MHAHHUCTEPCTBO ITPOCBEMIEHUA POCCUACKOM ®EJTEPAIIANA

MYHUIHUITAJIBHOE KASEHHOE OBIIEOBPA30OBATEJIBHOE YYPEKJIEHUE
«OCHOBHAS OBHIEOBPA3OBATEJIbBHASA HIKOJIA
um. 1. PATMEHKO c¢. HOBO-IIOJITABCKOI'O»

PABOYAS IIPOTPAMMA
(ID 5011746)

y4e0HOoro npeaMera «Xumus. ba3oBbil ypoBeHb)

1u1st oOyyaromuxcs 8 — 9 kiaccon

c. Hoso-IlonTasckoe 2024r



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTABJICHA HA
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BATEIBHOW MPOTPAMMBI
OCHOBHOTO 0011ero oopasoBanus, npejacrarieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanibHON paboueld mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHIENIUHU MPEnoaBaHus
yueOHOro mpeamera «Xumus» B 00pa3oBaTelbHBIX oOpraHuzauusx Poccuiickoi
Oenepanun.

[Iporpamma 1o XMMuM JaCT MPEACTABICHUE O LIEJISAX, OOIEeH cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUSL 00YyYAIOUIUXCS CPEACTBAMU yU4eOHOTO MpPEIMETa, YCTAaHABIUBACT
o0s13aTeIbHOE MPEAMETHOE COJACpKaHUE, NPEIyCMaTPUBAET PpACIpPEICICHHE €ro 1o
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3jiesiaM U TEMaM MPOTrPaMMbI [0 XUMUH, ONpPEEseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKaHUS, PEKOMEHIYEMYIO
MOCJEA0BATENBbHOCTD U3YUEHUSI XUMUU C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKM Y4YeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYarolmxcs,
OTpe/eNIsIEeT BO3MOXHOCTH MpeaAMeTa Ui pealn3alud TpeOOBaHUU K pe3ysbTaTaMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOW MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, a TakXKe TPEOOBAHUM K pe3yibTaTaM OOyUYEeHHSI XMMHUU HAa YPOBHE Liejieh
U3Y4YeHHUs] TIpEeIMETa W OCHOBHBIX BHUJOB Y4e€OHO-TIO3HABATENHHON JIESITEIIbHOCTU
00ydJaromnierocs 1o OCBOCHUIO Y4eOHOTO COJIEpKaHMUS.

3HaHWEe XUMHHM  CIY>KUT OCHOBOM  misi  (OPMUPOBAHUS ~ MHUPOBO33PECHUS
00yyaromerocs, €ro MpejCTaBICHUN O MaTEepUaIbHOM E€IWHCTBE MHPA, BAXKHYIO POJIb
UTPAOT (POpMHUPYEMbIe XUMHUEH TPE/ICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIE, O MyTSAX PEIICHUS TIOO0ATBHBIX MPOOJIEM YyCTOWYMBOTO
pPa3BUTHUSL YEJIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOW, MHUIIEBOM M HKOJIOTUYECKOU
0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaiM3allud BO3MOXKHOCTEW Il caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYPBI TIUYHOCTH, €€ 00IIeH 1 PYHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMUpPOBaHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
o0yyarommxcs, HABBIKOB ux CaMOCTOSITeIIbHOM y4eOHOM  JeATEIbHOCTH,
HKCTIEPUMEHTAJIbHBIX U UCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
JKW3HU, TaK U B Mpo(ecCuoHaIbHON AesTeIbHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBIIIUICHUS, 3aKIaJbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIIa HA EIWHCTBO MPUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTalloM B
(dbopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CrocOOCTBYET (hOPMHPOBAHUIO IIEHHOCTHOTO OTHONICHHS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIC, K YEJTOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHMYECKOE OOpa30BaHUE
00yUaroIMXcs.



JlanHble HampaBieHMs B OOyYEHMM XUMHUU OO0ECIEUMBAIOTCA  CHELUPHUKOIM
CoJlep’KaHusl y4yeOHOro IMpeaMeTa, KOTOPHIN SBJSETCS MeJarornuecku aganTUPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKU XMMHUHU Ha ONPEEICHHOM 3Tarle ¢ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHHsS OPHEHTHPOBAH Ha
OCBOCHHE OOYyYaIOIUMHUCS CHCTEMbl TEPBOHAYAIbHBIX TOHATUH XHUMHUU, OCHOB
HEOPTraHWYECKOM XMMHMHM M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATUH OpPraHUYECKON
XUMUH.

CtpykTypa conaepKaHHMs TMPOTrpaMMbl MO XHUMHH c(opMmMHpoBaHA HAa OCHOBE
CHUCTEMHOTO MoAX0/a K €€ n3ydeHuro. CoziepKaHue CKIAAbIBAETCS U3 CUCTEMBI TOHATHHI O
XMUMHUYECKOM DJIEMEHTE U BELLIECTBE U CUCTEMBbI MOHATUI 0 XUMHUYECKOH peakuuu. O6e 3tn
CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 110 MPUHLUITY ITOCJIEI0BATEILHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETHUYECKUX IIPEACTABICHUI PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

— Y4EHUS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3H;

— IPECTaBICHUN 00 3JIEKTPOIUTUUECKOM TUCCOLMALINY BEUIECTB B pacTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE dMIMPHUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEI0BATENbHO OT OAHOIO YPOBHS K JPYromy,
BBINIOJIHASL (DYHKIIMM OOBSCHEHUS M TPOTHO3HPOBAHUSA CBOMCTB, CTPOEHUS U
BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHMS U NOJIYYEHHNS] N3y9AEMBbIX BEIIECTB.

OcBoeHue nporpaMMbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHUUYECKON COCTaBISIONIEH HAYyYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOUW MPHUPOIBI,
LIECHHOCTHOI'O OTHOUICHUS K HAYYHOMY 3HAHHUIO U METOJaM II03HaHusA B Hayke. M3ydyenue
XUMUU MPOUCXOIUT C MPUBJICUEHUEM 3HAHUM U3 paHee W3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinacce» U «Dusmka. 7 Kjacey.

[Ipy u3ydyeHHH XUMHUU MOPOUCXOIUT (POPMHUPOBAHUE 3HAHUWA OCHOB XUMUYECKOH
HayKM KakK o0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM JesSTEIbHOCTH
YeJIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3aJ1aua y4eOHOro npeameTa
COCTOUT B (OPMUPOBAHUM CHCTEMbl XUMUYECKHUX 3HAHUA — BAXKHEWIINMX (PAKTOB,
NOHATUH, 3aKOHOB W  TEOPETHUYECKUX  MOJIOKEHWH, JOCTYNHBIX  000OIIEeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, Si3blka HayKd, B MPUOOIIEHWH K HAay4YHBIM METOJaM
MO3HAHUS IPU U3yYEHUH BEUIECTB U XMMHUECKHUX peakiuil, B (OPMUPOBAHUU U Pa3BUTUHU
MO3HABATEJIbHBIX YMEHUH W HMX MPUMEHEHMH B Yy4eOHO-TIO3HABaTEIbHOW M Yy4eOHO-
UCCJIEIOBATENLCKOW  JESTEIbHOCTH, OCBOCHMM TMpaBHJI 0O€30MacHOr0 OOpalleHus ¢
BEILIECTBAMH B MIOBCEAHEBHOW KU3HMU.

[Ipy wu3yyeHUHM XUMHH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS Ba)XXHOE
3HaYeHHUe NMPUOOpeNn TaKue 1eJ, KakK:

— (opMuUpOBaHHE MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0,  COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY TMPUHATHUIO  PEHICHHIH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;



— HaIpaBJIEHHOCTh OOY4YEeHHsS HAa CHCTEMAaTHYECKOe MPUOOIIeHHE O0YyYaroluxcs K
CaMOCTOSAITEJIbHOW TMO3HABATEIbHON JEATEIbHOCTH, HAy4YHbIM METOJaM MO3HAHUS,
(bOpMHPYIONTUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecrieueHre yCIOBUM, CITOCOOCTBYIOMIUX MPUOOPETCHUIO OOYJAFOIIIMMUCS OTIhITa
pa3HOOOpa3HON JAESATENbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JJISl PA3IMYHBIX BUOB
NEeSTeIbHOCTH;

— (hopmupoBanue oOmel HYHKIIMOHATHFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B
TOM YHUCIIE€ YMEHHI OOBSICHSTH M OLICHUBATH SIBIICHUSI OKPY>KAIOIIETO MHUpPA, WUCIOIB3YS
3HaHUS W OIBIT, MOJYYEHHbIE NPU HU3YYEHUU XUMHUHU, NPUMEHITh UX MPHU PELICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOMN JCSATEIBHOCTH;

— ¢opMHpoBaHHE Yy OOYyYarOUIUXCSl TYMaHUCTHYECKUX OTHOILICHUW, MOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHA HSKOJIOTMUECKH I€JIECO00pa3HOTO
NOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS U
OKpYXarouel NpupoTHON CPEbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHMs OOIEYEOBEUYECKHX I[EHHOCTEH, FTOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY TTPO(UJISi U HANIPABICHHOCTH JaJIbHEUIIETO 00yUYeHUs.

OO011ee 4MCIO0 4YacoB, OTBEACHHBIX ISl U3YYEHUS XUMHUU Ha YPOBHE OCHOBHOIO
o01ero oopazoBanusi, coctanisier 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJENIO), B
9 kacce — 68 vacoB (2 yaca B HEZIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nyeckue CBOWCTBA BEHIECTB. ATIpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmysna. BaleHTHOCTP aTOMOB XWMHUYECKHX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasT AaTOMHAas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. PacyeTsl mo QopMyiiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE SBICHUSA. XUMUYECKAS] PEAKIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BeIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JIOKEHUs, 3aMEIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYIO0H, MpaBuUiiaMud paboThl B J1a0OpaTOpUu |
npueMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUYEHUE U OINHUCAHUE
bu3MUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOI0/IeHNE
¢bu3nueckux (IJJaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
ONMMCaHWE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuui (paslioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, mpoBeeHNe OYUCTKU TTOBAPCHHON
Colv, HaOJIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpOCToe
BemecTBo. Haxoknenuwe kuciopoja B TpHUPOJAE, (PU3MYECKHEe U XUMUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoga. CrocoOb!



MOJlydYeHHUsI KUCIOopoJa B J1a0OopaTopuud U MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoja B mpupojie. O30H — aioTponHasi MOAU(PUKALINS KUCIOPO/Ia.

TemnoBoit 3h(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHuE
BO3]lyXa, YCUIIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — »meMeHT M mpocToe BemiecTBO. HaxokneHue Boxopona B
npupoae, GU3MYECKHe M XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipablit 00bEM Ta30B. PacyeThl MO0 XUMUYECKUM ypaBHEHUSIM.

Qdusnueckne CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BEECTBA B pacTBOpe. XUMHUYECKHAE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTtBOpOB B Ipupose U B )KU3HH 4esioBeKa. KpyroBopor BoAbl B Ipupoae.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYHCTKA MPUPOIHBIX BO.

Knaccudukanus neopranmdeckux coeauneHuit. Oxcunbl. Knaccuduxanus
OKCHJIOB:  cosieoOpasyrouie  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHUN: IIEJIOYM U HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOWCTBa
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHEe cBoMcTBa KucaoT. Pan axtmBHOcTu MetauioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @U3nM4eCKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBsI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaAONIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus: TOpeHus (TmoXkapa), O3HAaKOMJIGHHE ¢ 0Opas3laMu OKCHIOB H
ONKCaHUE HX CBOWCTB, MOJy4YeHHE, COOMpaHHME, pPACIO3HABaHUE M H3YUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJM4ecTBOM 1 Mob, HCCIIeIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, NPHUIOTOBIIEHHE PAcTBOPOB C ONPEAEICHHON
MacCcOBOI J0JIEl PaCTBOPCHHOIO BELIECTBA, B3aUMOJIECUCTBUE BOABI C METAJNIAMU
(HaTpueM M KajablreM) (BO3MOKHO HCIIOJIB30BAaHUE BHUJIEOMATEPUAIIOB),



WCCIIeNOBaHUE OO0pa3l0OB HEOPraHWYECKWX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpax KUCJIOT U HIEI0YEH,
usydeHue B3aumojeiictBus okcuma Meam (Il) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KHCJIOT C METajulaM{, pPEaKkluil HEUTpalIM3alHH, IOJy4EeHHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d 1o Teme «BaxHenmme kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepuognyeckass cucreMa XHMHYECKHUX
iemenToB JI. . MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

IlepBbie TOMBITKUA KIAacCU(PUKAIMU XUMHUYECKHX 3yieMeHTOB. I[lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE U IETOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MenneneeBa. KoporkonepuoaHas ¥ JJIMHHONEpuUoAHas  (HOpMbI
[Iepuonnueckoii cucrembl xumMudeckux aneMeHToB [. . Menneneesa. Ilepuoabl
u rpynnbl. PU3HYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
AJIEMEHTA IO ero noyoxeHur B [lepuoanyeckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJhyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB [JIsl pa3BuUTUs Hayku U npaktuku. J[. M. MenaeneeB — ydeHbld U
rpaXJaHMH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAs) CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBSI3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponieccrl OKMCIIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMO/ICHCTBUE
TUAPOKCHAA LMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINI
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU W3YYCHUHM XUMHH B 8 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYUHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEeHHO-HAY4YHbIE MOHSATHSA: HAyYHbIH (akT, TUIOTe3a, TEOpus,
3aKOH, aHaJU3, CHUHTE3, KiIaccuuKkanus, TMEepUOAUYHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, 3JJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHU]I,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsi, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, Ta3, (PU3NYECKUe BETUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: orocuntes, npixanue, ornocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpadbl, TOPHBIE IOPOJIBI,
II0JIE3HBIE UCKOIIAeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAS peaKUMs

[lepnonmueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IME€PBBIX TPEX TMEPHUOJOB, KaMs, KalblHUs U HX
COCOMHEHUN B COOTBETCTBUM C IOJIOKEHHUEM »JJIeMEHTOB B Ilepmomuueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMHUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONW PELIECTKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3jIMYHbIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanust XuMu4ecKux peakiuii o pa3audHbIM MpU3HaKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIoBoMYy 3(dekrty, 1o
U3MEHEHHUIO CTENIEHEH OKHCIICHUS] XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, TIO
YYaCTHIO KaTajln3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[TonsitTue o ckopoctu XxuMuueckou peakiuu. [loHsaTne 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HAa CKOPOCTh XMUMHMYECKOW pEaKIMh M TOJO0KEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  DJCKTPOHHBIA  OayaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHOM peakinu. CocTaBiIeHUE YpaBHEHUI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUM €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHrMoHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3IMYHBIMU BHJAMHU
xumMmudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CloBUsI MPOTEKAaHUs peakluii HOHHOTO 0OMeHa,
MOJHBIE M COKpAalICHHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBONCTBA KHUCIIOT,
OCHOBAaHMM MW COJIE B CBET€ NPEACTABICHUA OO0  BIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — META/VIOB M HEMETaUIoB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKON peakluu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AJIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, IIEJIOYeHd U CcoJyeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHANOB), IPOBEIACHUE  ONBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHWS  peakuuid HOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BBIIEJICHME Tra3a, o0O0pa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMU
(ropeHue, peaklMH pa3yIoKEHHUsl, COCIMHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 UX coelMHEHUSI

O6miass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuUecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKME CBOMCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJENCTBUE C METallaMH, HEMEeTaulaMH, MenoYamMu). XJIOpOBOJOPO.
ConsiHast KWCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHue. JlencTBue
XJIOpa M XJOPOBOAOPOJAa HAa OPraHM3M YeJOBeKa. BaxHellne XJIOpuAbl U UX
HaXOXKJEHUE B IPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIE CTeNneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DHUKALIMN KUCIOPOa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (u3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHIOB.
CepHas kuciorta, ¢u3UYECKMEe M XUMHUYECKHE CBOMCTBa (00mIME  Kak
NpeACTaBUTENS KJacca KHUCIOT M crnenuduueckue). XUMHUYECKUE PpeaKilui,
JeXalue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOThL. COJIM CEPHOM KUCIOThI, KAUECTBEHHAS PEAKIIUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COEIMHEHUH B IpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpefbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MpeI0TBPAIllCHHUS.

OO6miast xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
dusznyeckue U xuMudeckue cBoiictea. KpyroBopot azora B npupojae. AMMUaK, €ro
dusznyecKkre 1 XMMUYECKHE CBOWMCTBA, MOJIydeHre U npumMeHeHue. Coim aMMOHHUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €¢ MOoJydeHHue, (PU3nYecKue U XUMUUYECKUE
CBOMCTBa (0OIIME Kak NPEACTaBUTEN KJlacca KHCJIOT W crenuduyueckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYecKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHW, 3arpsA3HEHHE BO31yxa, MOYBBl M BOJOEMOB). Docdop,
aoTpornHbele Moauduxammu docdopa, puMUecKre U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, pU3NIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHUIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIE
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpoae, (UINYECKUE UM XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. Okcuapl yriaepoja, ux
buznueckue W XUMUYECKHE CBOWMCTBA, JECUCTBHE HA IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa rio0aJlbHOTO TOTEIUICHHWS KJIMMAaTa, MapHUKOBBIN
ahdekr. YromapHas KUCI0Ta U €€ CONM, UX (PU3MUYECKHEe U XUMHYECKUE CBOMCTBA,
noysiyueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavayIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOoJib B OBITY W IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poJii B KM3HM 4elloBeKa. MarepuaibHOE€ E€IUHCTBO OPTraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmeHnenue. CoenuHeHHus KpeMHUst B npupone. OOmme npeactaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
ObITYy, B MPOMBIILUIEHHOCTH. Ba)kHelme cTpouTenbHble MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI M HAOJIO/IEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaole (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUIOB (TaJOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpasllaMM cepbl M €¢ COCIUHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIJIOTBI, HM3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEECHNE KaUeCTBEHHOM peaKIuu Ha CyJIb(aT-
UMOH U HaOJIOJEHUE TpHU3HAKa €¢ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NUECKUMHU
cBoiicTBaMM a3oTa, Qocdopa M UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-uoH U U3ydeHHE IPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MICIIOJIB30BAaHUE BUJICOMATEPHUAIIOB), U3y4eHHUe Mozelen
KPUCTAUTMYECKUX PEIICTOK aiMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCHEPUMEHTAIbHbBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTtasibl M MX COCAMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHTtoB J[. H.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METaJuIMyecKasi  KpUCTajuIMuecKas  pelieTka.  DJIEeKTPOXUMHYECKHH  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl MoydeHus MeTawioB. [loHSATHE O KOpPpO3WHM METAJUIOB, OCHOBHBIE
cocoObl 3amThl UX OT Kopposuu. CraBel (CTaib, YYTyH, IIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MMPOMBIIIICHHOCTH.

[IlenouHble MeTalIbl: MojoXKeHue B Ileprognyeckoi cucteMe XMMUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
@u3nuecKue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIENOYHbIX METauIOB M UX
COeJIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMWA: IOJOXKCHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0KJICHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeimue coeauHeHUs Kanblus (OKCHUIl, THUIPOKCHUI, COJIH).
JKecTKoCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AJIFOMHUHUN: TIOJI0)KEeHUE B [leproinuecKkor CUCTEME XUMHYECKUX JJIEMEHTOB
J. U. MenneneeBa, crpoeHne atoMa, HaxoxkaeHue B mnpupone. dusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHME aToMa, HAXOXKIECHHE B npupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux coctaB, CBOMCTBA U TOJIYUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHA
KaJIblIU U HATpUsi C BOJOH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIIECCAa TOPEHUS KeJe3a B KHUCIOPOIE
(BO3BMOKHO  WCMOJIb30BaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYeCTBEHHBIX PEAKIMIA HAa MOHBI: MarHus, KajbllUsl, aJIOMUHUA, [IMHKA, JKelie3a
(1) u xene3a (II1), meau (II), HAGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HATpHs, Kadusi W Kaiblus (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATFOMUHHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxuerue
METAJIJIbI U UX COCTUHEHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKW3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKAroLel cpenbl (mpeaesibHas AOMyCTHMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3y4eHue oOpasloB MaTepuajioB (CTEKJO, CIUIABhI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceéa3u



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU H3ydyeHUU XuMuu B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHWE KakK oOONMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK W TIOHATUHU, SBJISIONINXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4dHbIH (akT, TUMoTe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccuuKamus, TEPUOANYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
3¢ (dEKT, TEXHOIOTHS, MAaTEPUATIBI.

®dwuszuka: MaTepus, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU],
U30TOIbI, PaglOaKTHBHOCTh, MOJICKYJa, SJCKTPUUCCKHHA 3apsili, MPOBOIHHKH,
MOJIYIIPOBOJHUKH,  JUAJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTAJIINIECKAs
peIieTKa, CIUaBbl, (PU3MUYECKUE BEIMYMHBI, CAMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3B€3/1bl, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaTbl, TOPHBIE IOPOJIbI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOTPAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIugyHOCTHBIE  pe3yJNbTaThl  OCBOCHHUSI MPOTPAaMMbl  OCHOBHOTO  OOIILETO
o0pa3oBaHMsI JOCTHTalOTCS B Xo0JA€ OOyYEeHHMs] XUMHUM B €IMHCTBE Y4YEOHOU H
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMH POCCUHCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBCHHBIMHM LIEHHOCTSIMH, NPUHATBIMA B
oOliecTBE TpaBWJIaMM M HOPMAaMHM TIOBEJAEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00yJaroImuXxcs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE
OTIBITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMUS:

IIEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HaydyHOMY HACJIC/IUI0, TIOHMMAaHUS 3HA4YEHUS XUMUYECKOM HAyKu B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTU BIJIAJIETh JIOCTOBEPHOW HH(pOpMALMEH O
NEPEOBbIX JOCTHKEHUSIX U OTKPBITHSIX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOTO0 BOCTIMTAHMSA:

MPEJCTAaBICHUSI O COIMAJIbHBIX HOpPMaxX ¢ TNpaBUiaX  MEXJIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHOMCCIIeI0BATENbCKOM, TBOPUECKON M APYTMX BHUAAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NIESITEILHOCTH MPU BHITIOJIHEHUU YYCOHBIX,
MO3HABATENbHBIX 3aJ1a4, BBIMNOJHEHUM XHUMHYECKUX OJKCICPUMEHTOB, CO3JaHUU
y4eOHBIX TTPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHMMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCEe
ATOM y4eOHOU NESITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOC IMOBEJIEHWE U MOCTYIKU
CBOUX TOBApHIIEH C MO3UIIUK HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY
JUTSI TIOHUMaHUSI CYIIHOCTA HAyYHOW KapTHHBI MHpPA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IIPUPOJIbI, B3AUMOCBS3SAX YeJIOBEKa C MPUPOIHOMN CpeoH,
O POJIM XUMUU B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTHBBI, HANpPaBJIEHHbIE HA MOJIYYEHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOAMMBbIC i OOBSCHEHUS HAOIIOMACMBIX TMPOIECCOB U SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIIMOHHON H YUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIBHOW Pa0OThI C YYCOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYpPO, JOCTYIHBIMH  TEXHUYECKHUMH  CpeACTBAaMH  WHOOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYeHHI0O W TIO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K CaMO00Opa30BaHUIO, TPOEKTHOW U MCCIIEIOBATENbCKON NEATEIIbHOCTH, K
OCO3HaHHOMY BbIOOPY HAIPaBIECHHOCTH U YPOBHS O0yU€HUS B lajbHEHIIIEM;

4) dpopMupOBaHNS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTHU W3HU, OTBETCTBEHHOI'O0 OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAHOBKM Ha 3J0pOBbIA 00pa3 >KU3HU, OCO3HAHUE TOCJIEACTBUA U HEMPUSATHE
BpEAHBIX  MPUBBIYEK  (YyHOTpeOJEHHs  alKoroJisi, HApKOTUKOB,  KypeHUs),
HE0OXOIUMOCTHU COOJIIOICHHSI TIPaBIII 0€30MaCHOCTH MPU OOPAIIEHUU ¢ XUMUYECKUMU
BEIIIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) Tpya0BOr0 BOCIIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY HM3Y4EeHHIO mpodeccuid W TpyJa pa3IudHOro poa,
YBaXXEHHE K TPYAY U PE3yibTaTaM TPYIAOBOH NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUS! MPEIMETHBIX 3HaHUNU N0 XMMHH, OCO3HAHHBIM BHIOOP HMHIWBUIYaTbHOU
TPAGKTOPUU TPOJOJLKEHUST O0pa3oBaHUs C YYE€TOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEUIHOM
npoeccHoHanbHON JEATEIbHOCTH U Pa3BUTHUS HEOOXOIWMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBaThCS B MPOGeCcCHOHANIBHON CPEJIE;

6) 3K0JI0rHYecKOro BOCIUTAHMS:

AKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAaHHUSA, MIOHUMAaHHE LIEHHOCTH 3[J0POBOTO U O€30MacHOro
oOpaza >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 37I0pPOBBIO, OCO3HAaHWE ILIEHHOCTH COOJIIOACHUS TMpaBUil 0€30I11acCHOTO
MOBEACHUS TP paboTe C BEIIECTBAMH, a TAKKE B CUTYyAIUSIX, YTPOKAIOUIUX 370POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, IOJy4aeMble MPU M3YYEHUU XUMHUHU, IJIs
pelIeHusl 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH IMPUPOAHOM CPEIOM, Ui ITOBBILICHUS
YPOBHS ~ JKOJIOTMYECKOW  KYJIbTYpPbl,  OCO3HAHHUS  TJOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX TpoOJieM M MyTed HX PEHIeHUs IOCPEJCTBOM METOJIOB XHMMHH,
AKOJIOTMYECKOTO MBIIIJICHUsI, YMEHUS PYKOBOJCTBOBATHCS WM B I103HABaTEIIbLHOM,
KOMMYHUKAaTUBHOMN Y COLIMAJIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YyJbTATOB  BBIACISIOT 3HAYUMBIEC IS
dbopMuUpOBaHUS MHPOBO33PEHUSI OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIHII,
rumnoTesa, hakT, cucTema, MpoIecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax MU TO3BOJISIIOT Ha OCHOBE 3HAHUU U3
ATUX MIPEAMETOB (HOPMUPOBATH MPEACTABICHHE O 1ETOCTHONW HAYYHON KapTUHE MUpA,
U YHUBEpcajbHble y4eOHbIE NelcTBUs (TO3HABATENbHbIE, KOMMYHUKATHBHBIC,



pPETYJSTUBHBIE), KOTOpble  OOecrneuynBarOT  (PoOpMUpPOBAHWE  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOM eI TeIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jornueckue AeiicTBUs:

YMEHUSI UCTOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUH 3HAHUI:
PaCKpbIBaTh CMBICH XMUMHYECKUX TOHSITHHN (BBIAENATh MX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMH MOHSITHUAMM), UCIOJIB30BATh MOHSATHUS IS
OOBSCHEHHS OTACIBHBIX (PAKTOB W SBJICHUH, BHIOUPATh OCHOBAHMSI W KPUTCPUU IS
KJaccu(UKAMM XUMUYECKUX BEIIECTB M XHUMHUYECKHX peaKIfii, yCTaHaBJIUBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTAMH U3YYECHHS, CTPOUTH JIOTUYECKHE
paccyxJieHus (MHAYKTUBHBIC, ICAYKTHUBHBIC, IO aHAJOTHUU), JIeJaTh BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpollecCe€ IMO3HAHWUA TOHATUA (MPEeIMETHBIE U
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IIUPOKO NPUMEHSEMbIE B XHMHHM MOJICIBHBIC TPEACTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJ DJJIEMEHTAa), XuMuyeckas ¢opmylia U YpaBHEHUE
XUMHYECKOUN peakiny — IPU PEIICHUN y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YYETOM ITUX
MOJIEIBHBIX MPEACTABICHUM BBISABIATh U XapaKTepU30BaATh CYIIECTBEHHbIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEaAKIUH, BBISBIISTH
oOlue 3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3M U MPOTHUBOPEYUS B
M3y4aeMbIX MPOIIECCaX U SBICHUSIX.

Ba3oBble uccienoBarejbckue AeCTBUS:

YMEHHME HCIOJb30BaTh IOCTABJICHHBIE BOMPOCH B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUA, a TAK)KE€ B KAYECTBE OCHOBHI 11 (POPMUPOBAHUS THUIIOTE3HI 1O MPOBEPKE
PAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

MpUOOpETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpraHU3allid MW MPOBEACHUIO
YYEHUYECKUX  OKCIEPUMEHTOB, yMEHUE HalJIoaaTh 3a XOAOM  Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (GopmyaupoBaTh 000OIIECHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEJACHHOIO OIbITa, UCCIIEIOBAHUS, COCTABIATh OTUET O
poJieiaHHoM pabore.

Pabora c ungopmanmeii:

yMEHUE BBIOMpaATh, AaHAIM3UPOBATH U HMHTEPHPETHUPOBATH HUHGPOPMAIUIO
Pa3TUYHBIX BHUJIOB U (POpPM MpEACTABICHHS, TMOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUYECKOTO COACpPKaHUs, CIPABOYHBIE MOCOOUS,
pecypcel IHTepHETa), KPUTUYECKH OIEHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
uH(pOpMaIIHIO;

yMEHUE MPUMEHATHh Pa3IUYHbIE METOABl M 3alpPOChl MPH TOUCKE M OTOOpE
uH(OpMAIIMK U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOIUMBIX JJISI BHITIOJIHEHUS yUeOHBIX
Y TIO3HABATENBHBIX 3a/lad OMPENEICHHOTO THUIA, MPHUOOPETEHUE OmbITa B O0OJACTH
MCIIOJTh30BaHUSI HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBIIAJCHHUE



KyJIbTYypOH  aKTUBHOTO  HCIOJIb30BAHMS  PA3jIMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMANbHYIO (popMy mpeacTaBieHHs HWHpOpMALUU U
WUTIOCTPUPOBATH pEIaeMble 3aJ1a4i HECIOKHBIMU CXEMaMHM, AMarpaMMaMi, IPyTrUuMU
dbopmamu rpadUKu U UX KOMOWHAIUSIMU;

yMEHUE HCMOJb30BaTh W  aHAIM3UPOBATH B  Mpolecce y4eOHOH W
UCCJIEIOBATENLCKONM JIEITEIbHOCTH HH(OpPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPY’KaIOIIEH PUPOTHON CpeIbl.

KoMMmyHnKkaTHBHBbIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

yMEHUS 3a7]aBaTh BOIMPOCHI (B XOJ€ auanora U (Wju) JUCKYCCUH) IO CYIIECTBY
o0cyxmaemMoi TeMbl, GOPMYIUPOBATH CBOU MPEIOKEHUSI OTHOCUTENILHO BBITIOJHEHUS
MPEUTOAKECHHON 3a/1a4H;

YMEHHI MPEACTABIATH OTYyYEHHBIC PE3yIbTaThl MO3HABATENLHON JESTEIIbHOCTH
B YCTHBIX W MUCBMEHHBIX TEKCTaX; AENaTh MPE3CHTALMI0 PE3yJIbTAaTOB BBIOJIHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (JJabOpaTopHOro OImbITa, J1a0OpaTOpHOM pabOThl 1O
HCCIIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHHS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATENBHON M MCCIEI0BATEIBCKOM JEATEIBHOCTH MPHU PEHICHHH BO3HUKAIOIINX
npo0JieM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTJIACOBaHMSI MO3ULIMN (00CyKIeHuS,
OOMEH MHEHMSIMH, «MO3TOBbI€ LITYPMbD», KOOPIMHAIUSI COBMECTHBIX JEHCTBUH,
OTIpe/ieNIEHUE KPUTEPHEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U ApYTHUE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC 1CHCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNpEAeNATh LETd JESATeNIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBaTH W MpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee A(h(PEeKTUBHBIE CMOCOOBI perieHus Y4eOHBIX U
MO3HABATENBHBIX  3a7]a4, CaMOCTOSTEIbHO COCTABIATh WM  KOPPEKTHPOBAThH
MIPEUIOKEHHBIA aJrOPUTM JEHUCTBUM MPU BBIITOIHEHNUN 3aIaHUM C yYETOM IOJTYyYECHUS
HOBBIX 3HaHUH 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMSIX, OICHUBATh
COOTBETCTBHUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHUE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBI, ITpe/ijlaraeMble B YCIIOBUU 3aJJaHUI.

INPEIMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3ylbTaToOB MO OCBOCHUIO 0053aTEIbHOIO COACPKAHMS,
YCTaHOBJICHHOTO JaHHOHU (pemepanbHoi paboyeii mporpaMMoid, BEIACIISIOT: OCBOSHHBIS
00yJaroIMMUCs HAyYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI ACUCTBUIA, CrieTUPUICCKIE TS
npeaIMeTHOM o0aacTu «XUMHs, BUABI IEATEIBHOCTH 0 MOJTYYSHHIO HOBOTO 3HAHMS,
€ro MHTEpHIpeTanuy, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYyaIHsIX.

K koniy oOydyenust B 8 kjacce mpeaMeTHBIC pe3ylbTaThl Ha 06a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e pPAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX TMOHSATHI: aTOM, MOJEKyJa,

XUMHYECKHUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECH



(omHOpOIHAasT WM HEOAHOPOAHAsI), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHasi U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J0Jii XMMHUYECKOTO JJIEMEHTAa B COCAMHEHUH, MOJISIPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKas peakius, KilacCUu(PUKalusa peakuuid: peakiuu
COCIMHCHHUS, PEaKIUU PA3I0KCHUS, PEaKIIUUA 3aMEIICHHsI, PEeakinu OOMeHa,
9K30- U SHAOTEPMUUYECKUE PEAKIUH, TEIJIOBOU A (PEKT peakiuu, apo aToma,
AJIIEKTPOHHBIN CJIOW aroMa, aroMHasi opOWTalb, paauyCc aromMa, XMMHYECcKas
CBSI3b, TOJISIPHAsi W HEMOJSpHAs KOBAJCHTHAs CBSI3b, MOHHAs CBS3b, HWOH,
KaTUOH, aHHMOH, pPacTBOpP, MaccoBas JOJid BellecTBa (MpOLIEHTHAs
KOHLIEHTpAalLusl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHITHI U TPUMEHSITh
9T TIOHSATHUSI IPU OMMCAHUU BEILIECTB U X MPEBPAILICHHUII;

UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHs (DOPMYJT BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OMPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHECHUSX,
CTEIEHb OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, TPUHAJIC)KHOCTh
BEIIECTB K OIpPEACICHHOMY KJaccy COeAMHEHUuN 1o QopMyinaMm, BH]
XUMUYECKOM  CBsI3M  (KOBAJIGHTHAas M HWOHHAs) B  HEOPTraHUYECKHUX
COCIMHEHUSX;

packpeiBath cMmbicn  llepuommueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHMMAHHWE TMEPUOJUYECKOM 3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT HX TMoJokeHuss B llepmoanueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajpo;

OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyto hopmy Ileprnoanueckoit cucteMbl
XUMHUUYECKUX JJIEMEHTOB: pa3jinuaTh IMOHATHS «rjaBHas mnoarpynna (A-
rpynmna)» u «nobounas noarpynna (b-rpynmna)y», Manabsie U 00IbIINE MEPUOIHI,
COOTHOCHUTH OOO3HaueHUs, KOTOpble uMmeroTcs B Tabmune «llepuomuyeckas
cucreMa xumuyeckux odneMeHToB J[. W. MenngeneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHUMHUYECKHX JJIEMEHTOB (COCTaB H
3apsn siipa, 0011ee YUCIo AMEKTPOHOB U paclpe/Ie]ICHUE UX IO JIEKTPOHHBIM
CJIOSIM);

KIacCUu(UIMPOBaTh XUMHYECKUE DJIEMEHTHI, HEOPraHWYeCKHUE BEIeCTBa,
XUMHUYECKUE peakiuuu (10 4YUCIy M COCTaBy YYacCTBYIOIIMX B pEaKIuu
BEILECTB, N0 TEIIOBOMY 3D (DeKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
pPa3JIMUHBIX KJIACCOB, IMOJTBEPIKJasl OMHCAHWE MPUMEPAMHU MOJEKYISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;



e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAau€CTBEHHOIO
COCTaBa, BOBMOXKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPALICHUN B PA3TUYHBIX
YCIIOBHUSIX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCoOBYIO JIOJII0 XHMHUYECKOrO »dJeMeHTa 1o QopMylie COEIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUEThI MO YPABHEHUIO
XAMHUYECKOMN PEaKInu;

e TIPUMEHATh OCHOBHBIE OMNEPALMHU MBICIUTEIBHOU NESITEIIbHOCTU — aHAU3 U
CUHTE3, CpaBHEHHE, O0000IlIeHne, CHUCTeMaTU3alul0, KiaccudUKaIuio,
BBISIBJICHUE TPUUYMHHO-CJICACTBEHHBIX CBSI3€M — MJi1 HM3y4eHUsI CBOICTB
BEILIECTB U XUMUYECKUX PEaKIHi, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOJIOICHUE, W3MEPEHHE, MOJECIMPOBAHUE, OJKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);

e CIEJOBaTh NMPAaBWJIAM TMOJB30BaHUS XUMHYECKOW MOCYI0M M J1aOOpaTOPHBIM
o0opyZ0oBaHMEM, a Tak)Ke TMpaBWwiaM OOpalleHuss ¢ BelleCTBaMU B
COOTBETCTBHUM C MHCTPYKIIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX
OMBITOB MO MOJIYYCHHIO M COOMPAHMIO Ia3000pa3HBIX BELIECTB (BOIOPOJA U
KHUCIIOPOJa), IPUTOTOBJICHUIO PACTBOPOB C OMPEEICHHOM MaccoBOM joJiei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh M MPOBOAUTH XUMHUYECKHE
HKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEHM M KHUCIOT C
MOMOIILI0 UHIUKATOPOB (JIakKMYC, (peHOdTaIeuH, METHJIOPAHK U APYTrue).

K koHily oOydyeHuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBATh CMBICI OCHOBHBIX XMUMHYECKUX MOHATHI: XUMUUYECKUN DJIEMEHT,
aToM, MOJIEKYyJila, HWOH, KAaTHUOH, AaHWOH, IPOCTOE BELIECTBO, CIIOAKHOE
BEILIECTBO, BAJIIEHTHOCTb, AJIEKTPOOTPUILIATENHHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasl peakius, XMMUUECKas CBsA3b, TEIJIOBON A(h(PeKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, ANEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOLMALINS, PEaKIMd MOHHOIO OOMEHa, KaTaiau3arop,
XUMUYECKOE  paBHOBECHE, OOpaTuMbple W  HeoOpaTUMbIE  peaKIluH,
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIHUTENb, BOCCTAHOBUTEID,
OKHUCJIEHME M BOCCTAaHOBJIEHHWE, aJUIOTPOIHUs, aM(POTEpHOCTb, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAs, METaJUIMUECKasi), KpUCTAJIMYECKAs PEIICTKA,
KOppO3Us METAaJUIOB, CIUIAaBbl, CKOPOCTh XHMHUYECKOW pEaKIUHU, MPEeIeTbHO
nonycrumas konuentpauus 111K BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSATUN U MPUMEHSTh
9THU TIOHSATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAIICHU;

e HCIOJb30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIEHUSI POPMYII BEUIECTB U
YPAaBHEHUM XUMUYECKUX PEAKLINM;



ONpENENATh BAJCHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX SJIEMEHTOB B
COCIMHEHUSAX  PA3JIMYHOIO  COCTaBa, MNPHUHAMICKHOCTh  BEHIECTB K
OTIPEJICTICHHOMY KJIacCy COeAMHEHUH 1o (opmyiiaM, BUJI XUMHUYECKOWU CBS3H
(koBaJIeHTHasi, MOHHAs, MeETa/NInYecKas) B HEOPraHUYECKUX COCIMHEHMSX,
3apsiJ MOHA TI0 XUMHUUYECKOU (hopMmyJie, XapakTep Cpellbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COCTUHEHHM, TUIl KPUCTAIUIMYECKON PEIICTKA KOHKPETHOTO
BEILIECTBA;

packpeiBate cmbica llepuommnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUChIBATH W  XapaKTepU30BaTh
tabnmuunyio ¢Gopmy [leproandeckoil CHUCTEMBI XHUMHYECKUX JJIEMEHTOB:
pasnuyaTh TOHSATUS «TJIaBHAs Tmoarpymnmna (A-rpymma)» u  «ImoO0odYHas
noarpynna (b-rpynmna)», waible u  OOJbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCA B MEPUOJIUYECKON TabJMIle, C YHUCITOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M
3apsia siapa, 00IIee YUCIIO0 AIEKTPOHOB U PacIpeeiCHUE UX MO JIEKTPOHHBIM
CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U HUX COCIWHEHUN B MpeAenax MajiblX MEpPHOJ0B M TJIABHBIX MHOATPYIMH C
Y4ETOM CTPOCHHS UX ATOMOB;

KJIaCCU(ULIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (M0 YHCIy M COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEII[ECTB, IO TEIIOBOMY 3(QeKTy, MO0 H3MEHEHHUIO CTENeHEH OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIMKME W CHEHU(PUYECKUE XUMHUYECKUE
CBOMCTBA MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPAKAAsl ONUCAHUE TPUMEPAMHU
MOJEKYJISIPHBIX M MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHYECKHUX
peaKuui;

COCTaBJISAITh YPABHEHUS DJICKTPOJUTUUECKON NUCCOLMAIIMU KUCIIOT, IIeJIodeit
U COJIEH, TIOJIHBIE W COKpAIICHHBIE ypaBHEHUsI PEaKlUil MOHHOTO OOMEHa,
YpaBHEHUS PEaKIUi, MOATBEPKIAIOMINX CYILIECTBOBAHUE T€HETUUECKOU CBA3U
MEK]ly BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHWUS,
BO3MOXXHOCTH TPOTEKAHUS XMMHUYECKHX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o QopMmyjie COCAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PAacTBOPE, MPOBOJUTH PACUCTHI MO YPaBHEHUIO
XAMUYECKON PEAKIINH;



COOJI0O/IaTh TIPaBWJIA TOJIH30BAHUS XHUMHUYECKON IMOCYN0H M JTaOOpaTOPHBIM
o0opy10BaHUEM, a TaK)Ke IIpaBUiia OOpaIlleHHS C BEIIECTBAMU B COOTBETCTBUM
C UHCTPYKIUSMH IO BBIIIOJHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OIMBITOB IIO
MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YTJIEKHUCIIOTO
rasa);

MPOBOJIUTh PEAKIMH, TMOATBEPXKIAIONINE KAYSCTBEHHBINM COCTAaB Pa3IMYHBIX
BCII[ECTB: PACMO3HABATh OMNBITHBIM IyTEM XJIOpUI-, OpOMHA-, HOIUI-,
kapOoHat-, d¢ocdar-, cuaukar-, cyiabdar-, THAPOKCHUA-HOHBI, KATHOHBI
aMMOHUSI M HMOHBI H3YYECHHBIX METAJJIOB, MNPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OIEPAIMUA MBICTUTEIIPHONW NEATEILHOCTH — aHau3 |
CUHTE3, CpaBHEHHE, 00OOIIEHHUE, CUCTEMATHU3allUI0, BBISBICHUE MPUUUHHO-
CIICJICTBEHHBIX CBSI3€d — JJI1 M3Y4YEHHUS] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakIuii, €CTCCTBCHHO-HAy4YHbIE METOJbl IIO3HAHUS — HaOIIoACHUE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIIEHHBIN).
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Paznen 1. [lepBoHava/ibHbIe XHMUYECKHE TOHATHS
1.1 XuMusa — BakHasg 00J1aCTh €CTECTBO3HAHUSA U 5 2 Bubmnorexa LHOK
IPAaKTHYECKOH JEATEILHOCTH YEI0BEKa gg‘;z/ /m.edso0.ru/7f41
1.2 BeniectBa 1 XMMHYECKHE PEAKLIUU 15 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41
837c
Uroro no pazneny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe Il HEOPraHUYECKUX BellleCTB
2.1 Bozayx. Kucnopoa. [lonsitue 06 okcumax 6 Bubnuoreka [IOK
https://m.edsoo.ru/7f41
837c
2.2 Bonopon. [TonaTre o KucaoTax u coisx 8 1 bubmmnorexa [IOK
https://m.edsoo.ru/7f41
837¢c
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHUSIX 5 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41
837c
2.4 OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHCHHIA 11 1 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41
837¢c
Hroro no paszneny 30
Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MenneneeBa. CTpoeHune aToM0OB. XHMHYeCKasi CBsI3b. OKUCIUTEILHO-BOCCTAHOBHTEIbHBIE PEAKIINU
3.1 [Tepuonuueckuii 3akoH u [lepuonnyeckas cucrema | 7 Bubmmorexa [IOK
XMMHUYECKHUX d71eMeHTOB J[. 1. Menneneesa. 22‘7’5:/ /m.edsoo.ru/7f4l
CtpoeHue aToma esre
3.2 Xumunueckas cBs13b. OKUCIUTEIBLHO- 8 1 bubmorexa LIOK
BOCCTaHOBHTEIIBHBIE PEAKIIUH 22[7)2/ /m.eds00.ru/7f41
Hroro no pazneny 15 Bubmmoreka LIOK
https://m.edsoo.ru/7f41
837¢c
Pe3epBHOE Bpemst 3 Bubmmoreka LIOK
https://m.edsoo.ru/7f41
837¢c
OBHIEE KOJIMYECTBO YACOB I1O ITIPOI'PAMME 68 4 5
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Pa3nen 1. BemecTBO M XUMHYeCKHE peaKIUU
o Bubnunoreka IJOK
IToBTOpenue u yriayOieHHe 3HaHHI OCHOBHBIX
1.1 p yry 5 1 https://m.edsoo.ru/7f
paszuenoB Kypca 8 kiacca 412636
Bubmmoreka IIOK
1.2 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEAKIUI 4 https://m.edsoo.ru/7f
412636
bubanoreka [JOK
DIIEKTPOIMTHYECKAS JUCCOLMAIMs. XUMHUYCCKHE
1.3 P s tan 8 1 1 https://m.edsoo.ru/7f
pEeaKkIMK B pacTBOpax 413636
Uroro no pazneny 17
Pa3znea 2. Hemera/iibl M HX COeIUHEHUSA
OO011as xapaKTepuCTUKa XUMUICCKUX JIEMEHTOB buGmorexa HOK
2.1 VIIA r 4 1 https://m.edsoo.ru/7f4
-rpynisl. ["amoreHsr 12636
OO61as XxapakTepuCcTUKa XUMHUUECKUX 3JIEMEHTOB Bubmmorexa [1OK
2.2 A . 6 https://m.edsoo.ru/7f4
VIA-rpynmel. Cepa u €€ coeIuHEeHus 12636
OO01mas xapakTepucTUKa XUMHUUECKUX SJIEMEHTOB buGmorexa HOK
2.3 7 1 https://m.edso0.ru/7f4
VA-rpynmnsl. A30t, Gocop U UX COeAUHEHUS 12636
OO0m1as xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB BuGmorexa [[OK
2.4 IVA-rpynnel. Yriaepoa u KpeMHUI U X 8 1 2 https:/m.edsoo.ru/7f4
COCITUHECHUA 1a636
Hroro no paszneny 25
Pazaen 3. MeTa/lJIbl M UX COeIMHEHHS
Bbubnuoreka [IOK
3.1 OO01111e CBOIICTBA METAILIIOB 4 https://m.edsoo.ru/7f4
12636
Bbubnuoreka [IOK
3.2 Baxknenime MeTamibl U1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f4
12636
Hroro o pasneny 20

Pasnen 4. XuMus u okpy:xaomas cpeaa
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Bbubanorexa IIOK
4.1 BemectBa 1 MaTtepuasl B )KU3HU YEI0BEKA 3 https://m.edsoo.ru/7f4
1a636
Hroro no pazueny 3
Bbubnnorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 7
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Pone XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/1aX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
! https://m.edsoo.ru/ffod227e
[Ipaxtuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00OPATOPUH U TIPUESMBI 1 bubnmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 Yuctele BemecTBa U cMec. CIocoObl 1 bubmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha npumepe 1 bubmmorexa [JOK
s N PUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bubmmoteka [IOK
6 A 1
TOMBLH MOTEHyAH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka [IOK
(CUMBOJIBI) XUMHYECKHUX dJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U cIOXKHBIE BENIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BEIIESCTB.

bu6nmoreka [IOK

10 X .B
MMIeCKas opmya. BaseHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bu6mmoteka [IOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U ycIOBUS MPOTEKaAHUS bu6mmoreka [IOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIL[ECTBA IO YPAaBHEHUSM XUMUYECKHUX bubmorexa LHOK
t . P https://m.edsoo.ru/ff0d5708
peaximii
Knaccudukanus XuMUYeCKUX peaKiinit
18 (coenMHEHUs, Pa3NOKECHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yq eHHE U bubmiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHs 3HAHHUHA
20 Kontponbnas pabota Nel o teme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmunorexa IIOK

BO3Ayxa. Kucnopon — 3nemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCIIOPO/Ia (peaKIyi OKHCICH, https://m.edsoo.ru/ff0d4614
ropenue). [loastue 006 okcumgax
CrrocoOBbI MOIYYEHHST KUCIOPOda B
23 J1adopaTopuu 13:1 I OMBIH_U'ICHEIOCTI/I Bubmiorexa ITOK
patop P ' https://m.edso0.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIiu, OHITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHSIX
TommmBo (HepThb, YroJIb U METaH).
25 3ar }ISHeI-EI/ICq];O3 o a, CIOCOOBI c)aro bubnnorexa [IOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPALCHUS
[Ipaktrueckast padora Ne 3 o teme
26 «§OJ'I eHHe 1/12061/1 aHHe KHUCIopoaa bubmmorexa LOK
yi - p poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubmmnoreka [JOK
BemecTo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)8 duznyecknue 1 XUMUIECKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. Ilpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KHUCIOTAaX U COIAX bubnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
P P bubmuorexa [JOK
31 «[Tonmydenne u cobupanue BOJ0POIa,

HU3YUCHHUC €TO CBOICTBY»

https://m.edsoo.ru/ff0d4f42
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MousipHblii 00BEM ra3oB. 3aKOH

bu6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LOK
ypap Pealtimt i https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 ®du3nvecKrue 1 XHMUYECKHE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachileHHbIE
37 u HeHaCI)IpeHHI)IE acTBOpBI. MaccoBas bubmmorexa [JOK
5 P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 mo Teme
38 «IpuroroBiieHHE PACTBOPOB C bubmmnoreka [JOK
ONpeIeTICHHON MacCOBOM 0J€EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccudUKaIus, bu6nuorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune n XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonmydyenue u XMMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XUMHYECKHUE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLII) oIt )CHI/ISI XI/IMI/IqZ(I:)KHe bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['eHeTnyeckas cBsI3b MEX]y KIIaCCaMH bubnmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHre ¥ cUCTeMaTH3AIUs 3HAHHUHA
- t https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
P fuxau bubmmorexa [JOK
51 XUMUYECKUX AieMeHTOB. [loHsaTue o
https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneera
bubnuotexa [JOK
53 [Tepropl, TPYIIIBI, TTOATPYIIIIBI nosmorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bubnmoreka [IOK
55 aToMOB 3J1eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bu6nuoreka [IOK
MeHieneeB — y4CHBIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPUIIATEIILHOCTH AaTOMOB
POOTPHT bubnnorexa [JOK
58 XUMHUYECKHUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas pabota
bu6nuorexa [JOK
59 "
OHHAT XUMITICCIKa CBASD https://m.edsoo.ru/00adac34
60 KoBasneHTHas noyisipHas XUMUYECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonsipHast XuMHUUECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 C
TETICHE ORMCIICHIA https://m.edsoo0.ru/00adae28
63 OKHCTUTETLHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEIH bubmorexa LOK

https://m.edso0.ru/00adb076
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65 Kontponbnas padora Ne4 o teme 1 bubnmnoreka HOK
«Ctpoenue atoma. XUMHUYECKas CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTEeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001meHne u 1 bu6mmoteka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KoanuectBo yacoB
]
g
Ne 2 2 aTa = 2
Tema ypoka 2 |2 A Z ., O
n/n o 2 g o £ U3y4YeHUs £ & &5
o) 3 ° g 9 o 2 -
2 &g |Ec¢ 823 3
= =
£ = g = £ 585
= = = E & 3
M =T 0 &
[lepuoanueckuii 3aK0OH.
bubanorek: K
[lepuonnueckas cucrema Gmmotexca LIO
T 1 https://m.edso0.ru/0
XUMUYECKUX 3emMeHToB [1. U. 0adb59e
Meunpeneena
3aKOHOMEPHOCTU B U3MEHEHUH
o Bubmmorexa [IOK
CBOMCTB XMMHUYECKHUX 1
. 1 https://m.edsoo.ru/0
3JIEMEHTOB IEPBBIX TPEX 0adb6b6
NEpHOJIOB
Knaccudukanus u bubmuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/0
HEOPraHUYECKHUX BELIECTB Oadb7e2
Buasl XuMU4eCKoi CBSA3H U Bu6muotexa [IOK
TUIBI KPUCTATHICCKUX 1 https://m.edsoo.ru/0
peneToK Oadbac6
KonTponbnas paborta Nel mo
teMe «lloBTOpeHue u 1 1
yriyoJieHne 3HaHUH OCHOBHBIX
pasnenoB Kypca 8 Kiraccay
Knaccudukanus XuMHuecKux Bu6muotexa 1IOK
PEAKLHI MO Pa3IMYHBIM 1 https://m.edsoo0.ru/0
npU3HaKaM 0Oadbch0
[TonsaTHe o ckopoctn
XUMHYECKOI peakiun. [TonsTHE bubmmorexa LIOK
1 https://m.edso0.ru/0
0 TOMOTEHHBIX U TE€TEPOTCHHBIX 0adbe9a
peakumsx
ITonsiTHE 0 XMMUYECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSTIONINE HAa CKOPOCTh Eubmrorexa [TOK
. 1 https://m.edso0.ru/0
XUMUYECKON peaKkuu u 0adc28c
MOJIOKEHUE XUMHUUECKOTO
paBHOBeCHSs
OxucnurensHo- Bubmmorexa LIOK
1 https://m.edsoo.ru/0
BOCCTAaHOBHUTEIBHBIC PEAKIINU 0adcade
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Teopus 31EKTPOIUTUYECKON

Bbubaunorexka [TOK

10 nucconuaru. CUIbHBIE U https://m.edso0.ru/0
cl1a0ble 2IEKTPOUTHI Oadcd68
bubanorexa IIOK
11 Nounble ypaBHEHUS peakiui https://m.eds00.ru/0
Oadd448
XHUMHUYeCKre CBOMCTBA KHUCIIOT
1 OCHOBaHHUH B CBETE BuGmorexa [TOK
12 MIpeACTaBICHUIN 00 https://m.edso0.ru/0
3IEKTPOIUTUYECKOM 0add5d8
JIUCCOLMAIIN
XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeJICTaBICHH 00 bubmmorexa [IOK
13 . https://m.edsoo.ru/0
3JIEKTPOJIUTUYECKON 0addsb?
JIUCCOLMAIN
bubanorexa [TOK
14 ITonsiTue o runponuse conen https://m.edso0.ru/0
Oadd9d4
bubanoreka [JOK
O00011IeH1E U CHCTEMAaTH3aIHs
15 Iil . https://m.edso0.ru/0
SHaHUH 0addd12
[TpakTiueckas pabora Ne 1. Bubimorexa [[OK
16 «PemeHne 3KkCcnepuMeHTATbHBIX https://m.edso0.ru/0
3a7au» Oaddbfa
KonTponbnas paborta Ne2 no
TeMe «DIeKTPOITUTHYECKAS bubmmorexa LIOK
17 X https://m.edso0.ru/0
qucconuaiys. XuMUYeCcKue 0addeco
peaKIuu B pPacTBOPAX)
OO01mmas xapakTepucTHKa Bubmuorexa [JOK
18 rajgoreHoB. XUMHYECKHE https://m.eds00.ru/0
CBOMCTBa Ha MPUMEpE XJI0pa Oaddfe2
Xmoposogopoa. ComnsiHast
KHCIIOTA, XUMHUUECKHE bubmmorexa IOK
19 . https://m.edsoo.ru/0
CBOIICTBa, MOJyuEHUE, 0ade104
MPUMEHEHUE
[IpakTrueckas pabora Ne 2 mo
teme «IloydeHue consHOM bubmmorexa [IOK
20 . https://m.edso0.ru/0
KHUCTIOTHI, U3y4YCHHE e 0ade348
CBOMCTB»
Brrurcienus o ypaBHEHUSIM
XUMUYECKHUX PEAKLNH, ECIIH Brbmmorexa 10K
21 https://m.edsoo.ru/0

OJIMH U3 PEareHTOB JaH B
N30BITKE

0ade488
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OO0m1as xapakTepucTUKa

Bbubnnoreka [JOK

22 https://m.edso00.ru/0
37eMeHTOB VIA-rpynimsl 0ade64a
AJIoTponHble MOAU(DUKAIIUU

\ bubamoreka [JOK
cepbl. Haxoxxnenue cepsl u ee

23 P . A p https://m.edso0.ru/0
COEIMHEHUI B IPUPOJE. Oade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBozopoz, ctpoeHue, Bubnuorexa LIOK

24 ¢du3nveckne U XuMUIECKHe https://m.edso0.ru/0
CBOMCTBa 0ades02
Oxcuppl cepol. CepHas

Bbubnnorexa [JOK
KUCIIOTa, PU3NUECKUE U

25 b . https://m.eds00.ru/0
XUMHYECKHE CBOICTBA, 0adea2s
pPUMEHEHUE
XUMUYECKUE PeaKIIuu,

JeKalue B OCHOBE
MIPOMBIIIJIEHHOTO CI1oco0a BuGmorexa [[OK

26 MOJIyYEHUSI CEPHOU KUCIIOTBHI. https:/m.edso0.ru/0
XuMU4ecKoe 3arps3sHeHue Oadec8a
OKPYXKAaroIIel cpeibl
COCTUHEHUSIMU CEPBI
Boruncnenue maccoBoii omu Brbmmorexa LIOK

27 https://m.edso0.ru/0
BBIXO/1a TPOJYKTA PEaKIUU 0adecs8a
OO11as xapakTepucTHKa
31emMeHTOB VA-rpynmnsl. A30T, Bu6motexa [IOK

28 pacrnpoCTpaHEHUE B IPUPOJIE, https:/m.edso0.ru/0
(u3HUECKHE U XUMUYECKUE Oadeea6
CBOMCTBA
AmMMuak, ero Gpu3znvecKue u Bu6moreka LIOK

29 XHMUYECKHE CBOMCTBA, https://m.edso0.ru/0
TIOJTy4EHHE U TIPUMEHEHHE 0adf004
[MpakTudeckas padora Ne 3 o BuGmorexa [IOK

30 teMe «llonyyenue ammuaka, https://m.edso0.ru/0
M3Y4YEHHE ETO CBOUCTB» 0adf180
A30THas KucCJoTa, e BuGmorexa [IOK

31 bU3HYEeCKHe 1 XUMUYECKHE https://m.edso0.ru/0
CBOJCTBA 0adf306
Hcnonp3oBaHne HUTPATOB U
CoJIell aMMOHHS B KQUEeCTBE Bu6muotexa [[OK

32 MUHEPATBHBIX YIOOPEHHI. https:/m.edso0.ru/0

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIleu cpeibl

0adf518
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COCAMHCHUAMHU a30Ta

dochop. Oxcun pochopa (V) u
dbocdopHast KucaoTa,

Bbubnnorexa [JOK

33 https://m.eds00.ru/0
buznyecKkue 1 XuMHUYECKHe 0adf6sa
CBOICTBa, OJTyYeHUE
Hcnonb3oBanue pocdaros B
Ka4€CTBE MUHEPAIBHBIX bubmmorexa [IOK

34 . https://m.edso0.ru/0
ynobpenuil. 3arps3HeHue 0adfe20
IPUPOIHOH cpenbl hochaTamu
Yraepon, pacnpocTpaHeHHE B Bu6miorexa [TOK

35 npupoe, GU3NIECKUe u https://m.edso0.ru/0
XHMHYECKUE CBOWCTBA Oadfd9c
Oxkcupspl yriaeponaa, ux
buznyecKkue U XUMHYECKHE Bu6miorexa [JOK

36 CBOMCTBA. DKOJIOTHYECKHE https://m.edso0.ru/0
IPOGJIEMBI, CBA3aHHBIE C Oadfebe
okcuom yrirepoza (1V)

bubanoreka [JOK
37 VYroibpHas KUCIIOTa U €€ COJTN https://m.edsoo.ru/0
0ae006¢c
[TpakTiueckast pabota Ne 4 o
teme "TloydeHune yrieKucIoro bubmmorexa [IOK

38 K https://m.edso0.ru/0
ra3a. KauectBeHHas peakius Ha 02e027e
KapOoHaT-HOH"

[TepBoHaUYaTBHEIC TOHATHUS 00 Bubmiorexa [JOK

39 OpPTaHMYECKHUX BEIIECTBAX KaK O https://m.edso0.ru/0
COEIIMHEHHSX YIIepoaa 0ae054e

bubarorexa [TOK

40 Kpemuunii u ero coenHeHust https://m.edso0.ru/0

0ae080a
[TpakTuyeckas padora Ne 5.
P bubarorexa [TOK
eIIeHHE SKCTIEPUMEHTABHBIX

41 . https://m.edso0.ru/0
3a/a4 1o reme «BaxHeimme 0ac0bf2
HEMETAJUTBI Ml UX COSIMHCHHUS
KonTponbnas pabota Ne3 mo Bu6nmoreka LIOK

42 TeMme «BaxxHelnire HemeTaIbl https://m.edsoo.ru/0
U X COCTUHEHUS 0aeOel8
OO01mas xapakTepuCTHKa
XUMHUYECKHX DJIEMEHTOB —

MeTalIoB. MeTainmudeckas bubmorexa LIOK

43 https://m.edsoo.ru/0

CBSI3b U METAJJIMUECKast
KPUCTAJUTMYECKas perIeTKa.
®PusnyecKue CBOMCTBa

0ael03e
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MCTAIJIOB

XUMHYECKHE CBOIICTBA

Bbubnnorexa [JOK
44 MeTaILIoB. https://m.edsoo.ru/0
DIEKTPOXUMUYCCKUN P 021156
HaIPsHKEHUH METAJIOB
OO0mue cnocoObI MOTYYEHUS
MeTaiuioB. CILIaBhI.
45 Brruucienus no ypaBHEHUSIM ﬁ;g:'jl/:eeiciorff/o
XUMUYECKHUX PEaKIIUi, ECITH 0ae1156
OJIMH U3 PEareHTOB COACPKUT
pUMecH
Bbubnnorexa [JOK
46 [IoHsATHE O KOPPO3UU METAIIIOB https://m.edsoo.ru/0
0ael278
Bbubmnoreka [JOK
47 [[lenounbie MeTAILIBI https://m.edso0.ru/0
0ael4h2
bubanoreka [JOK
OKcHAbI ¥ THAPOKCUILI HATPHS
48 A AP a p https://m.edsoo.ru/0
1 KaJIist 0ae14b?2
49 I1{er0uHO3EMENBHBIE METAILTBI ﬁ;g;i:i‘;ii?ﬁ/o
— KaJbIUH 1 MarHui 0ac15e8
Baxueiimme coefuHeHNs bubmorexa HOK
50 https://m.edso0.ru/0
KaJabLIUs 0ae15e8
51 O0001IeHNEe 1 CHCTEMAaTH3aLIH
3HAHUMN
JKECTKOCTE BOIBI U CIIOCOOBI €€ bubmorexa [IOK
52 https://m.edsoo.ru/0
[TpakTiueckas pabota Ne 6 o Bu6moreka LIOK
53 TeMe "JKEcTKOCTEL BOALI U https://m.edsoo.ru/0
METO/BI €¢ yCTpaHeHHs " Oaelae8
bubarorexa IIOK
54 AroMuHUH https://m.edsoo.ru/0
Oaelc64
AmMdoTepHbIe CBOICTBa OKCHIA buGmorexa HOK
55 https://m.eds00.ru/0
U TUJPOKCUIA 0ae1c64
Bbubnuoreka [IOK
56 Keneszo https://m.edso0.ru/0
0aeld86
Bbubmuoreka [IOK
OKcHUABI, THAPOKCUABI U COJIN
57 IbL, THIP . https://m.edsoo.ru/0

xenesa (II) u xenesa (I11)

0ae35e6
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O0001IeHME U CUCTEMATU3ALMS

58 N 1
3HAHUI
ITpakTuueckas padota Ne 7.
Pemenue sxcnepuMeHTaIbHBIX bubmorexa HOK
59 . 1 https://m.edso0.ru/0
3aJa4 no reme «Baxkueimme 0ae3des
METAJUIBI U UX COETUHEHUS
Brruucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, ECITH
OJIMH U3 PEareHTOB JaH B BuGmorexa [TOK
60 U30BITKE WU COJEPIKUT 1 https://m.edso0.ru/0
npuMecH. Brerancienus 0ael750
MacCOBOM JIOJM BEIXO/a
MPOJYKTa PEAKIIHH
61 O060011IeHNE U CUCTEMATA3AIIHS 1
3HAHUU
KonTponbnas paborta Ne4 no
62 TeMe «BakHeiilne MeTambsl 1 1
UX COEIUHEHU
bubanoreka IIOK
BemtecTBa 1 marepuaisl B
63 H . p 1 https://m.edso0.ru/0
IIOBCEIHEBHON KU3HHU YEIOBEKA 0ae3f50
bubanoreka [JOK
XHUMHYECKOE 3arpsi3HEHIC
64 . P 1 https://m.edso0.ru/0
OKPYKArOIICH CpeIbl 0264270
Ponb xumuu B pereHuu bubmorexa HOK
65 5 1 https://m.edsoo.ru/0
9KOJIOTHYECKHX MPOOIeM 0264270
. Bubmmorexa [IOK
PesepsHbIii ypok. O000IIEHNE
66 P P IHV 1 https://m.edso0.ru/0
M CHCTEMAaTH3allis 3HaHUH 0ae0d0a
. bubnnorexa [IOK
PesepBurrii ypok. O00011I€HIE
67 p P Hlu 1 https://m.edso0.ru/0
M CUCTEMaTH3aIis 3HaHUH 0adb33c
o Bu6mmorexa [IOK
PesepBurrii ypok. O000111€HIE
68 p P Hlu 1 https://m.eds00.ru/0
M CUCTEMAaTH3allis 3HAHUH 0adoch?
OBHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECHEUYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VUEHUKA

Xummus, 8 knacce/ ['abpuensu O.C., Octpoymon WN.I'., Ciankos C.A.,
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBemnienne»

* Xumus, 8 kiacc/ Pynsutuc I'.E., ®enpnaman @.I°., AknionepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenune»

* Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBemieHue»

» Xumus, 9 knacc/ Pynsurtuc I'.E., ®enpaman @.I°., AKIIMOHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

VYpoku xumun B 8 kiacce. ba3oBelit ypoBenb. Metoauueckoe nocoobue. O.C.
I"abpuensH,
N.I". Octpoymos, C. A. Cnaakos

VYpoku xumuu B 9 kinacce. ba3zoselit ypoBenb. MeTonnueckoe nocodue. O.C.
I"abpuensH,

N.I". Octpoymos, C. A. Ciagkos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubanoreka LIOK https://m.edsoo.ru/7f41837¢
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