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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MpenogaBanusi yaueOHOro npeamera « XumMush)
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO 0O0pa30BaHMS, a TaKKe TPEOOBaAaHUM K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpejCTaBICHU O MaTepUabHOM EIUHCTBE MHUpPa, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIEM 3PaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HX CaMOCTOSITEILHOM  y4yeOHOW JAesITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPAaMOTHOCTH O0yYaroIIuXcs;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpyKTypa coaepKaHUs MPOTpaMMBI IO XUMHU C(POpMUPOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
TIOCJICIOBATEIIBHOTO PAa3BUTHUS 3HAHUH Ha OCHOBE TEOPETHYECKUX TIPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YUCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 JJICKTPOJUTHYECKONW JTUCCOIMAIIMU BEIIESCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMITMPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEHW MPAKTHYECKOTO MPUMEHEHHS M TOJy4YeHUs
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUsl B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBJICUCHHEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalolmuid MUY,
«buosorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XMMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOU
NESTEbHOCTA YENIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJbTYPHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITEIbHOCTH, OCBOCHHMM TIPaBWJI 0OE€30MacHOTO OOpallleHuss C BeIlIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TO3HaHMs, (POPMUPYIONUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONUX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJIOB A TEIILHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP H OICHWBATH SIBICHUS
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICeHUH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 370POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX IS W3YYEHUS XUMHH HAa YPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHUE »BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi J0Ji1 XUMUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KomuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

Ou3nuecKkue U XMMHUYECKUE SABJICHUS. XUMHUECKasl peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOpaIeHus: ¢ JIabopaTOpHBIM 00OPYIOBAaHUEM, U3YYCHHUE U OMHCAHUE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sSIBIIeHUH, HAOII0/IcHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBanuu, B3anMoelicTBHE Keje3a ¢ pactBopoM cosr meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJIENel MOJIEeKy
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. lIpumenenune kuciopoaa. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMUYECKHE peaKuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBAHUSI.
Poisib pacTBOpOB B Npupoie U B KU3HU 4YeiioBeka. KpyroBopoT BoJbl B MPUPO/IE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coieoOpa3yronie  (OCHOBHbIE,  KHUCJIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

I'eHeTnueckas cBs3b MEXKAY KIaCCAMU HEOPTraHUYECKUX COCIMHEHHM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUSL BO3HUKHOBECHMS W
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BAaHUE BHICOMATEPHUAJIOB), HAOIIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KanbliueM) (BO3MOXHO UCIIOJIb30BAaHUE BHJIEOMATEPUAITIOB),



UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTpAIM3aLUU, IIOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauueckuin 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM()OTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[lepnomnueckori cucremsl [[. M. MenpeneeBa. XapakTepuUCTUKA XHMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepunoamueckoro 3axona u [leprnoanyecKkoi CUCTEMbl XUMAYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanus MeXIpeIMETHBIX CBsI3ed NpU HM3YYEHMM XMMHUM B 8 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTecTBEHHO--HAYyUHbIE MMOHATHS: HAYYHbIN (aKkT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlW3, CHHTE3, KiIacCu(UKAIUsI, MEePUOJUYHOCTh, HaOII0IEeHHE,
AKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHUE, MOJIEIb, SIBJICHNUE.

dusuka: MaTepusi, aTroM, ODIIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIH],
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJa, NEKTPUUECKU 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHWE BEILIECTBa, ra3, (pu3nyeckue BEIMYUHBI, €AMHUIIBI
U3MepeHusi, KOCMOC, IIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
H0JIe3HbIE HCKOIIAeMble, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMUYECKAs peaKUHs

[Iepunonnueckuit 3akoH. Ilepuoanueckasl cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KM, KaJIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B llepunoamueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHABl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUNIMUECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJIIMYECKON PELIETKU U
BUJIA XUMUYECKOM CBSI3HU.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3IMYHbIM KJlacCaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMu4eckux peakivii Mo pa3inyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOLIMX B pPEaKIMHU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHHIO CTETICHEW OKMCIEHUS XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YyYaCTHIO KaTalau3aTopa). DK30- U dHJIOTEPMHUUYECKUE PEaKlUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonatue o ckopoctn xumMuueckoil peakiuu. [loHsitue 06 oOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakiusax. [[oHsATHEe O TOMOIE€HHBIX U T€TEPOTCHHBIX
peakuusx. [londarue o karanmse. [lonsatne o xumuyeckoM paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XHMHUYECKOM pEaKIUMU U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ pPEaKIuU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOMN peaKuuu. CocraBiieHue YPaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECcKOo# cBsizu. CteneHs aucconuanui. CHUIbHbBIC U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
nuccouuannu. KauectBeHHble peaku Ha HOHBL. [IoHATHE O THAPOIIN3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JIECUCTBHS paA3IUYHBIX (HDAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJIEICTBUE € MeETalyIaMH, HEMETajlaMH, IIejioyaMu). XJIOpPOBOJOPO/I.
ConsHass KuCIIOTa, XMMUYECKUE CBOMCTBA, IOJyYECHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
xuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHOU KUCIOThI, KAUECTBEHHAS PEAKLIUS Ha



cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MMHEPAJIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Gu3MdecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoauduUKaluy, paclpocTpaHEeHWe B Tpupoje, (Quznueckue M XUMHUUECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riao0anbHOrO TMOTEIJICHUS KIMMAaTa, MHapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKThI WX TepepaboTku (OEH3WH), MX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHuss KpemHusi B mnpupone. OOmue mpeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobiemMpl 6€30macHOT0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUsSI, OIBITHI, OTpaKaOIIKEe (U3NUYECKHE M XMUMHYECKHE CBONCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPUAIIOB), HAOIIOIEHUE Mpolecca OOyriIMBaHUs caxapa Ioj ACHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu asora, ¢dochopa M HX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MOJydeHUEe, COOMpaHUe, pacro3HaBaHUE U U3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUJIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE JSKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHus aToMoB. CTpoeHHe MeTajuioB. MeTaimdeckas CBS3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuw. CruiaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3znyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJbI U



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
VX aTOMOB, HAX0XJICHUE B Ipupoac. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusi
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MenaeneeBa, CTpO€HHE aTOMa, HAXOXICHUE B mpupojge. Pusnueckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BUJIEOMATEpPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCHUIA AJTFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
UCIIOJIb30BAHUE BEIICCTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4eHHe oOpa3lloB MaTepualioB (CTEKJIO, CIUIABbl METAJIOB, IOJMMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SBISIOMINUXCS CUCTEMHBIMH JUISl OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PaCTBOP, pACTBOPUMOCTb, KpUCTAIITUIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTaTEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yibTaThl OCBOCHHSI MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMaMHu TOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
paclIMpeHre OMbITa ASSTEIbHOCTHA Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAIETh JOCTOBEPHOU WHMOpMaIeit o
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphbl, B TOM YHUCJE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOW H  HMCCIEIOBATEIHCKON
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KW3HH, OCO3HAHUE IOCJIEICTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHMBUIYaTbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs C Y4ETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil OE30MaCHOTO MOBEJEHUS MPU PabOTE C BEIIECTBAMU, a TAKXKE B CUTyaIUX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  3KOJOTUYECKOM  KYJIbTYpbl, OCO3HAHHUS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI
B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIIEISIOT 3HAUMMbIEC JUIS
dbopMUpOBaHUST MHUPOBO33pEHUsI OOIIEeHAy4yHble TOHATHS (3aKOH, TeOpHs,
OPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMeTax M MO3BOJISIIOT Ha
OCHOBE 3HaHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHUIO Y4eOHOU
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JIPYTMMHU TMOHATUSIMH), MCIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMU HW3YUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBaTh MMPOKO MPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEICTABIICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYCCKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAUE€CTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHUE MPUMEHSATh pa3INYHbIe METOAbl W 3alpochl IPU MOUCKE M OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpPOil aKTUBHOTO MCTIOJIb30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M aHAIU3UPOBATH B IIpollecce Y4yeOHOU U
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
CpeIbl.

KoMMyHHKAaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBHUS:

yMEHHUS 3aJaBaTh BONPOCHl (B Xoie aAuaiora U (WIM) IUCKYCCHUHU) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pPe3yabTaTOB BBIMOJTHEHUS XHMHUYECKOTO JKCIEpPUMEHTa (J1abopaTOPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOMIUX MpoOJIeM Ha OCHOBE y4€Ta OOIMX HHTEPECOB M COTJIACOBAHUS
no3unuii (00CyXIeHusI, OOMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIE YHUBepPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABISITh WJIH KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCJIOBUH 3aJaHUH.

MNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHMIO O0S3aTEIBHOIO
COJIEp’KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHON pabouell MNporpammon,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOUMMUCS Hay4HbIE 3HAHUS, YMEHHS U CIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJIGHTHOCTb, OTHOCUTENIbHAS aTOMHAsi U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMsS, XMUMHUYECKasl peakius, KiaccUu(puKaius peakiuid: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHYECKas CBS3b, MOJIAPHAs U HEMOJISipHAs KOBAJCHTHAsl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMKY JJIS COCTaBieHUs (popmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MojoxkeHus B Ilepumoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YUCIO IEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHUYECKUX TPEBpaALICHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

IPUMEHSATh OCHOBHBIC OIEpaIliy MBICITUTEIBHON JIEATEIbHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJACIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYECHHUIO W COOMUPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJIEKTPOIUTHI, DJIEKTPOJIMTUYECKAS] TUCCOIUAIUSA, PEAKIIMA HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUTMYEeCKasi), KpHUCTAJUIMYecKasi pemeérka, KOppo3us METaJlJIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
OPUMEHSTH 3TU HOHITHUS [IPYU ONMCAHUM BEUIECTB U UX MTPEBPALLCHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
ONpeNeiEHHOMY KJIacCy COEIUHEHUH 1o (opmynaM, BUA XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbica Ilepuomnueckoro 3akona JI[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COEIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJIIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
7a00paTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWia OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOAUTH  PEAKIMH,  TOATBEPKIAIONMIMEC  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAINUA MBICTUTECIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOIOZICHNE, M3MEpPEHUEe, MOJACIMPOBAHNE, SKCIEPUMEHT (peaabHbId WU
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Kon-Bo | DaextponHsle (1ugposBbie) Peanuzauus
Ne | HazBanue pa3aesia M TeMbI 4acoB o0pa3oBaTe/ibHbIE pecypcChl MOAYJIs
n/n ypoKa U3y4eHust «YpouHasi
pa3nena NesiITeIbHOCTbY
U TeMbI NMporpaMmblI
ypoka Bocniuranust
IIpenmer xumuu. Ponb
1 XI/IMI;I?BE;KI/IE»HI/I qeno(:;(a. 1 Bubnuorexa [IOK
https://m.edsoo.ru/ff0d210c
Tema u BemiecTBa
5 IMousarue o MeTomax 1 bu6nmoreka [JOK
[TO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padora Ne 1
«[IpaBuna paboTsI B
3 mabopaToOpyU U MIPUEMBI 1 bubmuoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM
000opyI0BaHUEM
YucThle BENIECTBA U CMECH.
4 CHoco6:1l pazzeneHus 1 bubmorexa [OK
. https://m.edsoo.ru/ff0d26ca
cMmecei
[TpaxTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 bu6nuoreka [JOK
MpUMEPE OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHON COJIN)»
bubnuoreka [JOK
0 ATOMBI 1t MOTEKYIbI ! https://m.edsoo.ru/ff0d2a6c
XHUMHUYECKUE DIIEMCHTEHI.
7 3Haku (CUMBOJIBI) 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX JJIEMEHTOB
3 [IpocTsie U clioKHBIE 1 bubnuoreka [IOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 1 bu6mumoreka IIOK
yYeHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB.
10 XuMuyeckas g)lopMyna. 1 bubmmorexa [OK
https://m.edsoo.ru/ff0d2eae
BanieHTHOCTH aTOMOB
XUMHUYECKUX IJIEMECHTOB
11 OTHOCHTENIbHAS aTOMHAs 1 bub6nuoreka [JOK



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

macca. OTHocHUTeIbHAI
MOJIEKYJIIpHasl Macca

https://m.edsoo.ru/ff0d323c

MaccoBast nons

12 XHMUYECKOI'0 2JICMCHTA B bubmmorexa LIOK
https://m.edsoo0.ru/ff0d350c
COCAMHCHHUH
13 KomnnuectBo BemecTna. bu6nuoreka [JOK
Mons. Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
du3nyecKue u
14 XUMHYECKHE SBJICHUS. bubamorexa LIOK
https://m.edsoo.ru/ff0d37fa
XuMu4eckasi peakius
[Ipu3HaKy U yCIOBHS
15 npoIT)eKaHHﬂ XI/I}IIVII/I‘IGCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
peakuuii
3aKOH COXpaHEHUS MacChl
16 BeI_I_[eCTB.pXI/IMI/I‘{eCKI/IC bubmorexa [TOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrunciienus KoauuecTsa,
17 MacChl BEIIIECTBA 110 bubnuoreka [JOK
YpaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakiuii
Knaccudukanus
18 XUMUYECKUX PEAKIUN bubnuoreka LIOK
(coenuHeHUs, Pa3IOKEHUS, https://m.edsoo.ru/ff0d3f34
3aMeIeHUsI, OOMEHA)
M. B. JlomoHOCOB —
19 YUEHBIN-2HIUKIIONEIUCT. bub6nmmoreka [JOK
O0o01IeHNE 1 https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIus 3HAaHUH
Kontpoabshas padora Nel
20 1o feMe «BCII)HGCTBa u bubmorexa [IOK
https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEAKITHID)
Bo3nyx — cmecs ra3os.
21 CocraB Bo3nyxa. bubnuoreka [IOK
Kucnopon — saeMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKue u
XUMHUYECKHE CBOMCTBA
22 KHCIIOpoJia (peaKiuu Bubnuorexa [IOK
https://m.edsoo.ru/ff0d4614
OKHUCJICHUS, TOPEHUE).
[TonsiTue 06 okcumax
23 CriocoObI OTy4YeHHS bubmumoreka IIOK



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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCIIOpoJia B jabopaTopuu
1 NPOMBIIIJICHHOCTH.
[TpumeneHnue kucaopoaa

https://m.edsoo.ru/ff0d497a

TemnoBoii a3 ekt
XUMHYECKON PEaKilnu,

TIOHSTHE O
24 TEPMOXUMHUYECKOM Bubnuorexa [IOK
https://m.edsoo.ru/ff0d4790
ypaBHEHUH, 3K30- U
IHIOTCPMUIECKUX
peaxIusax
Tonnuso (HedT1h, yroib u
95 MeTaH). 3arpsi3HeHHE bubmuoreka [JOK
BO3/lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
[Tpaktuyeckas padora Ne 3
26 o reme «llonyuenue u bu6nuoreka ITOK
cobupaHue KUCIOpo/Ia, https://m.edsoo.ru/ff0d4ae2
HW3YYECHHUE ETO CBOMCTB)
Bonopox — anemeHT u
27 HI;)OI())Tf)e BELLECTBO. bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoje
duznueckue U
08 XUMHUYECKHE CBOMCTBA bubmuoreka IJOK
Bonopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpO/IA
29 IlonsTHE O KHCIOTAX U bu6nuoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI osTydeHust bubmuorexa [JOK
BOIOpOJIa B TaOOpaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padora Ne 4
31 no teme «llonyuenue u bubnuoreka ITOK
coOHMpaHue BOIOPO/Ia, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ETO CBOMCTB)
39 MomnsipHbIii 00bEM Ta30B. bubmmoreka ITOK
3akoH ABOrazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa,
KOJINYECTBA BEILIECTBA T'a3a
33 T0 ero I/I3B:::THOMy bubmmorexa LIOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITU
00bEMY
34 Brruuciaenus o0EM0B bub6nuoreka [JOK



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

razoB M0 YPaBHEHUIO
peaKkIMy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI

https://m.edsoo.ru/ff0d5708

razoB
35 XHMCPIIDLII/IeSSE:eC I:I};szll/LTBa bubamorexa LIOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHHIA. bubmuoreka [JOK
[TousTHe 00 HHANKATOpPax https://m.edsoo.ru/ff0d59e2
Bopna kak pacTBopuTeNb.
Hackimennsie u
37 HeHaCLIH_IGIf:ILIe pPacTBOPBL. Bubnmorexa [IOK
https://m.edsoo.ru/ff0d5b40
MaccoBas 10515 BelecTBa
B pacTBOpe
[TpakTtruueckas padora Ne 5
1o teme «lIpurorosnenue
38 pPacTBOPOB ¢ bu6nuoreka ITOK
onpeenéHHOI MacCoBOM https://m.edsoo.ru/ff0d5eba
JIOJIEN paCTBOPEHHOTO
BEILIECTBA
KonTtponbhas padora Ne2
39 o I”)FCMC «KI/II)CJ'IOPOIL. bubmorexa [IOK
https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
OKCHJIBI: COCTaB, Jenn
40 KIIacCU(UKAIUS bubmorexa LOK Poccuiickoit
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa HayKu
[TonyyeHue n XUMHIECKHE
41 CBOICTBA KHCJIOTHBIX, bubmuorexa [JOK
OCHOBHBIX M aM()OTE€PHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 KnacenduKans bubmuoreka [IOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [TonyueHue 1 XuMu4eCKHe bubmmoreka ITOK
CBOICTBa OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas,
44 KJaccuuKanus Brbmorexa [IOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tonyyenue u xXumMu4ecKue bubnuoreka LIOK
CBOIMCTBa KHCIOT https://m.edsoo.ru/ff0dfee2
46 Comnu (cpennue): bubnuoreka IJOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d5b40
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HOMEHKJIATypa, CIIOCOOBI
MOJTy4YCHHA, XUMHUYCCKUC
CBONCTBA

https://m.edso0.ru/00ad9474

[IpakTuueckas pabora Ne
6. Pemienue
BKCHepI/IMeHTaJII)HI)IX 3a1a4

bubnuoreka [JOK

47 o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COEMHEHUIN
I'enernueckas cBs3b
48 MEX]y KJ1accaMu bubnuoreka [IOK
HEOPraHMYECKUX https://m.edsoo.ru/00ad9a50
COCAMHEHUI
49 O0600meHue bubmuorexa [JOK
CHCTEMATU3allUs 3HAHHI https://m.edsoo.ru/00ad9cb?2
Kontponbnas padora Ne3
50 1o TeMme "OCHOBHBIE bub6nuoreka [JOK
KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHnn"
[IepBble nONBITKH
KITacCU(PUKAIIUU
51 XHMquzinf SHCII;I/IGHTOB. bubmmorexa [OK
https://m.edsoo.ru/00ad9ffa
[TonsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB
[Ieproanueckuii 3aK0H U
59 Ilepuoguyeckas cucrema bu6nuoreka [JOK
XUMHYCCKHX 3JIeMeHTOB /1. https://m.edsoo.ru/00ada52c
N. Menneneesa
53 Ilepuonsl, rpymnmsl, bubnuoreka IIOK
MOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. Cocras bubnuoreka ITOK
aTOMHBIX siaep. M3oTormsr https://m.edsoo.ru/00ada342
CTpoeHune 3JIEKTPOHHBIX
5 06":;:;:;2‘;“‘03 Bu6morexa [IOK
. https://m.edsoo.ru/00ada6bc
[Teproauueckoil cucTeMsl
. . MenneneeBa
Xapakrepucruka
56 XUMHUYECKOr 0 JIEMEHTA 10 bubnmoreka [IOK

€ro MOJIOKEHUIO B
[Iepnonnueckoi cucreme

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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. . MenneneeBa

3HaueHue
[Iepnonnueckoro 3akoHa

57 JUIsl pa3sBUTHUSA HAYKU U 1 bubnuoreka IIOK
npaktuku. J[. U. https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN,
MeAaror ¥ rpakIaHuH
2
S R EuGmuonesa LIOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bu6mmoreka [JOK
59 u 1
OUHA XHUMITHCCRaT CBAsb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonspHas 1 bubmuoreka [TOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnrtnas HenonspHas 1 bubnuoreka ITOK
XMMHYeCKas CBA3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 C 1
TCHEHb oRHcTemt https://m.edsoo.ru/00adae28
63 OSCKI/:J:)HTGZBHO_ . 1 bu6nuoreka [JOK
BOCCTaHOBUTEIIbHBI
https://m.edsoo.ru/00adb076
peakiuu
64 OKucCIuTeNy U 1 bubnuoreka [JOK
BOCCTAHOBHUTENH https://m.edsoo.ru/00adb076
5 | norene corpoomemons. | 1 EnGmiotcra LIOK
P ' https://m.edsoo.ru/00adb486
XuMHUecKasi CBSI3b»
P 5 .
| Pescpomtpor 1 Busmorera LIOK
m . https://m.edsoo.ru/00adb33c
CHCTeMaTH3aIus 3HAHUH
P i .
67 i;?())ZHB:HZ:ZK 1 bubmuoreka [JOK
B . https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3aIus 3HAaHUH
68 P(Z;EPZHHH YPOK- 1 bubmuoreka [JOK
ODICHHE 1 . https://m.edsoo.ru/ff0d61c6
cHcTeMaTHu3aIus 3HaHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJa-Bo JJIeKTPOHHBbIE Peanuzanus
Ne Ha3Banue pa3gesa u 4acoB (undposbie) MOYJIAA
n/n TeMbI YPOKa U3ydeHus o0pa3oBaTesbHbIE «YpouHasi
pasaeJia u pecypchl AesiTeJIbHOCTb»
TeMbI NMPOrpamMMmbl
ypoka BocnuTanust
[lepronnueckuit 3aK0H.
1 ITepuoanueckas cucrtema 1 bubmamnorexa [IIOK
XUMHUYECKHX DJICMCHTOB https://m.edsoo.ru/00adb59e
. 1. MenneneeBa
3aKOHOMEPHOCTH B
9 W3MEHEHUHU CBOMCTB 1 bu6mmoreka [JOK
XUMHUYECKHX DJICMCHTOB https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX EPUOIOB
Knaccudukanus n
3 HOMEHKJIaTypa 1 bubnuorexa [{OK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunan xumnueckon
CBSI3U U THIIBI bu6mmoreka [JOK
4 1
KPUCTAIINYECKUX https://m.edsoo.ru/00adbac6
pEmETOK
KonTponbsHas pabora
Nel o teme
5 «IIoBTOpeHue u 1
yriyoJieHue 3HaHU |
OCHOBHBIX Pa3J/ielioB
Kypca 8 Kimacca»
Knaccudukanus
6 XUMHUYECKUX PEaKIUi 10 1 bubmmorexa HOK
https://m.edsoo.ru/00adbch0
Pa3IUYHBIM TIPpU3HAKAM
[Tonsarue o ckopoctu
XUMHUYECKON PEaKLIHH.
7 [ToHsITHE O TOMOT'C€HHBIX 1 bubmorera [OK
https://m.edsoo.ru/00adbe9a
U TETEPOTCHHBIX
peakumsx
IloHsTHE O XUMHUYECKOM
8 paBHOBecHU. PaKTOPBI 1 Bubmmorexa [TOK
’ https://m.edsoo.ru/00adc28c
BIIUSIIOIIHME HA CKOPOCTh
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XHUMHYCSCKOH pPE€aKiuu U

TTOJI0XKCHHUE
XUMHYECKOT0
paBHOBeCHS
OxucnuTenbHO-
9 BOCCTaHOBHUTEJIbHBIC bubmorexa HOK
https://m.edsoo.ru/00adcade
peaxIuu
Teopus
10 AIEKTPOIUTUUECKON bubnmoreka [JOK
nuccoruanuu. CUIILHEIE https://m.edsoo.ru/00adcd68
U cra0ble 3JIEKTPOJIUTHI
11 HNonnble ypaBHEHUS bubnuoreka [{OK
peaxkiuin https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA
KHCIJIOT U OCHOBaHHUH B
12 CBETE MPEICTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON
JUCCOITHAITUT
XuMuyecKrue CBONCTBA
cosel B CBETE
13 MpeCTaBICHUN 00 bubnmorexa LIOK
. https://m.edsoo.ru/00add8b2
AICKTPOTUTHICCKON
JIACCOLHAITAN
1 [TonsiTe o ruapoIN3e bubnuorexa [{OK
coleit https://m.edsoo.ru/00add9d4
15 O06o01eHue bubmuoreka IJOK
cucTeMaTu3alnus 3HaHui https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne
16 1. «Pemenue bubmuoreka [JOK
AKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49»
KonTponbnas pabota
Ne2 o Teme
17 «DNEKTPOTUTHIECKAS bubnuorexa [{OK
JUCCOLUALIMSL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIUU B
pacTBopax»
OO6m1ast xapakTepucTUKa
18 rajjoreHoB. X¥MHUYECKHUe bu6mmorexa [JOK

CBOICTBA Ha IpUMeEpE
xJjiopa

https://m.edsoo.ru/00addfe2
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XJ10poBOAOPOI.
CoistHas KHCIIOTA,

bu6mmoreka [JOK

19 XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adel104
MOJy4YeHHUE, MPUMEHECHHUE
ITpakTuueckas pabora Ne
20 2 no reme «llomyuenne bubnuorexa [JOK
COJISHOM KHMCJIOTBHI, https://m.edsoo.ru/00ade348
H3y4EHUE €€ CBOMCTBY»
Beruucnenus no
YpaBHEHUSM
21 XUMUYECKUX PEaAKIIUH, bubnnorexa IIOK
https://m.edsoo.ru/00ade488
€CJIM OJINH U3 PEareHTOB
ITaH B U30BITKE

99 OO6m1ast xapakTepucTUKa bubnuorexa [JOK

aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIOTpOIHbBIE
MOJIU(UKALIUU CEPBHIL.

93 Haxoxnenue cepbl u e€ bubmuoreka [JOK
COCIMHEHMI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA

cephl
y Cep"‘g’;gji;{ M Butmorexa LOK
N https://m.edsoo.ru/00ade802
XUMHYECKHE CBOMCTBA
Oxcuppl cepbl. CepHast
o5 KHCIIOTa, PU3NYECKHUE U bubmmorexa [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLINH,
JIeXKaIe B OCHOBE
MTPOMBITINIEHHOT'O
crioco0a noayueHus
26 CEPHOU KHCIIOTHI. bubamorexa LIOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE
3arpsi3HEHUE
OKpYXarollen cpepbl
COCTUHEHUSIMU CEPBI
Beruncnenne MmaccoBoi
27 JIOJT BBIXOJ1a TIPOJTYKTa bubnnorexa LIOK
https://m.edsoo.ru/00adec8a
peakuuu
28 OO01mmas xapakTepucTuka bubnuoreka [JOK

371eMeHTOB V A-TpyHibl.

https://m.edsoo.ru/00adeeab
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A30T, pacnpocTpaHeHue
B IIpUpoJie, PU3NYECKUE
U XUMHUYECKHUE CBOICTBA

29

AmmMmuak, ero
(dbuznveckue u
XHMMHYECKHE CBOMCTBA,
MONyYeHHUE U
MIPUMEHEHUE

bub6mmorexa [JOK
https://m.edsoo.ru/00adf004

30

ITpakTtuyeckas pabora Ne
3 no teme «Ilonyuenne
aMMMaKa, U3y4eHHUe ero

CBOMCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas Kuciora, eé
dbuzmveckue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edso0.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE
MUHEPaTbHBIX
yIoOpeHuit.
XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpebl
COEIMHEHMSIMU a30Ta

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcnn
docdopa (V) u
dochopnas kucnora,
(dbuznveckue u
XUMHYECKHE CBOMCTBA,
MONTyuYeHue

bub6nmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanne
(dbocdaroB B kauecTBe
MUHEPATHLHBIX
ynoOpeHuii. 3arps3HeHue
HPUPOIHOM CPEIIbI
dbocdaramu

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYraepon,
pacnpocTpaHeHue B
npupoe, PU3nYecKue u
XHMHYECKHE CBOMCTBA

bu6moreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupl yriepona, ux
¢busnyeckue u

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe
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XUMHYECKHE CBOWCTBA.
DKOJIOTUYECKHE
poOJIeMbl, CBS3aHHBIE C
okcugoMm yriepoaa (1V)

37

VYronbpHas KUCIOTa U €€
COoJIn

bub6mmoreka [JOK
https://m.edsoo.ru/00ae006¢c

38

[IpakTrueckas pabora Ne
4 no teme "llonyuenue
YTJIEKHUCIIOrO Ta3a.
KauecTBeHHas peakus
Ha KapOOHAT-UOH"

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e

39

[TepBoHauanbHbIC
IIOHSATHSA 00
OpPraHUYECKUX
BEIIECTBAX KaK O
COEIMHEHMSX YIiiepoia

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COCIMHEHHUS

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

JleHpb
Poccuiickoii
HayKu

41

[IpakTnueckas padota Ne
5. Pemienue
AKCTIEPUMEHTAIIbHBIX
3aJ]1a4 I10 TeMe
«Baxwueiimue
HEMETAJIIBI U UX
COCIMHECHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabora
Ne3 o Teme
«Baxknenmmme
HEMETAJUIBI U UX
COCIUHEHHMS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OO0m1ast xapakTepuCTHKa
XUMHUYECKUX 3JIEMEHTOB
— METaJlJIOB.
Meraunueckas CBsi3b U
MeTaInuecKas
KpUCTaJUTHYeCKast
pemérka. duznueckne
CBOICTBa METAJJIOB

bu6moreka [JOK
https://m.edsoo.ru/00ae103e

44

XUMHYECKHE CBOMCTBA
METAJIOB.
DIIEKTPOXUMHYECKUI

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156
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pAIl HaNpsHKEHU M
METaJIJIOB

O01mue crioco0bl
MOJIy4EHUS] METAJJIOB.
Coiasrl. Brruncnenus

45 110 ypaBHECHHUAM bubmorexa HOK
P . https://m.edso0.ru/00ae1156
XUMHUYCCKUX peaKLlI/II/I,
€CIIM OJIUH U3 PEarcHTOB
COLEPKUT IIPUMECHU
46 [Tonsitue o Koppo3uu bubnuorexa [{OK
METaJLIIOB https://m.edsoo.ru/00ae1278
bu6mmorexa [JOK
47
Ienourere meTab https://m.edsoo.ru/00ae14b2
OKCHUJIBI U TUAPOKCHUIBI bub6munoreka [JOK
48
HaTpHs U Kanus https://m.edso0.ru/00ae14b2
[llenoyno3emenbHBIS
49 METaJUIbl — KAJIBIUHA U bubmmorera [IOK
N t https://m.edsoo.ru/00ae15e8
MarHuu
50 Baxwueiiue coenuHeHus bubmuoreka IJOK
KaJIBITUS https://m.edsoo.ru/00ae15e8
51 O0001IeHuEe 1
cHCTEMaTHu3aIus 3HAaHUH
59 JKécTtkocTh BOIBI 1 bubnuorexa [JOK
Croco0bI €€ ycTpaHeHUs! https://m.edso00.ru/00ae1886
[Tpaktuyeckas padora Ne
53 6 no Teme "JKECTKOCTH bubmuoreka [JOK
BOJBI I METOJEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bu6mmoreka [JOK
54 An 5
FOMUIHIH https://m.edso0.ru/00aelc64
AMdorepHbIE CBOICTBA bub6munoreka [JOK
55
OKCH/JIa U TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 XK
eIeso https://m.edso0.ru/00ae1d86
Oxcuapl, THAPOKCHUIBI U
57 cofn xcenlel:ia (1 |)I[I/I Bubmorexa [TOK
https://m.edso0.ru/00ae35e6
xenesa (1)
58 O000meHue n
CHCTEMaTH3aIusl 3HAaHUH
59 [Tpaktudeckas padora Ne bubmorexa [JOK

7. Pentenue

https://m.edsoo.ru/00ae3de8
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AKCIEPUMEHTAIBHBIX
3aJ1a4 10 TeMe
«Baxueimme MeTaIbl U
UX COCIUHCHUS

60

Brrancaenus mo
YpaBHEHUSAM
XUMHUYECKUX PEaKLIMi,
€CJIM OJIUH U3 PEareHTOB
TaH B U30BITKE MIIH
COJICP>KUT MPUMECH.
Brrancnenus mMaccoBoit
JIOJT BBIXOJ1a TIPOJTYKTa
peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

61

O060011EeH1E U
CHCTEMATU3AIMS 3HAHUMN

62

Kontponbnas pabora
Ne4 110 Teme
«Baxueimme MeTaIbl 1
HUX COCTUHCHUS

63

BemectBa u marepuanbl
B [IOBCEIHEBHON KU3HU
YyeJIOBEKa

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKpYXarollen cpebl

but6mmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xuMuu B perieHun
AKOJIOTUYECKUX MPOo0IIeM

but6munoreka [JOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHBIil ypOK.
O06006menue u
CUCTEMaTHU3alIMs 3HAaHUU

bub6munorexa [JOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHBIN YPOK.
O0001IeHue n
CHCTEMaTH3aIns 3HAaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

68

PesepBHBIiT ypOK.
O06o01menue u
CUCTEMAaTU3aLNs 3HAHUU

bubmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO

YACOB I10 ITPOIPAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JI51 YYEHUKA
Xumus, 8 kmacce/ TIN'abpumensta O.C., Octpoymo W.I'., CnankoB C.A.,
AxkrmonepHoe oo0miectBo «M3aarensctBo «IIpocBemnienne»
Xumusa, 9 xmacc/ Pymwutuc T.E., ®enpaman @.I., AxmnuoHepHOE
obmectBo «M3marenbctBO «IIpocBemienue

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

INa6puensa O. C. Ypoku xumun: § kinacc: meroaudeckoe nocodue /O.C.
I'abpunsan, U.B. AkcenoBa. - M.: IIpocsenienue, 2023

I'apa H. H. Xumus: ypoku B 9 knacce: nocobue ansa yuutens /H. H. INapa.
- M.: [IpocBemenue, 2015. - 128 c.

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/
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