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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUW 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 KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B 00pa3oBaTeNbHBIX opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT pacIpeleieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHE MO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCGHHOCTEH  OOydYaromuxcs, ONpeAeIsieT BO3MOXKHOCTH IpeaMeTa  Jiis
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTaram oOy4eHHs] XMMHUHU Ha YPOBHE IIeJIei U3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpPYEeMble XUMHUEW MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

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

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX UM HCCJIEJAOBATeIIbCKUX YMEHUN, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YyUaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAyYHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B DKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlanHbpie HampaBiieHUsT B OOyYEHUHM XUMHUHM OOECIEYMBAIOTCA CHEIU(PUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0I1IIer0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX IMOHATUNA XWUMHHU, OCHOB
HEOPraHWYECKOM XUMHM U HEKOTOPbIX OTIEJIbHBIX 3HAYUMBIX IOHSITHIM
OpraHUYeCcKON XUMUHU.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep’kaHHe CKJIAJbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIM O XUMUYECKOM
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYyeT  (OPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4eOHBIX NpeaMeToB: «OKpyXKalomuid MUpy,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JESTEIbHOCTH YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



NpUOOIICHNN K HAyYHbIM METOJaM TIO3HAHHS TP HW3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITIOBCETHEBHOM KU3HMU.

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

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CaMOCTOSITEIbHOW MO3HABATEIBLHON JESTEIHHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

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

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW H  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHITHP H OICHWBATH SIBICHUS
OKPYXAIOIMIEr0 MUpPA, MCTOJB3Yys 3HAHUS W ONBIT, MOJYYCHHBIC MPU U3YYCHUHU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHWE Yy OOYyYalOImUXCS TYMaHHUCTUYECKHX OTHOIICHUH,
MOHVUMAHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJOTHUYECKH
1eJIeCO00Pa3HOr0 TOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWIS W HANPABICHHOCTH JATLHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I H3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3zoBanus, coctaBiseT 136 gacoB: B 8 kinacce — 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. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
37eMeHTOB. [IpoCThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MAcChl BEIIECTB. XUMHUUYeCKHe ypaBHeHUsA. Knaccuduxarus
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
(GU3MYECKUX CBOMCTB 0O0pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW TPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KUCIOTOMN) sIBJIICHUM, HAOI0IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3/ielieHHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJIEIeH MOJIEKYI
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

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



MOJIYYCHUSI KHUCJIOpoAa B JabOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pazpylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. 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 Npuposie U B KU3HU YesnoBeka. KpyroBopoT BOAbl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. HomeHknatypa OKcugoB. DU3MYECKHME M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

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

Kucnotel. Knaccuduxanus xkucnor. Homenkmnarypa kucinor. @usnveckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

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

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHus TOpeHus (moxapa), O3HAKOMJICHHE C oO0pa3laMh OKCHIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCJIEIOBaHHE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJIOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 METajlla IPYrMM W3 PAacTBOpa COJIM, PEIICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WM. 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). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuii 3akoH. [lepuoguueckas cucrema XMMAYECKUX AJIEMEHTOB /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
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme /. . Menaeneena.

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

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIA U
IPaKIAHUH.

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

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIIEHUS. OKUCIHUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiu pa3noKeHus, COEAUHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHbIN (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIHUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOpPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U dHJIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTb XUMHUUYECKOW PEAKIUMU U IIOJOKEHHUE XUMHUYECKOIO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro o6MeHa. Y cinoBusi MpOTEKaHUs peaklinii MOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJEIISIMA KPUCTAIIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIMU KHUCIOT, IIeJIoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mass xapakTepucTuka rajioreHoB. (OCOOEHHOCTU CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTA, XMMHUYECKHE CBOWCTBA, MOJIy4eHHE, IIPUMEHEHME. JlercTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue U (Pu3NUeCcKHUe CBOIICTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3nUecKMe H XHMHYECKHE CBOHcTBa (0OIIuMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



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

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paclHpOCTPaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEeH Cpelibl COeMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue pochaTtoB B KaUECTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KucaoTa ¥ €€ coyiv, UX (PU3NUeCKue U XMMHUUYECKUE CBOMCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCJIMHEHUSAX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKHPAX, OCIKaX, YIIIEBOJIAX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemaus (IV) u kpemHueBor kucnore. CHIHMKAThl, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TaJIOT€HOB M HX COEJUHEHHH (BO3MOXKHO HCIOJIb30BAHHE BHUIECOMATEPUATIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4Y€HUE XHUMHYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (pochopHBIX yI0oOpeHul, MmoayyeHue,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YCHUE MoJIeTen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MojiydeHue, coOupaHue, pacrno3HaBaHUE U U3Yy4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCTMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIMYeCcKasi  KpUCTaUIMYecKass  pemeTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpusi W Kainus. lIpruMeHeHue WIENIOYHBIX METAUIOB M HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kanplusi. BaxHeiliine coeauHEHUS KaiablMs (OKCUJI, THUIPOKCHJ, COJIH).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHEe CBOWCTBA AIFOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THJIPOKCH]IA
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 xxenesza
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIMi HA MOHBI: MarHus, KajablMs, alFOMAHUS, LIUHKA, KeJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe « BakHeuiume
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp 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:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

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

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PM3MUECKHE BEIMYWHBI, CAWHUIIBI W3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaATbl, TOpPHbIE MOPOIbI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITBIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH 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,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

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, B3aHUMOCBS3SX YEIOBEKa 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, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHWIO, JIF0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCIIUTAHMS

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
WHMBUIYaJIbHON TPACKTOPUHU MPOJIOJKEHUST 00pa30BaHUs ¢ YUETOM 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:

AKOJOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HYECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJIbTYpPbl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYCOHBIX TpEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHHUIO W OCYIIECTBICHUIO Yy4eOHOM
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 B3aWMOCBA3b C JIPYTMMHU TOHSATHUSMH), UCIIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yYCTaHABJIMBATh TMPUYMHHO-CJICJACTBECHHBIC CBSI3M MEXKJIY OOBEKTaAaMU HW3Y4YCHUS,
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 MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBISABISATH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIEPUMEHTOB, yMEHUE HaOIoaTh 3a XOJO0M Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPUMEHSTh pa3iuvyHble METOABl U 3alPOCHl TP TOUCKE M O0TOOpE
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIU3UPOBATHL B TIpolecce ydeOHOM W
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Juajora W (WIM) IUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
ACSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTENbHOM W HWCCIIEOBATEIBCKOM  JEATENbHOCTH TMPH  PEHICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHHBepcaJbHbIE YUeOHbIE NelCTBUA:

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, CaMOCTOATEIBHO COCTABJISITh WJIA 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, MIPEAJIaraeMbIe B YCIOBHUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS 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 oOyuenus B 8 kJjacce npeaMeTHbIC pe3yibTaThl HA 0a30BOM ypOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl 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, KiacCuPUKaius peakiui: peaxiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBS3b,
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 HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsI COCTaBJICHHS (PopMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3Uu (KOBaJ€HTHAas U HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnodouHas noarpynmna (b-rpymnma)», Maneie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A/pa, 00IIee YMCIO 3IIEKTPOHOB
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 XMMHYECKHUE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN 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;

NPUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON NIEATCILHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJICJICTBCHHBIX CBS3€H — I M3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOI0JICHUE, U3MEpPEHHEe, MOJEIUPOBAHUE, AKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA 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, heHondTANCHH, METHIIOPAHXK U JAPYTHE).

K xoH1y oOyuenus B 9 kJiacce npeIMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMUTENb,  OKHCJIEHHE M  BOCCTAHOBJICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX IMOHATHA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPaX HEOPraHUYECKUX COCIUHEHUMN, TUI KPUCTAJUIMUYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
Tabmnunyto Gopmy Ilepmoanueckoid cUCTEMbl XMUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsij sapa, oOIIee YHUCIO HJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 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 MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIAsA OINUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

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



oOMeHa, ypaBHEHHS pEaKIHi, MOATBEPKIAIOMNX CYIIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PACUETHI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHHUS M HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — U1 M3Y4YCHUS CBOWCTB BEIIECTB M
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosanuyectBo yacos DJIeKTPOHHbBIE
HaunmenoBanme .
Ne (uudgposrie) BocnurareJbHbIN
pa3aesioB U TeM KonTpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE KOMIIOHEHT
NporpaMmbl padoThI padoThI
pecypcsl
Pa3nen 1. [leppoHavyanbHble XUMUYECKHE MOHSITHS
bu6nuoreka [JOK
https://m.edsoo.ru/7f41837
ITarpuornueckoe
XuMUS — BaKHas Ob6opynoBanue Touku
BOCIIUTaHUE,
o0macThb Pocra: nudponas
JyXOBHO-
1.1 €CTECTBO3HAHUS U 5 0 2 nmabopaTopus 10 XUMHH, yx
. HPaBCTBEHHOE,
MPAKTHIECKOM udpoBas 1aboparopus Mo
JCTETUYECKOE,
JeSITeNFHOCTH YeNTOBEKa HKOJIOTUHU, HOYTOYKH,
. 9KOJIOTUYECKOE
Ha0OPHI 7151 TPAKTUIECKON
paboThI O XUMUHU
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c [Tatpuoruueckoe
O6opynoBanue Touku BOCITHTaHUE,
19 BemmectBa u 15 0 0 Pocra: nudposas JyXOBHO-
' XUMHUYECKUE PEaKIIHH naboparopus 1Mo XUMHH, HPaBCTBEHHOE,
uugposas 1a00paTopusi IO | DCTETHYECKOE,
HKOJIOTUHU, HOYTOYKH, IKOJIOTHYECKOE
MUKPOCKOITBI
Hroro mo pazneny 20
Pa3znen 2. BaxuHeiinue npeacraBuTe M HEOPraHU4eCKUX BellecTB
2.1 OCHOBHBIE KJTacChl 11 0 1 bubmuoreka [JOK [Tatpuornueckoe



https://m.edsoo.ru/7f41837
https://m.edsoo.ru/7f41837c

HEOPraHHYECKHUX https://m.edsoo.ru/7f41837c BOCIIUTAHUE,
COEIMHEH NI O6opynoBanue Touku JIyXOBHO-
Pocra: nudposas HPaBCTBEHHOE,
n1abopaTopus 0 XUMUH, JCTETUYECKOE,
nudposas 1adbopaTopus 1Mo 3KOJIOTMUECKOE
9KOJIOTUHU, HOYTOYKH,
MHUKPOCKOITBI
bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c [Tarpuornueckoe
O6opynoBanue Touku BOCTIUTaHHE,
Bosznyx. Kucnopo. Pocra: nudposas JyXOBHO-

2.2 [MousiTe 06 OKCHIax nabopaTopus 10 XUMHH, HPaBCTBEHHOE,
udpoast 1a00paToOpusi O |  HCTETHYECKOE,
9KOJIOTHH, HOYTOYKH, 9KOJIOTHYECKOE
MHKPOCKOIIBL
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c ITarpuornueckoe
O6opynoBanue Touku BOCITUTaHUE,

Bonopoa.Ilonsitue o Pocra: nu¢pposas AYyXOBHO-

23 KHCJIOTaX M COJISX nabopaTopus 0 XUMUH, HPaBCTBEHHOE,
nudposas 1adbopaTopus 1Mo ACTETUYECKOE,
9KOJIOTUHU, HOYTOYKH, JKOJIOTUYECKOE
MHUKPOCKOITBI
bubmorexa [JOK [Tarpuornueckoe
https://m.edsoo.ru/7f41837c

BOCIIUTaHHE,
Boga. PactBopsr. Oo6opynoBanue Touku
2.4 [TonsTHE 06 Pocra: nudposas PYROBHO"
OCHOBaHUSX naboparopus 1Mo XUMHH, HPABCTBERHOC,
udpoBast 1abopaTopus Mo ICTETIICECROS,
9KOJIOTHYECKOE

HKOJIOTMH, HOYTOYKH,



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

MUHKPOCKOIIBL

Hroro no pazneny

30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 1eMenToB . U. MenaeseeBa. CTpoeHue aToMoOB.

XumMuyeckas cBsizb. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE Pe€akIumn

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

[Tepnonnuecknii 3aK0H [Tarpuornueckoe
O6opynoBanue Touku
u [lepuoanueckas BOCIIUTAHUE,
Pocra: mudposas
CUCTEMa XMMHUYECKHX JTyXOBHO-
3.1 7 nabopaTopus 0 XUMUH,
anemenTtoB [I. U. HpPaBCTBEHHOE,
nudposas 1adbopaTopus 1Mo
MenpneneeBa. CTpoeHue ICTETUUYECKOE,
HKOJIOTHH, HOYTOYKH,
aToMa . JKOJIOTUYECKOE
HAOOPBI 7S TPAKTUYECKOI
paboThl O XUMHUH
bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
[Tatpuornueckoe
O6opynoBanue Touku
XuMHYECKas CBA3b. BOCITUTAHUE,
Pocra: mudpopas
OKHCTUTENBHO- JTyXOBHO-
3.2 8 nabopaTopus 0 XUMUH,
BOCCTAHOBUTEJIbHbBIE HPaBCTBEHHOE,
udpoas 1adbopaTopus Mo
peaxuu 3CTETUYECKOE,
AKOJIOTHUH, HOYTOYKH,
. 3KOJIOTMYECKOE
Ha0OPHI 7151 TPAKTUYECKON
paboThl IO XUMHUH
bubnuoreka [JOK
Wroro no paznen 15
pasaeiy https://m.edsoo.ru/7f41837c
bubmuoreka [JOK [Tarpuornueckoe
https://m.edso0.ru/7f41837c BOCIIUTAHUE,
PezepBHOE Bpems 3
O6opynoBanue Touku JIIyXOBHO-

Pocra: mudpoas

HPaBCTBEHHOE,



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

naboparopus 1Mo XUMHH,
nudposas 1adbopaTopus 1Mo
HKOJIOTHH, HOYTOYKH,
HAOOPBI 7Sl TPAKTUYECKOI
paboThI O XUMUHU

9CTCTUYCCKOC,
OKOJIOT'HYECKOC

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaunmenoBaHue pa3jienoB u (undposrbie) BOCIIMTATEJIbHbIN
Konrpoasnsie | IlpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTebHbIE KOMIIOHEHT
padoTbI padoThI
pecypchl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
but6mmoreka [JOK
https://m.edso0.ru/7f41a636
O6opynoBanue Touku [TaTpuoTudeckoe
Pocra: uudpoas BOCIIHTAHUE,
[ToBTOpEeHnue u yrioyonenue
° naboparopus 0 XUMHH, JyXOBHO-
1.1 3HAHUW OCHOBHBIX Pa3J/ielioB 5 0 0
udposast 1adbopaTopus HPaBCTBEHHOE,
Kypca 8 kinacca
0 SKOJIOTHH, HOYTOYKH, ACTETUYECKOE,
HaOOPBI [Tt IKOJIOTHIECKOE
MPAKTHYECKON pabOTHI
0 XUMHH
bubmuoreka [JOK
https://m.edso0.ru/7f41a636
O6opynoBanue Touku [TaTpuoTndeckoe
Pocra: nudponas BOCIIHTaHUE,
12 OcHOBHBIE 32aKOHOMEPHOCTH 4 0 0 naboparopus 0 XUMHH, JTyXOBHO-
' XUMHYECKHUX PeaKIInii uposas gaboparopus HPaBCTBEHHOE,
10 SKOJIOTMH, HOYTOYKH, ACTETUYECKOE,
HaOOPBI [T 9KOJIOTHYECKOE
MPAKTHYECKON pabOTHI
0 XUMHH
13 DIIeKTPOIUTHYECKAS 8 0 1 bubnunorexa [JOK [Tarpuornueckoe
' JMCCOITMAINI. X MMHUYECKHE https://m.edsoo.ru/7f41a636 | BocmHUTaHHE,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

pEaKIuyu B pacTBOpax O6opynosanue Touku TyXOBHO-
Pocra: uudposas HPaBCTBEHHOE,
nmaboparopus 10 XUMUH, ACTETUYECKOE,
udpoast 1adbopaTopus 9KOJIOTUYECKOE
10 SKOJIOTHH, HOYTOYKH,
HaOOPBI TSt
NPaKTUYECKOH paboThI
0 XUMHH
Hroro no pazueny 17
Pa3znes 2. HemeTanabl 1 MX COeIMHEHMSI
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
O6opynoBanue Touku [Tatpuoruueckoe
Pocra: mudpoas BOCITUTaHUE,
OO6mas xapakTepucTuka
nabopartopus Mo XUMHH, JyXOBHO-
2.1 XUMUYECKUX 1eMeHTOB VIIA- 4
nudposas madbopaTopus HPaBCTBEHHOE,
rpynmsl. ['anoressl
10 DKOJIOTHH, HOYTOYKH, ACTETUYECKOE,
HaOOpPBI AT 9KOJIOTUYECKOE
MPAKTHYECKOI pabOThI
10 XUMHH
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
[Tarpunornueckoe
O6opynoBanue Touku
BOCTIMTAaHUE,
OO61mmas xapakTepucTuKa Pocra: mudposas
JyXOBHO-
2.2 XUMHYECKUX 371eMeHTOB VIA- 6 nabopartopus Mo XUMHH,
R HPaBCTBEHHOE,
rpynnbsl. Cepa u e€ coeAMHEeHUs nugposas gaboparopus
ACTETUYECKOE,
10 SKOJIOTMH, HOYTOYKH,
9KOJIOTUYECKOE

HAOOpBI 1715
MPaKTUYECKON PabOTHI



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

10 XUMHUH

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Oo6opynoBanue Touku [TaTpuorudeckoe
OO01mas xapakTepucTuKa Pocra: nudpoas BOCIIUTaHUE,
53 XUMHYECKUX 3JIeMeHTOB V A- 7 naboparopus o XUMHH, JTyXOBHO-
' rpymmsl. A3ot, pocdop u ux udpoast 1adbopaTopus HPaBCTBEHHOE,
COCTMHEHUS 0 YKOJIOTHH, HOYTOYKH, ACTETUUYECKOE,
HaOOPHBI TS IKOJIOTHIECKOE
NPaKTUYECKOH PabOoThI
0 XUMHH
bub6munorexa [JOK
https://m.edso0.ru/7f41a636
O6opynoBanue Touku [TaTpuorudeckoe
OO61mmas xapakTepucTuka Pocra: nudponas BOCIIUTaHHUE,
24 XAMUYECKUX dJIeMeHTOB |V A- 3 nabopaTopus 10 XUMHUH, IyXOBHO-
' TPYIIBL. YTIEpOa U KPEMHUHN U udposas gadopaTtopust HPAaBCTBEHHOE,
WX COCIMHEHUS 10 SKOJIOTHH, HOYTOYKH, 3CTETUYECKOE,
HaOOPBI [Tt 3KOJIOTHUECKOE
NPaKTUYECKOH pabOoThI
0 XUMHH
Hroro no pazmeny 25
Pa3nen 3. MeTa/llIbl M UX COeANHEHUS
Bubmorexa [JOK [Tarpuornueckoe
https://m.edso0.ru/7f41a636
. O6opynoBanue Touku BOCITMTAHHC,
3.1 OO0mmue cBolicTBa METAIIIIOB 4 JyXOBHO-
Pocra: mudposas
naboparopus 10 XUMUH, HPaBCTBEHHOC,
ACTETUYECKOE,

udposast 1adopaTopus



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

0 YKOJIOTHH, HOYTOYKH, IKOJIOTUYECKOE
HaOOPBI TS
IPAKTHYECKON pabOThI
10 XUMHH
bubmuoreka [JOK
https://m.edso0.ru/7f41a636
Oo6opynoBanue Touku [TaTpuotudeckoe
Pocra: nudposas BOCTIHTAHUE,
3.9 Baxnerve MeTajibl U UX 16 nabopaTopus 10 XUMHH, JTyXOBHO-

' COCTMHCHHMS g poBas Jaboparopust HPaBCTBEHHOE,
0 YKOJIOTHH, HOYTOYKH, ACTETUUYECKOE,
HaOOPBI [T IKOJIOTHYECKOE
NPAaKTUYECKOH PaboThI
0 XUMHH

Uroro no pazneny 20

Pa3znea 4. Xumus 4 OKpy:Kaoas cpeaa
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
O6opynoBanue Touku [TaTpuoTndeckoe
Pocra: nudponas BOCIHTAHHUE,

41 BemecTBa 1 Marepuaibl B 3 naboparopus 1Mo XUMHH, JyXOBHO-

' JKU3HU YEIIOBEKa uposas gaboparopus HPaBCTBEHHOE,
10 SKOJIOTMH, HOYTOYKH, 3CTETHYECKOE,
HaOOPBI [T 9KOJIOTHYECKOE
MPAKTHYECKON pabOTHI
0 XUMHH

Hroro no pazgeny 3

PesepBHOe Bpems 3 bubnuorexa [{OK [TaTpuoTtnueckoe



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

O6opynoBanue Touku
Pocra: nudposas
1abopatopus 10 XUMUH,
nudposas madbopaTopust
10 KOJIOT'HH, HOYTOYKH,
HaOOPBI IS
MPAKTHYECKOI paboThI
0 XUMHH

BOCIIMTAHHUE,
IyXOBHO-
HPaBCTBEHHOE,
ICTETUUYECKOE,
9KOJIOTMYECKOE

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68



https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne nu¢pposbie
Tema ypoka Kourpoasbnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
1 [Ipeamer xumuu. Poiab XuMuM B :KU3HU 1 0 0 bub6nunorekxa [JOK
yeJioBeKa. Tesa 1 BemecTsa https://m.edsoo.ru/ff0d210c
bu6maunoreka [JOK
2 ITonsTie 0 MeTOmAX MO3HAHUSI B XUMUH 1 0 0 https://m.edsoo.ru/ff0d227e
[Ipaxtuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a00OpaTOpUHU U MIPUEMBI 00OpaIeHUs C 1 0 0 Bubmorexa [JOK
patop P patl https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM 000PYIOBaHUEM
Yucteie BemecTBa U cMecH. CItoco0bl bubmoreka [JOK
4 . 1 0 0
pa3aeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Pa3nenenue
5 cMecel (Ha mpuMepe OYMCTKU TOBapEHHOU 1 0 0 bubmmorexa TIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN )
bu6maunoreka [JOK
6 ATOMBI 1 MOTIEKYTbI ! 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHE DJIEMEHTHI. 3HAKH (CHMBOJIBI) 1 0 0 bubmuoteka [JOK
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [JOK
II 1
8 POCTBIE H CIIO’KHBIEC BEIIECTBA 0 0 httos://m.edsoo.ru/f0d2a6e
bu6munoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEeHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. 1 0 0 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d227e
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Xumnueckas Gpopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuUTeNbHAsE aTOMHAs Macca. bubmoreka [[OK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHYECKOI'0 2JIEMCHTA B bubnuoreka [JOK
COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonmuuectBo BemecrBa. Moib. MossapHas bubmuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3nuecKue U XUMUYECKUE SIBIICHUS. Bbu6nunorexa [JOK
XuMuuecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl IPOTEKAHUS bubnmnoreka [HOK
XUMHYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubamnoreka [IOK
XHUMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 BreruncieHus KonmyecTBa, MaccChl BEIECTBA 1O bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHIECKUX peakiiui
18 (coemuHeHuUsI, pa3IOKEHUS, 3aMEICHHUS bubmorexa [OK
g P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIonEeUCcT. O00O0IICHHE 1 bubmoreia HOK
. AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIM 3HAHUH
20 O06o0mienne 3Hanui o TeMe «BerecTsa u bubmuoreka [JOK
XUMHYECKUE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3oyx — cMech raszos. CocTaBs Bo3ayxa.
21 Kncn}(l)xo — DJIEMEHT U MPOCTOE BE y:CTBO bubmmorexa [JOK
PO p - ' https://m.edsoo.ru/ff0d448e
O30H
22 du3nueckue U XUMUYCCKHUE CBOMCTBA Bbub6nunorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIOpOJia (pPeaKkiiu OKUCIIEHUs, TOPEHHUE).
[Nousitue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnioco0OsI onydeHus KUCIopoia B

Bbub6munorexa [JOK

23 0 .
HabOpATOPHI H TIPOMBITIITCHAOCTH https://m.edsoo.ru/ff0d497a
IIpumeHneHue kucnopoaa
TemmoBoii 3((HheKT XUMHUECKON peakiinu,
24 MOHSATHE O TEPMOXUMHUUECKOM ypaBHEHUU bubmorera [IOK
p yp : https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUECKHUX PEaAKIIASIX
TormmmBo (HEPTH, Yro/lb U METaH).
25 3ar $I3H€IEI/IC(1])303 ¢ a, CIT0COOBI Zro bubmorexa I[IOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHUS
[IpakTuueckas padora Ne 3 mo TeMe
26 «l_P}OJ'I eHHe 1/12061/1 aHHe KUCIopoaa bubmorera IIOK
yi N p pOad, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €T0 CBOWCTBY
97 Bonopoa — 371eMeHT 1 POCTOE BELIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKre 1 XUMUYECKHUE CBOMCTBA bu6mmoreka [{OK
BozopoJa. [lpumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bubnunoreka [JOK
29 IT
OFPITHE © IHCAOTax H coix https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToNTy4eHus1 BOAOPO/Ia B bubmoreka [[OK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonyuenue u coOupanue BOAOPOaa bubmmorera I{OK
7 onp AOPOAS, https://m.edsoo.ru/ffod4f42
U3YYEHHUE €ro CBOMCTBY
bu6munoreka [JOK
32 M i 00BE .3 A
OJISIpHBIN 00BbEM ra30B. 3aKOH ABOTaIpo httos://m.edsoo.ru/ff0d542e
33 Brruucnenust 00b€Ma, KoIM4eCcTBa BEIIECTBA bubnuoreka [JOK
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ra3a 1o ero u3BeCTHOMY KOJIIMYECTBY
BEIIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncienus o05EMOB ra3oB MO YpaBHCHUIO

Bbub6munorexa [JOK

34 €aKIIMK Ha OCHOBE 3aKOHA 00BEMHBIX
peadt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI T'a30B
35 duzndecKkne U XMMHUYIECCKHE CBOMCTBA BOIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6maunoreka [JOK
36 CocraB ocHoBanuii. [TonsTre 00 MHAMKATOpaX
AMKATOP https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HacbiieHHbie u
37 HEHACBIILIEHHBIE paCTBOPBL. MaccoBas J0JIst bubmmorera [IOK
PaCTBOPHL. https://m.edsoo.ru/f0d5b40
BEIIIECTBA B PACTBOPE
[Ipaktrueckast pabora Ne 5 mo Teme
38 «ITpuroroBiieHNE PACTBOPOB C OMPEACIEHHOMN bubmoreia HOK
P . . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH J10Jiell pacCTBOPEHHOTO BEIIECTBAY
39 O06006mmenue 3Hanuit o Teme «Kuciaopon. bubnmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, kKaccupuKanus, bub6nunorekxa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u xXuMuuecKue CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: cOCTaB, KIIacCU(DUKALINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydyeHnne u XuMHU4eCKHE CBOMCTBA bubmuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanus, bu6munoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6nunorexa [JOK

45 Tlonyduenue 1 XuMHUIECKUE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee?
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuotexa [{OK
MOJIyYEHHUS], XHMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenune
47 SKCIEPUMEHTANIbHBIX 33/a4 M0 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITMHEHUI
48 I'enernueckas cBs3b MEXKIY KIACCAMHU bu6mmoreka [{OK
HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/00ad9a50
Bbu6nunorexa [JOK
49 O0001I€eHEe U cCUCTEMaTH3aNs 3HAHUHN
- . https://m.edsoo.ru/00ad9ch?2
50 O000menue 3Hannii o reMe "OCHOBHBIE bu6maunoreka [JOK
KJIACChI HEOPTAHMYECKUX COSTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIaCCH(PUKAITAN
51 XUMHYECKUX 2JIeEMEHTOB. IloHgITHE O rpymmax bubnnorexa [OK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
bu6mmoreka [{OK
52 crucTeMa XUMHYeCKuX 3y1eMeHToB /1. .
https://m.edsoo.ru/00ada52¢c
Menneneena
53 [lepuonel, rpyIIIbL, MOATPYIIIIBI bubmaorexa LHOK
p » TPYIIEL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX s11IEP. bubnmnoreka [JOK
H3otonsl https://m.edsoo.ru/00ada342
CtpoeHmue 2JIeKTPOHHBIX 000JI0UEK aTOMOB
95 anemenToB [lepuoguyeckoit cucremsr J. U bubmorexa [JOK
pHOA o https://m.edso0.ru/00ada6bc
Menneneena
56 XapakTepucTuKa XUMAYECKOr0 3JIEMEHTA 110 bubnmorexa [JOK
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ero nojoxeHuro B [lepuoauueckoii cucreme
. . MenpaeneeBa

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

3HadyeHne HepI/IOI[I/I‘ICCKOI‘O 3aKOHa IJIA

Bbub6munorexa [JOK

7 N 1
> PA3BHTI HayiH H_,HpavKTHKH A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIAror ¥ IPaKIaHIH
DIIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
58 1
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nunorexa [JOK
59 Honnas XUMHeCKas CBA3k 1 https://m.edsoo.ru/00adac34
60 KoBanienTHAas moysipHast XUMUYECKas! CBA3b 1 bubnmorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoigpHas XUMHUYecKas CBI3b 1 bubnnorexa [IOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen okucnenns 1 https://m.edsoo.ru/00adae28
63 OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIAU 1 Bubmiorexa OK
peaKt https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb076
65 O06006menue 3Hanuit o Teme «CtpoeHue 1 bubnmoreka [HOK
aToMa. XUMHUYECKas CBA3bL» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0o01eHue u 1 bu6muoreka [IOK
cUcTeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O6001meHue u 1 bubnuoreka IIOK
cucTeMaTu3alus 3HaHUui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTtuuyeckue op
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Tepuonnueckuit 3akoH. Ilepuoauueckas
1 CUCTeMa XMMHUYECKUX 3ieMeHToB [1. 1 0 0 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 bubamorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOIOB
3 Kinaccudukanus 1 HoMeHKIIaTypa 1 0 0 bu6mmoreka [JOK
HEOPTaHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMU4ECKON CBSI3U U TUTIBI bubmuorexa [JOK
4 ) 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
O060061meHune 3Hanui o teme «IloBTOpeHue
5 U yriyOeHue 3HaHUH OCHOBHBIX pa3/eNioB 1 0 0
Kypca 8 kiacca»
6 Krnaccudukanus XuMHUECKUX peakluii mo 1 0 0 bubnuorexa [IOK
pa3IMYHBIM NPU3HAKAM https://m.edso0.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOUN PEAKIINH.
7 [ToHsiITHE O TOMOTE€HHBIX U F€TEPOre€HHbIX 1 0 0 bubmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaxusax
[TonsiTvie 0 XUMHUYECKOM PAaBHOBECHUHU.
8 @akTOpsl, BIUSAIOIINAE HA CKOPOCTh 1 0 0 bubnuoreka IIOK

XUMHUYECKON PCaKnuu U MOJIOKCHUC
XUMHUYCCKOT'O PaBHOBCCHUA

https://m.edsoo.ru/00adc28c¢
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9 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOTUTUYECKON AUCCOLUALINH. bubnuorexa [JOK
CuiibHbBIC U CITa0bIe SJIEKTPOJIUTHI https://m.edso0o.ru/00adcd68

11 Honusie ypaBHEHHUS PEAKIIUI bubmmorexa [{OK

yp peartt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT 1 OCHOBAHUN
12 B CBETE IPEACTaBICHUN 00 bubmmorexa [{OK
pe ~ https://m.edsoo.ru/00add5d8
AJIEKTPOTUTUUCCKOMN AUCCOLMAIIHT
XuMHUecKre CBOMCTBA COJIEi B CBETE
13 MIPEACTABIIEHNI 00 DIEKTPOIIMTUYECKON bubnnorexa [IOK
e p https://m.edsoo.ru/00add8b2
IIACCOLIHAI[AN
14 ITonsTHe O TUAPOIN3E COJICH bubmnorexa HOK
P https://m.edsoo.ru/00add9d4
bu6moreka [JOK
15 O0600111eHIE U CHCTEMATH3allAs 3HAHUI
B H https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas padora Ne 1. «Pemenue bubmuorexa [IOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
O0001IeHEe 3HaHNUI IO TEME

17 «DNEKTPOIUTHYECKAS TUCCOLUALIHS buGmnorexa HOK

p a HHAATIL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTeprCTUKA TAJIOTCHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA TPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopona. ConsHas KUCIIOTa,

19 XI/IME‘IGCKI/IE CBOICTBA, MMOJIyUYEHHE bubmmorexa LOK

’ i ’ https://m.edso0o.ru/00ade104
MIPUMCHCHUE
20 [IpakTnueckas pabora Ne 2 o reme bubnuoreka [IOK

«IlonydeHne COISTHOM KUCIIOThI, U3y4YECHUE

https://m.edsoo.ru/00ade348
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€€ CBONCTB»

Brrunciaenus no YpPaBHCHHUAM XUMHUUYCCKUX

bu6mmoreka [JOK

21 peaxiuii, eciu OJMH U3 PeareHToB JIaH B httos://m.edsoo.ru/00adedss
M30BITKE
29 OO6mrast xapakTepucTuka 31eMeHToB VIA- bubnuorexa [{OK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE MOIU(PUKALIUN CEPBI.
23 Haxo;ii[eHHe cepbl H(I)eé COGI[I/IHCI:II/II\/'I B bubmmorexa LOK
l https://m.edsoo.ru/00ade64a
npupoe. XUMHUECKHUE CBOICTBA cepbl
CepoBonopo/, cTpoeHue, GU3NIeCKue U bubnuorexa [JOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcupl cepol. CepHasi KHUCIIOTA,
25 ¢bu3nvecKrue 1 XUMUYECKHE CBOWCTBA brbmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XYMUYECKHE PeaKInu, JIexallue B OCHOBE
26 MIPOMBIIIIEHHOT'0 CI0c00a MOTy4eHust bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpeibl COeIUHEHUSIMHU CEPhI
97 Brruucnenune maccoBoii 101 BbIX0a bubnmorexa [JOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTruka 3J1eMeHTOB V A-
28 rpynsl. A30T, pacCIpOCTpaHEHUE B bubnuorexa [{OK
npupoze, GU3nIecKue 1 XUMHUECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaxk, ero Gpu3nyUecKre U XUMHYECKHe bubmuorexa [IOK
CBOMCTBA, OJIyYEHHUE U IPUMEHECHHUE https://m.edsoo.ru/00adf004
30 [Ipaktnueckas padora Ne 3 mo Teme bubnunorexa [IOK

<<H0nyquHe aMMHaKka, U3y4€HHUC €ro

https://m.edsoo.ru/00adf180
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CBOICTB»

A3OTHas KUCIOTa, e€ hru3nyeckue u

bubmuoreka IJOK

31
XUMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHuEe HUTPATOB U CONIEH aMMOHUS
32 B KQ4€CTBE MHUHEPATBHBIX YI0OpEHUH. bubnuorexa [{OK
XUMHYECKOE 3arpsA3HEHUE OKPYKaIOLIEH https://m.edso00.ru/00adf518
Cpelbl COETUHEHUSIMH a30Ta
®dochop. Oxeun pochopa (V) u dochopuas
33 KHCIJIOTa, PU3MUECKHE U XUMUUYECKHE Bubmmorexa [JOK
. https://m.edso00.ru/00adf68a
CBOICTBA, IOJTyYCHUE
Ncnonp3oBanue gpocdaroB B kKauecTBe
34 MHUHEPAIBHBIX YIOOPEHUN. 3arpsa3HeHune bubnnorexa [IOK
PEILHLIE YAOOPEHL. ST https:/m.edsoo.ru/00adfc20
pUpPoIHON cpenbl pocharamu
Yrnepon, pacnpocTpaHeHUE B IPUPOJE, bubnunorexa [JOK
35 .
(bu3UYeCKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriiepona, ux Gu3ndeckue u
36 XUMHYECKHNE CBOMCTBA. DKOJOTHYECKHE bu6mmoreka [JOK
po0JIeMbl, CBS3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(v)
37 VYronpHas KUCIIOTa U €€ CONu bubmmorera LIOK
https://m.eds00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 mo Teme
38 "ITonyyeHue yriaekuciaoro rasa bubmmorera [IOK
1 T ’ " https://m.edsoo.ru/00ae027e
KauecTtBennas peakuus Ha kapOOHAT-HOH
[IepBoHavanbHbIe MOHATHS 00
39 OpPraHUYEeCKHX BEIECTBAX KaK O bubnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHSIX yIiIepoa
40 Kpemunii u ero coequHeHust bubnmorexa [JOK
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https://m.edsoo.ru/00ae080a

[Tpaktnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME

bu6mmoreka [JOK

41
«Bakneiimue HeMeTaIIbI U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUD

42 O06006mmenue 3Hanuit o Teme «BaxkHeitmme bubnmuoreka [JOK
HEMETAJLIBI U UX COEIUHECHUI» https://m.edsoo.ru/00ae0el8
OO6m1ast XxapaKTeprUCTHKA XUMUUECKHUX

43 3JIEMEHTOB — METAJIOB. MeTalmnyeckas bubnuorexa [JOK
CBSI3b U METAJUIMYECKAs KPUCTAJUINYECKAS https://m.edso00.ru/00ae103e
pemérka. ®u3nyecKkre CBOWCTBA METAIIJIOB
XUMHUUECKHE CBOMCTBA METAIIOB.

44 OIEeKTPOXUMHYECKUN P HATPSOKEHUH bubmnorexa HOK

P P P https://m.edso0.ru/00ae1156
METAJIOB
OO0mue crocoObl MOTYYSHHS] METaJIIIOB.

45 Crnnasel. Berancienus no ypaBHEHUAM bubnuoreka [IOK
XUMHYECKUX PEaKINi, €CIN OUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COACPKHUT MPUMECH

46 IToHsTHE O KOPPO3UHU METAILIOB bubmmorexa LOK

pp https://m.edso0.ru/00ae1278
bub6munoreka [JOK

47 €JIOYHBIC METAJIJIbI
i https://m.edsoo.ru/00ae14b2

48 OKcHabl U TUAPOKCUILI HATPUS Y KAJTHS bubmorexa HOK

P P https://m.edsoo.ru/00ae14b2
[Ilenouno3emenbHbIE METAIUIBI — KAIbIUN U bubnmuoreka [JOK

49 .

MarHui https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxueliime coequHeHns KaabIUs 1

https://m.edsoo.ru/00ae15e8
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51

0O0001IeHE U cUCTeMAaTHU3alis 3HaHUI

52 JKécTKoCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU bubmnorexa HOK
s yerp https://m.edso0.ru/00ae1886
[Ipaktrueckas padora Ne 6 mo Teme
53 "YEcTKOoCTh BOABI M METOIBI €8 bubnnorexa [IOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmmoreka [JOK
54 AnroMuHni
https://m.edsoo.ru/00aelc64
55 AmMorepHbIC CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCU 1A https://m.edsoo.ru/00aelc64
butnunoreka [IOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunpl, TUAPOKCUIBI U comu xenesa (1) u bubmmoreka [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0001IeHE ¥ cHCTEMAaTHU3alis 3HAaHUI
[Ipaktuueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAIBHBIX 33144 10 TEME buGmnorexa HOK
P . https://m.edsoo.ru/00ae3de8
«Baxkuenme MeTaaIbl H UX COEIMHEHUD)
Brruncnenus mo ypaBHEHUSM XUMUYECKUX
€aKIINi, ecJIM OJUH U3 PearcHTOB JaH B
60 1:136I)ITKG WJIA COZE )KI/ITI?'I AMeCH bubmorexa LOK
P . P ’ https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO# JOMIM BBIXOa
MPOAYKTA PEaKuu
61 O000111eHIE U CUCTEMATU3AIA 3HAHUI
O0001IeHrE U CHCTEMATHU3alMsA 3HAHUH 110
62 TeMe «BaxHelIne MeTauibl U UX
COEIINHEHU
63 BemectBa u Matepuaibl B TOBCETHEBHOM bubnuorexa [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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YKU3HU YEI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arpsI3HEHNE OKPYKAIOIIECH 1 bubmmoreka [JOK

cpenbl https://m.edsoo.ru/00ae4270
65 Ponb XxumMum B pemieHnn SKOJI0rHISCKUX 1 bubnunorexa [JOK

npodiem https://m.eds00.ru/00ae4270
66 PeseprubIil ypok. O600meHne 1 1 bubnuoreka [IOK

CUCTEMATHU3aLMs 3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O60011eHNE U 1 bubnuoreka LIOK

cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O600meHue u 1 bubnmnorexa [IOK

cucTeMaTu3anusd 3HaHu| https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuinonepHoe 00111ecTBO
«M3parenscTBO «IIpocBeeHue
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I11eCTBO

((HBI[&TGJILCTBO «HpOCBGHlCHI/IG»

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU
HUHTEPHET

bu6anorexa IJOK



JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOAMUCHIO
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