


IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 0OIIEr0 00pa3oBaHuUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O IesAX, OOIled cTpareruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAelieHue ero Mo Kiaccam U
CTPYKTYPHUPOBAHUE 110 pa3zesaM U TeMaM IpOorpaMMbl [0 XUMHUH, OIPEAEISeT KOJNUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 I0CIIe0BaTEIbHOCTh
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuXCs, ONpeAesieT BOSMOXKHOCTH MPEeaAMETa IS
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE Li€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOU
JEeSITeIbHOCTH 00YUYaIoIMIerocs II0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIErocs, ero
IpEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (GOPMHUpPYEMble XUMHUEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOLMHU BEHIECTB B MPUPOJIE, O ITYTSIX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYecKoil, MUIIEBOM U 3KOJIOrMYecKor 6e30acCHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsi caMopa3BUTHS U (POpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaKk B IIOBCEIHEBHOM JKM3HM, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4aroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YENOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUHU 00€CIEeYHBAIOTCS CHEU(UKON coiepiaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAaHHBIM OTpakKEHHUEM
0a30B0il HayKH XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00yJaromMMUCS CUCTEMBI ITePBOHAYATBHBIX TOHSATHI XHMUW, OCHOB HEOPTAaHWYECKOH XUMHUH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa cojepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
noxxoja kK eé msydeHuro. CopepaHHue CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUH OCHOB XUMHUYECKOM HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YeJIOBeKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMera COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATHHA, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
IpUOOILIEHNHU K HAyYHBIM METOJIaM [TO3HAHMS [IPU U3YYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Yy4yeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1E€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpA30BAHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe oOyJaroIuxcs K
CaMOCTOSTEJIBHONM  ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHbIM  METOAAM  IIO03HAHUA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIMMHCS OIbITa
pa3sHOOOpa3HOM JesTeIbHOCTH, MO3HAHHUS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUJOB JAESTEIBHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPpaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErOo MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU M3YYEHUH XUMHH, NPUMEHATh MX MpH peleHuH npobieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMaHUS LICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11€JIeCO00pa3HOro MOBEJEHUS B OBITY U
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpenpbl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HallPaBJICHHOCTH AaJbHEHUIIero 00yueHHs.

OO61iee yuCIIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/1aX MO3HAaHMS B XUMHH. UHCThIE BelecTBa U cMecu. CriocoObl pa3/iesieHus CMeCeu.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quCcIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rel mo popmyriaMm XUMHUYECKUX COCTUHEHUH .

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IOCY/IOH, MpaBUjiaMu padoThl B Ja0OpaTopuu W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKkux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuud (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasznoxkeHnue ruapokcuna meau (1) mpu
HarpeBaHWu, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), usydenwe crnocoOoB
paszieneHus CcMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEICHHE OYUCTKH IOBapeHHOM CcolM, HaOMI0JIeHHe U  OIHCaHUe
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 325IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoze, pu3snueckue 1 XMMHUECKUE CBOMCTBA (PEaKkIMK TOPEHHs).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucCIopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOPO/Ja.

TennoBoil 3¢ ¢dexkT XuMHUECKOM peakuuu, TEepPMOXMMHUYECKUE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT UM mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
¢u3nueckre 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oay4YeHus. KucnoTel u comu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacklmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBOopuMOCTh BewlecTB B BojAe. MaccoBas [0Js BEIIECTBA B
pacTBope. XUMHYecKue cBoicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcuapl. Kitaccupukanus OKCHUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. PU3MYECKHME M XUMUYECKUE CBOWCTBA OCHOBaHWMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHNE COJEpKaHUs KUCIOpOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAOIIOJCHHE B3aWMOJCWCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAHWE HX CBOKWCTB, TOJy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U LIEJIOYeH, U3ydeHHE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxuenmme
KJIACChl HEOPTaHUYECKUX COETUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJUIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuoAHas ¢opmbl [lepuogudeckoil cHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHUX AJIEMEHTOB [leprnoanyeckoil CUCTEMBbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIaM U EpUOAaM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3I€MEHTOB. MIOHHAs CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpomeccs
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OIBITOB, MILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMi (ropeHre, Peakiiuy pa3ioKeHHs], COSUHEHN).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, Tak U IOHSATHIA,
SIBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHBbIC TOHATHS: HAYIHBIA (aKT, THIIOTE3a, TEOPHsS, 3aKOH,
aHalW3,  CHUHTE3,  KilacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOICIIb, IBJICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZIMOaKTHBHOCTb, MOJIEKYJA, JJEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, TOJE3HBIC
HCKOMaeMble, TOIUITMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHS U COLIMATU3ALMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKON, TBOPYECKOM M JAPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPYU BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHHUIO M B3aHMMOIIOMOIIY B IpoOLEecCe 3TOW y4yeOHOH IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIECTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SX UYEIOBEKa C MPUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB U SIBJICHUH, IO3HABATEILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCIJI€ HABBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONW M HCCIIEN0BATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUN W HENpUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS



mpaBujl 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO Mpodeccuii u Tpyaa pa3IudHOro poJia, yBaXKCHHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATEIFHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOH NMpodecCHOHAIBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUN, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBhI, OCO3HAHUS TNIOOATBHOTO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM U MyTel MX pelIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINII, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMHPOBATH NPEACTABICHUE O
[EJIOCTHOM HAY4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENbHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIATEIIbHOCTH.

IMo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUSI

Ba3zoBble J1oruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSATHIMH), UCIOIb30BATh MOHATHUS JIJISI OOBSICHEHHS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KJIacCUPHUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATh NPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ¢ TyKTUBHEIC,
10 QHAJIOTUH ), IeJIaTh BBIBOJBI M 3aKIIFOUYCHHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISBJISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBLIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIICACTBEHHBIC CBSI3U W
MPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KayeCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHNe OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3allMU U TPOBEICHUIO YYCHUYECCKHX
IKCIEPUMEHTOB, YMEHHE HAOIOIaTh 32 XO/I0M IPOIIECCca, CAaMOCTOSITEIbHO IPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HIpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padore.

Patora ¢ undopmaumeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIMIO Pa3IHYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpEe MHPOPMAIINU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B O00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAEMble 3a/1a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBATh B MpoIlecce y4eOHOW M HCCIIEeI0BATEIbCKOU
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauasora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIUPOBATh CBOM NPEJIOKEHHS OTHOCUTEIBHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISATh MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eslaTh MPE3CHTALUI0 Ppe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NMPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JIEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[EHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh eI JIeATeNbHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHPOBATH MPEAJIOKEHHBINH alropuT™M ACUCTBUM Npu
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHMH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeylaraeMble B YCIIOBUH 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO O0053aTENILHOTO COJIEPKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs M CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMMOJYYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSPHas Macca, MaccoBass MO XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiys, Kiaccuukanus
peakuuii: peakluy COEIMHEHUs, PEAKIIUN Pa3JI0KEHMs], pEaKLIUK 3aMELICHUS, PEaKLIUU
0o0MeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTal b, PaguyC aroma, XMMHUYEcKas CBS3b,
NOJIIpHAsl U HEIOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHUI U NPUMEHSATH 3TH
MOHSTHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyNn BEIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUI;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMYECKUX COCTUHECHUSX;

packpbiBaTh cMmblca llepuonnueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COEMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATU3AINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWe,  HM3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XWUMHUYECKOW TIOCYIOM U  JTabOpaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUSI C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAAa M KHCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMyC, (peHoI(TaenH, METUIIOPAHK U Jpyrue).



TEMATHYECKOE INTAHUPOBAHUE

8 KUJIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3ieioB U JyekTpoHHbIE (HU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJioBeKa
19 BemntecTBa 1 xumMmnueckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsarue 5 1 bubnuorexa [JOK
00 okcuIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 8 1 bu6mmoreka [JOK
U COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmorexa [IOK

HEOPraHWYECKUX COCIMHEHUN

https://m.edso0.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU




[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XUMHYECKHX d1eMeHToB [1. 1. 7 https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoenue
aToMma
XuMuueckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68
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INOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KosauuecTBo yacoB Jata waysers
JJIeKTPOHHbIE
KonTp Inan dDakrt
Ne uudgposbie
Tema ypoka Bc  oabubl | Ilpakrn
n/n oOpa3oBaTe/ibHbIE
er e yeckmne
pecypchbl
0 pador padoThI
bl
Moeane Po . bubmuorexa [JOK
MET XHMUHU. b XMMHH B JKU3HU
1 bed 8 1 05.09 https://m.edsoo.ru/ff0d21
yenoBeka. Tena u BelecTra 0c
bubmuorexa [JOK
2 [ToHsiTHE O METO/IAX MO3HAHUS B XUMUU 1 07.09 https://m.edsoo.ru/ff0d22
7e
I e s
3 pabo OPatop pre 1 1 12.09 https://m.edsoo.ru/ff0d23
oOpaitieHus ¢ 1abopaTOpHBIM dc
000pyIOBaHUEMY -
Yucteie BemecTBa 1 cMecu. CriocoObl bubmmoreia LIOK
4 H . ’ 1 14.09 https://m.edsoo.ru/ff0d26
pas3JeneHus cmecei
ca
[TpakTnueckas padota Ne 2 bubnnoreka [JOK
5 «Paznenenune cMeceit (Ha nmpumepe 1 1 19.09 https://m.edsoo.ru/ff0d28
OYKCTKH TIOBAPCHHOMN COJIN )» c8
bu6nmoreka [JOK
6 ATOMBI M MOJICKYJIBI 1 21.09 https://m.edsoo.ru/ff0d2a

6¢




XUMHAYECKHE IIEMEHTHI. 3HAKU

bu6mmoreka [IOK

7 26.09 https://m.edsoo.ru/ff0d2b
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB o8
bu6mmoreka [IOK
8 ITpocThie U CIIOKHBIE BEIIECTBA 28.09 https://m.edsoo.ru/ff0d2a
6c
bubmuorexa [JOK
9 ATOMHO-MOJICKYJISIPHOE YUEHHE 03.10 https://m.edsoo.ru/ff0d2d
50
3aK0H NOCTOSIHCTBA COCTaBa BEILIECTB. bubnuorexa [JOK
10 Xumudeckas popmyna. BaieHTHOCTD 05.10 https://m.edsoo.ru/ff0d2e
ATOMOB XMMHYECKUX JIEMCHTOB ae
OTHOcCuTeNBHAs aTOMHAs Macca bubmmoreia LIOK
11 ' 10.10 https://m.edsoo.ru/ff0d32
OTtHocHTeTbHAS MOJICKYJIIpHAs Macca 3c
MaccoBast 10711 XUMHYECKOTO DJIEMEHTa Bubmiorexa LIOK
12 ceonai 10 CCROTO SIIeMe 12.10 https://m.edsoo.ru/ff0d35
B COCIMHEHUU
Oc
KonuuectBo B TBa. MoJb bubmorexa LIOK
13 OIIHCCTBO BEMECTR. ATOIb- 17.10 https://m.edsoo.ru/ff0d52
Monspnas macca
30
Ou3nYeCKre M XUMUICCKUE SBIICHUS bubmmorexa LIOK
14 ' 19.10 https://m.edsoo.ru/ff0d37
XuMudeckasi peakius fa
[Tpu3Haky ¥ yCIOBHS MMPOTECKAHHUS bubmmorexa LIOK
15 P YETOBIL TP 24.10 https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEAKITHIMA
16
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 26.10 bubnuorexa [IOK




XUMUYECKUE YpaBHEHHS

Brrancnenus KOJIM4YECTBA, MacChbl

https://m.edsoo.ru/ff0d3b
88

bu6mmoreka [IOK

17 BEIIIECTBA [10 YPABHEHUSAM XUMHUECKUX 07.11 https://m.edsoo.ru/ff0d57
peaKIuii 08
Knaccudukanuss XUMHYECKHX peaKIHii bubnmoreka [JOK

18 (coemuHEeHUS, PA3TIOKCHHUS, 3aMCIIICHHS, 09.11 https://m.edsoo.ru/ff0d3f
oOMmeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 sHimkoneauct. O6o0IIeHue U 14.11 https://m.edsoo.ru/ff0d40
CUCTEMAaTH3aLMs 3HAHUH c4
KoHntponbhas padora Nel mo teme bubmorexa LIOK

20 16.11 https://m.edsoo.ru/ff0d42
«BemiecTBa U XUMHYECKUE PEAKITHI 90
Bo3ayx — cmech razos. Cocras bu6mmoreka [IOK

21 BO3ayXxa. Kucimopog — sneMeHT u 21.11 https://m.edsoo.ru/ff0d44
npoctoe BeumectBo. O30H 8e
duznyueckne 1 XUMUYECKHEe CBOMCTBA bu6mmoreka [IOK

22 KHCIIOpoia (peaKkIuy OKUCIICHUS, 23.11 https://m.edsoo.ru/ff0d46
ropenue). [Tonsarue 06 okcunax 14
Cnoco0bI MoTy4YeHus: KUCJIOPO/ia B bubnuoteka [JOK

23 JTa00paTOPUU M MPOMBIIIUICHHOCTH. 28.11 https://m.edsoo0.ru/ff0d49
[TpuMeHeHHE KMCIOPOa /a
TennoBoii 3 PeKT XMMUIECKOI BuGmorexa LIOK

24 PCAICIITH, TIOHATHE O TEPMOXIMITACCROM 30.11 https://m.eds00.ru/f0d47
YPaBHEHUH, K30- H SHIOTEPMHUIECKUX 90
peaKusIx -

25 TornnuBo (HedTh, yroib U METaH). 05.12 bubnuorexa [IOK




3arpsi3HeHue BO3/1yXa, CIOCOObI ero
MpeA0TBpALCHUS

[TpakTrueckas padora Ne 3 o Teme

https://m.edsoo.ru/ff0d4c
4a
bu6mmoreka [IOK

26 «[Tomyuenue u cobMpaHe KHCIOPOa, 07.12 https://m.edsoo.ru/ff0d4a
U3YYEHHUE €r0 CBOWCTBY e2
Bonopoa — snemeHT u npocroe Bubmorexa LIOK
27 12.12 https://m.edsoo.ru/ff0d4d
BenlecTBo. Haxoxenue B mpupoje 40
Du3nYeCKne U XUMAYECKUE CBOMCTBA bubmmoreia LIOK
28 14.12 https://m.edsoo.ru/ff0d4d
Bojiopoza. [Ipumenenne Bogopoaa d0
bubmuorexa [JOK
29 [ToHsTHE O KUCIIOTAX U COJISX 19.12 https://m.edsoo.ru/ff0d50
d2
CniocoObI moy4eHus BOAOPOia B Bubmiorexa LIOK
30 21.12 https://m.edsoo.ru/ff0d4d
nabopaTtopuun
do
[IpakTuueckas padbora Ne 4 o reme bubnnoreka [JOK
31 «[Tomy4enue u cobupanue BoA0poa, 26.12 https://m.edsoo.ru/ff0d4f
U3y4YEHUE €TI0 CBOMCTBY» 42
MounsipHblii 00BEM Tra3oB. 3aKOH bubamorexa IOK
32 28.12 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Berancnenus o0pEMa, KomaecTBa bu6mmorekxa [IOK
33 BEII[ECTBA ra3a Mo ero W3BeCTHOMY 09.01 https://m.edsoo.ru/ff0d55
KOJINYECTBY BEIIECTBA MM 00BEMY ao
34 Brruncienus 00bEMOB ra3oB 110 11.01 bu6nmoreka [JOK

YpaBHCHHUIO pCAKIIMN HA OCHOBC 3dKOHA

https://m.edsoo.ru/ff0d57




00BEMHEBIX OTHOIIIEHHUH ra30B

dusnyeckre 1 XUMHYECKHE CBOMCTBA

08
bubmuorexa [JOK

35 16.01 https://m.edsoo.ru/ff0d58
BOJIbI
7a
bubmuoreka [JOK
i. 11
36 Cocra ocrosarii. Iomstie 06 18.01 https://m.edsoo.ru/ff0d59
WHJUKAaTOpax
e2
Bopna xak pactBoputens. HacbleHHbie bubnmoreka [JOK
37 Y HEHACBILICHHBIE pacTBOPBI. MaccoBas 23.01 https://m.edsoo.ru/ff0d5b
JIOJIsl BEIIECTBA B PACTBOPE 40
e ¥ 0
38 p L p Up . 25.01 https://m.edsoo.ru/ff0d5e
ornpeaenéHHON MaccoBOM JoJei ba
PacTBOPEHHOTO BEWIECTBAY» -
Kontponbnas pabota Ne2 o teme Bubmiorexa LIOK
39 P P _ 30.01 https://m.edso0.ru/ff0d63
«Kucnopoa. Bonopoxn. Boga» 42
OKcuppl: coCTaB, KacCU(pUKAIINS Brbmiorexa LIOK
40 AR ’ HIT 01.02 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[TonyueHne n XMMU4YECKHE CBOKCTBA bubnnorexka [JOK
41 KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 06.02 https://m.edso0.ru/ff0d66
OKCHJIOB 4e
OcHoBaHus: cOCTaB, Ki1accupuxanus Bubmiorexa LIOK
42 ' ’ i 08.02 https://m.eds00.ru/ff0d67
HOMEHKJIaTypa
ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA 13.02 bubnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67




Kucnotsl: cocras, kiiaccudukanms,

ca
bubmuorexa [JOK

44 15.02 https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 5
[TonyueHne u XuMU4YECKHE CBOMCTBA Bubmorexa LIOK

45 20.02 https://m.edsoo.ru/ffOdfee
KHUCJIOT 2
Conu (cpeanue): HOMEHKIATypa, bubnmoreka [JOK

46 CHOCOOBI OTYUYCHHUS, XUMHUUCCKUE 22.02 https://m.edsoo.ru/00ad94
CBOICTBA 74
[TpakTuueckast pabota Ne 6. Pemenue Bu6moreka LIOK

47 HCTCPHMEHTATILHBIX 39T 1O TEME 27.02 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 7c
COCTMHEHUIN
['eHeTnyeckas CBSI3b MEXAY KlaccaMu Bubmiorexa LIOK

48 . 29.02 https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COSAMHEHUN 50

bu6mmoreka [IOK
49 O000111IeHNE U cUCTEMATU3ALNS 3HAHUN 05.03 https://m.edsoo.ru/00ad9c
b2

KonTtponbHas padora Ne3 no teme bubnnorexka [JOK

50 "OCHOBHBIE KJTaCChI HEOPTAHUYECKUX 07.03 https://m.edsoo.ru/00ad9%e
coeuHeHuI" la
[TepBble MOMBITKU KJIAaCCU(PUKALIUU bubnnoreka [JOK

51 XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O 12.03 https://m.edsoo.ru/00ad9f
rpynmnax CXOJHBIX dJICMCHTOB fa

59 [lepronnueckuii 3aKOH U 14.03 bu6nmoreka [JOK

HCpI/IOI[I/ILIeCKaSI CuCTeéMa XUMMHYCCKHUX

https://m.edsoo.ru/00ada5




snemenToB 1. Y. MenaeneeBa

2c
bubmuorexa [JOK

53 [Teprobl, TPYIIIIBL, IIOATPYIIIIBL 19.03 https://m.edsoo.ru/00ada5
2c
Ctpoenue atomoB. CocTaB aTOMHBIX bubmiorexa LIOK
54 P ' 21.03 https://m.edsoo.ru/00ada3
anep. N3oTomsl
42
CTpoeHue JIEKTPOHHBIX 000JI0YCK bubnmoreka [JOK
55 aToMOB 351eMeHTOB [lepuogudeckoit 02.04 https://m.edsoo.ru/00ada6
cuctemsl J[. 1. Menneneena bc
XapakTepruCTHKa XMMHUECKOTO BuGmiorexa LIOK
9JIEMEHTA 110 €r0 MOJI0KEHHIO B
56 N 04.04 https://m.edsoo.ru/00ada8
[Tepnonnueckoii cucreme /1. U. 24
Meneneena o
3nauenue [lepuoanyeckoro 3;;{(0;&1 JUTS BuGmiorexa LIOK
BUTHS HayKH u npakTuku. J1. U.
57 pas K . p . 09.04 https://m.edsoo.ru/00ada9
MeHnneneeB — y4EHBIH, TIeIaror u 6e
TpaXxJ1aHUH -
DIIEKTPOOTPULIATETLHOCTH aTOMOB Bubmmorexa LIOK
58 poOTpHI 11.04 https://m.edsoo.ru/00adaa
XUMHUYECKHUX DJIEMEHTOB bs
bu6mmoreka [IOK
59 Honnas xuMudeckasl CBsI3b 16.04 https://m.edsoo.ru/00adac
34
KoBasilenTHas mojaspHas XMMHIECKast bubmmorexa [OK
60 P 18.04 https://m.edsoo.ru/00adaa
CBSI3b
b8
61 KoBanenTHast HenossipHasi XUMUYECKast 23.04 bu6nmoreka [JOK




CBA3b

https://m.edsoo.ru/00adaa
b9

bu6mmoreka [IOK

62 CreneHb OKUCIECHUS 1 25.04 https://m.edsoo.ru/00adae
28
OKI/IC HNTCIBHO-BOCCTAHOBUTCIILHEBIC BH6HI/IOTCK3 HOK
63 AHTER . 1 30.04 https://m.edsoo.ru/00adb0
peaxiuu
76
bu6mmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEHN 1 02.05 https://m.edsoo.ru/00adb0
76
KonrponsHas padora Ned o teme bubmmorexa [IOK
65 p p - 1 07.05 https://m.edso0.ru/00adb4
«Ctpoenue aroma. XMMHUYECKast CBSI3b» 36
PesepBHEblil ypok. O0001IIEHHE U bubmmorexa [IOK
66 p YpOK. iu 1 14.05 https://m.edsoo.ru/00adb3
CUCTEMATHU3ALMS 3HAHUN 3c
P BHBII k. O0o06meHne 1 bubmmoreia LIOK
67 e3ep YPOK. 700 ?le © 1 16.05 https://m.edsoo.ru/00ad9c
CUCTEMATHU3ALMS 3HAHUN b2
bu6mmoreka [IOK
P 7| .
68 CSCPBHBIN YPOX 0606?&“6 1 1 23.05 https://m.edsoo.ru/ff0d61
cucreMaTni3ania 3HaHUN C6
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I°., AknmonepHoe obmiecTBo «M31arenbeTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumus. 8 kiace/Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3mareascTBo
«IIpocsemenney; Jlenucora B.I'. Mactep-knacc yuurens xumuu 8-11 kiaccsl. MockBa
«IInanera». 2010 Ieaucosa B.I' + CD auck

Eropos A.C.. Penerurop no xumud .. PoctoB-Ha-gony «®@enukcy. 2009

ITaBnosa H.C. [lunakTrueckue KapTOUKU-3aJaHus 0 XUMHHU. 9 Kkitacc. MockBa «DK3aMeH».
2011

DNEeKTPOHHBIEC U3/IAHUS:

Xumus (8-11) Bupryansnas naboparopus. Map.I'TVY .JlabopaTopus cucrem
MysbTMenna.2004
HUP®POBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccwuiickast anekTpoHHast mikona. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumust u xu3ub»io - https://hij.ru/

4. TTonbopua mutepatypsl o xumunio - http://c-books.narod.ru/

5. Kypnan " 1 centsiops" - https://1sept.ru/

6. Muadoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTell 0 XUMUYECKUX JIEMEHTAX, MIUTFOCTPUPOBAHHBIN OMUCAaHHEM

9KCIICPUMCHTOB. -
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