XUMUH || 1
[[[TpakTrueckas padota Ne 1 «IIpaBuna paboTsl B 1abopaTopuu 1
1 TIpUEMBI 00pallieHust ¢ 1abopaTOPHBIM 000PYyI0BaHUEM | |
[[UucTsie BemecTBa u cMecu. CriocoObl pa3ieneHus cMecei || 1
[[[TpakTrueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1
OUYMCTKU MOBAPEHHOU COJIN)»] ]
[[ATOMBI 1 MOJIEKYITHI | | 1



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

[[XuMHUecKHe 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKHUX

7
3JIEMEHTOB] |

8 [[[IpocThie U cioKHBIE BenecTBa] |

9 [[ ATOMHO-MOJIEKYJISIpHOE YueHue] |

10 [[3akoH MOCTOSIHCTBA COCTaBa BeIecTB. XUMUdeckas hopmyia.
BanieHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB] |

1 [[OTHOCUTENBbHAs aTOMHAst Macca. OTHOCUTEbHAS
MOJIEKYJIIpHas Macca] |

12 [[MaccoBast 10J11 XUMHUYECKOTO JIEMEHTa B COCIMHEHHH | |

13 [[KomuyecTBo BemecTBa. Mosbs. MorsipHast Maccal |

14 [[®Pu3nueckre 1 XUMUYECKHE SIBICHUS. XUMUYECKas peakiusi|]

15 [[[Tpu3HaKyU U yCIOBUS MPOTEKAHUS XUMHUECKUX peaKlnid] |

16 [[3axoH coxpaHEHUsI MACChI BEMIECTB. XUMUYECKUE
ypaBHEHHH] |

17 [[Beruncnenus KoIM4ecTBa, MacChl BEUIECTBA MO YPAaBHEHUSIM
XUMHUYECKUX PeaKnid]]

18 [[Knaccudukanus XUMHUYECKUX peakuuil (COeAMHEHNUS,
pasnoKeHus, 3aMenieHns, ooMeHa)]|

19 [[M. B. JIomoHOCOB — yuéHbIi-3HITHKIOoTIeANCT. O000ImIEeH e 1
CUCTEMAaTH3alMsl 3HAaHUMH] |

20 [[KonTponbHas padota Nel o Teme «BemecTBa u Xumuueckue
peakuumn»||

21 [[Bo3myx — cmech ra3oB. CoctaB Bo3myxa. Kucinopomx —



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

AJIEMEHT U MpocToe BemecTBo. O30H]|

[[@u3nueckre 1 XUMUUYECKHE CBOMCTBA KUCIOpoAa (peakiuu

2 okucieHus, ropeane). [loustue 00 okcumax]|

23 [[CriocoOBI ToTydYeHHsT KUCIIOpoa B J1a0OpaTopuu 1
MPOMBIIUIEHHOCTH. [IpruMeHenune kucinoposal|
[[TeroBoii 3 HeKT XUMHUUECKON PEaKLIUH, TOHATHE O

24 TEPMOXHUMHUYECKOM YPaBHEHHUH, FK30- U SHIOTEPMHUUECKUX
peakuusix||

25 [[TornuBo (HedTh, yroib U MeTaH). 3arpsi3HeHUE BO3AyXa,
CIocoObI €ro MPeIoTBpaIICHH ||

2% [[[TpakTrueckas padota Ne 3 mo teme «llonyuenue u
cobupaHue KUCIOPO/Ia, U3YUCHHE €T0 CBOMCTBY ]|

97 [[Bomopon — »neMeHT u mipocToe BemiecTBo. HaxoxaeHue B
npupoze]]

28 [[DPu3nyeckue U XMMHUYECKHUE CBOICTBA BOJOPO/IA.
[Ipumenenue Bogopoaal]

29 [[[TonsiTHE O KUCIOTAX U COMAX]]

30 [[Crioco6mI TToTydeHust BOAOPOAa B labopaTtopu ||

31 [[TTpakTrueckas padoTa Ne 4 mo teme «[lomydyenue u
coOupaHue BOAOPO/Ia, U3yUEHHE €T0 CBONCTBY]]

32 [[MomnsipubIit 00BEM Ta30B. 3aK0H ABOTapo]|

33 [[Bbruncienust o6b€Ma, KOJIMYECTBA BEILIECTBA rasa 1o ero
M3BECTHOMY KOJIMUYECTBY BEIIECTBA I 00BEMY]]

34 [[Beraucienusi 00bEMOB Ta30B 110 YPaBHEHHUIO PEaKIH Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B]]

35 [[@u3nueckne 1 XUMHYECKHE CBOMCTBA BOJIBI| |



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

36 [[CocTaB ocHoBanwmii. [TorsiTrie 06 HAMKaTOpaX|]

37 [[Bona kak pacTBopuTeab. HacklieHHbIE 1 HEHACKIIIICHHBIE
pactBopbl. MaccoBas 70Jis1 BeHecTBa B pacTBope] |
[[[IpakTuueckas pabora Ne 5 o teme «IIpurortoBiienue

38 PacTBOPOB € OIPENEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO
BEIIECTBAY] |

39 [[KonTponbHas pabota Ne2 o teme «Kucnopoa. Bogopon.
Bona»]]

40 [[Oxcuapl: cocTaB, KiacCUpUKaIMs, HOMEHKIIATypa] |

41 [[[Tomy4yeHne 1 XUMHUYECKUE CBOMCTBA KMUCIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB]]

42 [[OcHoBanus: cocTaB, Kiaccudukanus, HOMEHKIaTypa]|

43 [[[Tomy4yeHnEe 1 XUMHYECKUE CBOMCTBA OCHOBaHUH | |

44 [[KucnoTsl: cocTas, kiaccudukaius, HOMEHKIATypa] |

45 [[[Tonmy4yeHrEe 1 XUMHUYECKHE CBOMCTBA KUCIOT] |

16 [[Conu (cpemnue): HOMEHKIIATypa, CIOCOOBI MOTyYeHNUS,
XAMHYECKHE CBOMCTBA] |
[[[TpakTrueckas padota Ne 6. Pemenue sxcnepuMeHTaIbHBIX

a7 3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COETMHEHUIT»] |

48 [[['eneTnueckas CBA3b MEXAY KJIaCCAaMU HEOPTaHUUECKHUX

COCTMHEHUH ||



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/00ad9474
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49 [[O606mIeHre 1 cucTeMaTu3alus 3HaHUH ||

50 [[KouTposnbhas pabota Ne3 o teme "OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COeAMHEHHI"|]

51 [[IIepBble MOMBITKU KIacCU(DUKAIIMM XUMHUYECKUX 2JIEMEHTOB.
[TonsiTve 0 rpynnax CXOJHbIX 3JIEMEHTOB] |

- [[ITepuoanueckuii 3akoH u [lepuonnyeckas cucrema
xuMudeckux anemenToB J[. . MenneneeBal]|

53 [[IIepuonbl, rpymibl, HOATPYIIIIH| |

54 [[Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTombi]]

&6 [[CTpoeHue 37IEeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
[Tepuoauueckoit cucremsl [. . Menneneenal]|

56 [[XapaKkTepucTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO
B [lepnoanueckoii cucreme /. 1. Menneneena]|
[[3nauenue [lepuoauyeckoro 3aKoHa JUisl pa3BUTUSL HAYKHU U

57 npaktuku. J[. 1. MenaeneeB — y4€HbIi, Ie1aror u
TpaKJIaHuH]| |

58 [[OneKTpoOTpUIIATENIBHOCTE AaTOMOB XMMHUYECKHX JIEMEHTOB] |

59 [[MonHas xumudeckas CBs3b]|

60 [[KoBasieHTHas MOJIsIpHAS XUMHYECKas CBA3b| |

61 [[KoBasieHTHas HEMOJsIpHAs XUMHUYECKasi CBA3b| |

62 [[Ctrenenn okucnenwus|]



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

63 [[OkuCIUTENEHO-BOCCTAHOBUTENIbHBIC PEAKIIUH] | 1
64 [[OxucauTenu u BOCCTAaHOBUTEIH | | 1
65 [[KouTposnbhas pabota Ne4 o teme «CTpoeHue atoma. !
Xumudeckasi CBI3b»| ]
66 [[Pe3epBHBIit ypok. O6001IeHNEe U cUcTeMaTU3allus 3HaHUH || 1
67 [[Pe3epBHBIit ypok. OO001IeHNEe U cUcTeMaTU3allus 3HaHUH || 1
68 [[Pe3epBHBIi ypok. OO00IIIEHNE U CHCTEMAaTU3allns 3HAHNH | | 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 8 kiace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE 0OIIECTBO
«3narenscTBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Xumus. 8 ki1.: KoHTponbHbIe 1 TpoBepouHbie padoThl K yuebuuky O. C. 'abpuensHa «Xumus. 8» /
O. C. T'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipocda, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/04/08



