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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrOo 00IIero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPEnofaBaHus Y4eOHOro npeaMera « XuMHush»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE COJiepKaHue,
NpEeAyCMaTPUBAET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE MO
pasjenaM M TeMaM MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YUYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKKe TPEOOBaHUH K
pesyibpTaTamM 00y4YeHHUs XUMUW Ha YPOBHE IIEJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIHOM JIEATEIbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUsI.

3HaHUE XHUMHUHM CIYXUT OCHOBOW [UJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCTaBICHUNH O MAaTEPHAIBLHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HSBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npo0seM yCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPbl JMYHOCTH, €€ 0011eH U PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HX CaMOCTOSATEIHLHOM yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;

3HAKOMUT CO CHenudUKol HAay4YHOrO MBIIUICHHS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4YarOIIHUXCA.

JlanHbple HampaBiieHWs B OOYYEHMM XHMHUHM OOECHEUYMBAIOTCS CHEelUpUKON
colepxaHusi  y4eOHOro mpeaMeTra, KOTOPBIA  SIBISIETCS  MENaroru4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUU Ha OMPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYalOUIMMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIAEIbHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHUH.

CtpykTypa coaepkaHus MPOTpaMMbI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyueHuro. ConeprkaHHWe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPUHLUILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEILECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIyYEHHBIX U OCMBICTIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3Yy4YaeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAYYHOW KapTHUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3yueHne XMMHUU OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHUN M3 paHee M3YyUYEeHHbIX Y4EeOHbIX NpeaAMeToB: «OKpyXaromuil Mupy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 Kiaccy.

[Ipy w3ydYeHMH XUMHUHM TPOUCXOAUT (OopMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JEATEIIbBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3ajaya y4eOHOro mpeaMeTra COCTOMT B (OPMUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJOKECHHM,
JOCTYITHBIX O0OOOIICHU MHPOBO33PEHUECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHNH K HAay4YHbIM METOJaM T[IO3HAHUS TPU HU3YYCHHHU BEIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTHUU MMO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Yy4eOHO-NO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0O€30MacHOr0 OOpallleHHs C BelleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaAKUE 11U, KaK:

— (dopmMupoBaHHe MHTEJUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOy4YeHHs] Ha CHCTEMaTH4YecKoe MpHUOOIeHHE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUus, (GOPMHUPYIOIIMM MOTHBALIUIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUHU;

— obecreueHne ycloBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPAa3HOW MAESITENPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3JIMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCIE YyMEHHH OOBSCHATP M OLIEHWBATH SIBJICHUS
OKpPY’KalOIIer0 MHpa, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YYEHUU
XUMUHM, MNPUMEHSITh HMX MpPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYJIOBOM I€SITEIbHOCTH;

— ¢opMmHupoBaHHEe y OOy4YarOIIMXCS TyMaHUCTUYECKUX OTHOUICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUsI CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUIS M HANPABIEHHOCTU AAIBHEHIIIETO
oOydJeHwus.

OOmee 4YuCIO YacoB, OTBEACHHBIX /I HM3Y4YEHUST XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. DU3MUECKUE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BeulecTB. [loHsATHE O MeTOax MO3HAaHWS B XMMHH. UUCThIE BeEllECTBA U CMECH.
CrnocoObl pa3aeneHust CMecei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
anemMeHTOB. [IpocThie U coKHbIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTENbHAS MOJIEKYJsIpHas Macca. MaccoBast JoJisi XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUMN.

@u3nUeCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYecKue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUSI, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUjiaMu paboThl B JabOpaToOpuu U
npuémMamu o0palleHus: ¢ J1abopaTOpHBIM 00OPYJOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3NYecKuX CBOWCTB 0OO0paslOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaJTMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia ¢ KUCJIOTON) SIBJIEHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (II),
U3Y4YEHUE CIOCOOOB Pa3JeeHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadus, NpoBeeHue OUUCTKH MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3[JaHUE MOJEJIEH MOJICKYJ
(ImapocTepKHEBbIX ).

Baxkueuuue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razos. CocraB Boznyxa. Kucimopon — aynemMeHT U mpocToe
BemecTBO. Haxokmenwe kucimopoga B TpUPOAE, (PU3MYecKne W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwme kucmopoma. CrocoObI



MOJIy4eHHUsS] KHUCIopoJa B JabopaTopuud W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTporHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢(}eKT XUMHUECKONH peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemenT um mpocroe BewmecTBO. Haxoxnaenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4yeHus. Kucmotsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacpimieHHble 1 HEHACBILIEHHBIE PACTBOPBHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponp pacTBOpoB B Ipupoze U B KHU3HU 4desioBeka. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcugoB. Dusnmdyeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lonydeHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMHUYECKUE CBOMCTBA
ocHoBaHMM. [lomyuenne ocCHOBaHM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Comu. HomeHnkiatypa coneid. @u3nyeckrue U XUMUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KACIOPOAA B BO3AyXE, MOJYUYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNe
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE ¢ oOpa3liaMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pACIO3HABAHUE M H3yUYEHHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUEOMATEPUAJIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB pPa3jIMYHBIX KIACCOB,
HaOJFOICHNE W3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzyuyeHue B3zaumojencTBua okcuga mean (II) ¢ pacTBOpoM CepHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJa JPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxkHenmme Kiaacchl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoauueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIHHU

[TepBbie TOTMBITKM KiIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkonmepuonHas W AJUHHONEpPUOAHAS  (OPMBI
[Iepunonnueckoit cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepruonst
u rpynmbl. Ou3nyeckui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremsl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunognueckoi cucreme 1. Y. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPAaJAHyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykd W mnpaktuku. [[. M. MenneneeB — y4éHbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue OoOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIUX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU ).

Mestcnpeomemmnule cea3u



Peanu3anus MeXnpeaMeTHBIX CBA3EH MpPU M3YYEHHMM XUMUKM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEeHHO-HAY4YHbIE MOHSATHUS: HAy4YHbIM (akT, rurnoTesa, Teopus,
3aKOH, aHali3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIleCTBA, I'a3, (PU3MUYECKUe BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37b1, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYECKasi peaKIus

[lepnonnueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BelecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIA XUMHUYECKOHN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy Yy4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3¢@deKty, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTaju3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatue o xkaramuse. [lonsTue o xumMudeckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLMM,  DJIEKTPOHHBIM  OarnaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEAKLIHM. CocraBneHue YpaBHEHUU



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3IIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [OHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccounanuu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y ciaoBUs NPOTEKAaHUSI peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuny Ha HOHBL. [IoHATHE O TMapONIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHUCJIOT, IIEJIOYEM H COJeH
(BO3MOXXHO  HCHOJB30BAHME  BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMINX ~ MPHU3HAKW  MPOTEKaHUA  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peaklMH pas3yIoKEHUsl, COEIMHEHNs), PAaCIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX cOeIMHEHUS

OOmast xapakrepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TallorT€HOB. XMMHYECKHE CBOWCTBA HAa NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METa/llaMH, HEMEeTallaMH, [Ieno4amMu). XJIOpPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHeE. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYEeCKHue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kucioTa, @uU3MYeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUECKUE pEeaKiUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynbpar-uoH. Haxoxaenue cepbl U €€ COEAMHEHHUH B MNPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIel Ccpelbl COEAWHEHUSMU cepbl (KUCIOTHBIE JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHUS.

OO0mmasi xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (pU3nyecKkue U XUMUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
yno0peHuil. XuMU4YecKoe 3arps3HeHNe OKPY KAIOIICH CPelbl COSTMHEHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun hochopa (V) u dhochopras kucnora, GU3NIeCKne 1 XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopouus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa U €€ coiu, UX (PU3nYecKkue U XMMUYECKHUEe CBOMCTBA,
nojiyyeHue W npuMmeHeHue. KadecTBeHHas peakuuds Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3MUCTBE.

[TepBoHavasibHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIULEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MNPUPOAHBIM Tra3, HEPTH),
OPOAYKTHl HUX TepepaboTku (O€H3MH), UX pojib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJNIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, yIJIeBoIax — U UX
poiii B OKM3HM 4eloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHUYecKUxX W
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKATHI, UX UCMIOJIb30BAHHUE B
ObITYy, B MIPOMBILIUICHHOCTU. BakHeillline CTpoUTeNbHbIE MaTepualbl: KEepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa3OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEaKklMid Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKaIMKEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMyd XJOpUIOB (TaJIOT€HHUIIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCNMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOyriIuBaHUs caxapa Ioj AeiCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHMHUYECKUX CBOMCTB
pa30aBICeHHOI CEepHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyJbQaT-
WOH W HAOJI0JeHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeauHEHUN (BO3MOXKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HocHOopHBIX ymoOpeHui, mogydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyUYEHUE CBOWMCTB amMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U PocdaT-uoH U M3y4YeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJEeNen
KPUCTAIUIMUECKUX peHETOK anmasza, rpadura, (QyiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojydeHue, coOMpaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKHUCIIOTO ras3a, MpOBEJACHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMPU3HAKOB HMX MPOTEKaHUs, O3HAKOMIICHHUE C
NPOAYKIUMENH CUJMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUSD.

MeTaJuibl 4 X COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommueckon cucremMe xumudeckux dsiemeHToB /J[. U.
MenpaeneeBa u ctpoeHus atomMoB. CTpoeHne MeTayuioB. MeTtaimuyeckas CBA3b U
METAJIMYEeCKasi ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTamioB. OU3nyeckrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
CrocoObl ModydyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounble MeTambl: MONOXKEHUE B [lepruonnueckoil cuCTeMe XMMHUUYECKUX
anementoB JI. M. MenaeneeBa, CTpOGHHE MX aTOMOB, HAaXOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcUabl u



TUIPOKCUABl HATpuss W Kanud. l[IpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCJIMHEHUU.

[llenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TOJOKEHUE B
[Tepuognueckon cucreme xumuueckux snemeHToB Jl. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueliive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCHUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0keHUE B [leproandeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . Menpgeneesa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. Pu3nyuecKue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckor cucteMe XuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHUWEe B mnpupone. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTuApoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpa3lamMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HH  METaUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIMSl W HATpus C BOJOM (BO3MOXKHO HCIMOJB30BAHUE BHUIACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIIOJB30BAHME  BHUJAEOMATEPHUATIOB), IPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMU HAa MOHBbI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxene3a (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe « BaxHelne
METAJJIbl U KX COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momomrs npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XHUMHUECKOE 3arpsi3HEHUE OKpyXKaroled cpenbl (mpeaenbHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslioB MaTepuanioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHbBIE
MaTepualbl).

Mescnpeomemmnbwie ceasu



Peanuzamus MeXmnpeaMeTHBIX CBA3€H NMpU M3YYCHHH XUMUKW B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIOJIb30BaHWE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (PAKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKsI, TMEPUOAUIHOCTh, HAOIIOJACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHUE, IMapHUKOBBIN
s peKT, TeXHOIOTUSI, MaTEPHAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJTyITPOBOJTHUKH, ~ TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOTIa€MbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaTbl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMU M HOpPMamMHM IIOBEIEHUS U CIOCOOCTBYIOT MHpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AIINH 00YYaIOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUNd WU
pacLUIMpPEHHE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NMOHMMAaHUS 3HAYEHUsS XUMHUYECKOM HAayKd B >KH3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAIETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATEIbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUM Y4E€OHBIX, ITO3HABATENbHBIX 3a7a4, BBIMIOJHEHHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4eOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCEICTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33PEHYECKNE NPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeICTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHON CPENON, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOUMbIE Il OOBACHEHUS HaOMIOJAaEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYNHBIMU TEXHHUYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHI0 U TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBIEHHOCTH M YPOBHSA OOyueHUs B
JIaIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HHU, OCO3HAHUE TOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aIKOToJsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBHUIYaTbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHusl ¢ YyUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npodeccuoHaIbHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTH 30POBOTrO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXWYECKOMY 3/I0POBbIO, OCO3HAHUE IEHHOCTU COOIIOECHUS
IpaBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOXKAKOIIMUX 340POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOH, I ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJNbTYypbl, OCO3HaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEeM M MyTeW MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbBIC YUeOHbBIC NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHUSL HCIMOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTUBHBIE, JEAyKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YMEHHE TMPUMEHSTH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yEMBIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmyna W ypaBHEHHUE
XUMHUYECKOW pEeaKIui — MPU PelIeHUH Yy4eOHO-T03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYILIECCTBECHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISBJISITh  OOIIIME  3aKOHOMEPHOCTH, TIPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IOCTABJIICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI I10
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 0 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOMaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (OpPMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATH WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TIOJyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIE METOJIbI U 3aIPOCHI NIPU TOUCKE M O0TOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPENCIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHUM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON
CpPEIIbI.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

YMEHMs 3aJlaBaTh BOINPOCHI (B XoJie nuanora W (WiIM) IUCKYCCHUH) IO
CyLIEeCTBY  0OcCyXxzaeMoil  TeMbl, (OpPMYyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJLHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPEJCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJiaTh MpPEe3eHTAIHUI0
pPE3yIbTATOB BBHIMOJIHEHUS] XMMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEMIECTB, YICOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHHe KpPUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW pabOThI U JPYTHE).

PerynsiTuBHbIE YHMBepcAJbHbIE Y4eOHbIE 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JAESITeNbHOCTH, IUIaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U TPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosiee 3P(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEJIPHO COCTAaBISTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IENH, yMEHHE
WCITOJIB30BATh M aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 0053aT€IbHOTO
COZICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanpbHOl pabouell MporpamMmoi,
BBIICJISIFOT: OCBOCHHBIC OOYUYAIOIMMHKCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue I MpeAMETHOW o0nacT «XUMUsS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHHWIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K xonIiy oOydenus B 8 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHUSI, XMMHUYECKasi PeaKius, KIacCHU(PUKAIMS PEaKIHil: peaxkiuu
COCAMHEHHUs, pEAaKUMU PAa3JIOKEHUs, pEaKUUUd 3aMEUICHHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOU 3D PeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HENOJAPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKMX TNOHATHHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BEMIECTB U UX MTPEBPALICHUN;

e WCIOJBH30BaTh XHWMHUYECKYI) CHMBOJHUKY [UIsl COCTaBieHHS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIMI;

e OIpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOHW CBsS3M (KOBWJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcha Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoxkeHus B [lepumoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaIpo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTbh MOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabmuue «llepuoanueckass cucrema xumuueckux saementoB [ U.
MenpeneeBay € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJATBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalIeHU B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMSI, MAaCCOBYIO JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

MPUMEHSTh OCHOBHBIC OTEPAIMHA MBICTUTEIBHONU NESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(pUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIui, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHWEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYIOoM U
7a0b0paTOpHbIM 000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO W COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYyTHe).

K konIty oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTWOH, AaHWOH, NPOCTOE BEILIECTBO,
CJIO’KHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOU 3 deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMBbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHUCIEHHME W  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaJlloB,
CIUIaBbI, CKOPOCTb XHWMHYECKOW pPEaKkUUH, IPENEIbHO JIOIyCTUMas
xoHuentpanus [1/IK Bemecrsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATD ITH MOHATHS IIPYA ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIOJIB30BaTh XUMHMUYECKYI0 CHMBOJMKY JJIsi COCTaBJieHUs (HopMy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHNSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHU 1Mo (opMynaM, BUJI XUMUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHYECKON (Qopmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIca [lepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyo (opmy Ilepuoanyueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymna (A-rpynma)» U «moOovHast
noarpynna (b-rpynma)», Manble u OosbliMe NEPUONBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCI B NEPUOAMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsi sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCAVUHEHUHN B
Ipenesiax MaJblX IIEPUOJ0OB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacCTBYIOIIMX B pPEAKLUUU
BELIECTB, N0 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTENEHEW OKUCIIEHHUS
XMUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUUECKHE XUMUYECKHE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXkKAAs OIMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKIAONINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKTy BEIICCTBAMU PA3IUYHBIX KIACCOB,
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUHN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMSI, MAaCCOBYIO JIOJII0 BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHMUS ~ XMUMHYECKOWM  TIOCYIOM |
7a00paTOpHBIM  00OpY/JOBAaHMEM, a TaKXKe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYECHHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIAEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOATBEPKAAIONINE  KAauyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-,
noaua-, kapbonar-, docdar-, cwiMkKar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpPAlMd MBICTUTEIBHON J1€SITEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3YUYEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAYYHbIC METOIbl TIO3HAHUS —
HaOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajabHBIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC XUMUs
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue n T (wnpoBbIe)
o pPa3Ie/IoB 1 Tem Kourpoun PaKTHu O4YKa pocTa P
n/n T Bceero p JecKHe oOpa3oBaTesibHbIE
Hble PadoTHI
P padoThI pecypcebl
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NIOHATHS
XuUMHS — BaKHas
11 00J1aCTh €CTECTBO3HAHUS 5 5 bubnuorexa [JOK
' U IIPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
JESTEIBHOCTH YEJI0BEKa
12 BemecTtBa n xumndeckue 15 1 T.P. Jl/p 1. Tunel XUMHUYECKHX bubnuoreka [JOK
’ peakuuu peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Paznen 2. BaxxHeiinue npeacTaBUuTeId HEOPraHU4eCKUX BellecTB

21 Bosnyx. Kucnopogn. 6 T.P. JI/p 16. Tepmoxumus bubmmoreka [JOK
' TToustue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsitue o g 5 bubnnorexka HOK
' KHCJIOTaxX U COMAX https://m.edsoo.ru/7f41837¢
T.P. JI/p 9. U3smepenue ¢pusuko-
XUMHYECKHUX XapaKTEePUCTUK
)3 Bona. PactBopsr. 5 1 1 e bubnnorexka HOK
) [MousiTre 06 OCHOBAHUSX A https://m.edsoo.ru/7f41837¢
T.P. JI/p 17. PacTtBOpHI
AIEKTPOIUTOB
OCHOBHBIE KJIACCHI T.P. JI/p 2 Knaccer
= Bbubnmuoreka [IOK
2.4 HEOPTaHUYECKUX 11 1 1 HEOPraHUYECKUX COCIMHEHU
. https://m.edsoo.ru/7f41837¢c
COEIMHEHUH (oxcumap)




T.P. Jl/p 3 Knaccer
HEOPraHMYECKUX COCTMHECHUIN
(THIPOKCHIBI)

T.P. JI/p 4 Knaccel
HEOPTraHMYECKUX COCTUHECHUIN
(KUCIIOTBI)

T.P. Jl/p 5 Knaccer
HEOPraHUYECKUX COCTMHCHUI
(comm)

Hroro no pazaeny

30

Paznen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumudeckux 3jaemMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[lepronuueckuii 3aKOH U
[lepuoanueckas cucrema

bu6mmoreka [IOK
3.1 XUMHUYECKHUX 3JICMECHTOB 7
https://m.edsoo.ru/7f41837¢
. . Menneneena.
Crpoenue aToma
XuMHYECKas CBA3b. T.P. JI/p 14 OkucnurensHo-

19 OKHCIUTEIBHO- g BOCCTAHOBUTEJILHBIEC PEAKIIUN bu6mmoreka [IOK
BOCCTaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakiuu

bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO 68 9
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9 KJIACC XUMMUA
Kosaun4vecTBo 4acos Touka pocra DJIeKTPOHHbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Koutpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMslI padoThI padoTbl
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYeCKH e peakIul
IToBTOpEeHUE U
L1 yriayOiieHue 3HaHu| 5 1 bu6muoteka [IOK
’ OCHOBHBIX Pa3JIEIIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OCHOBHEBIE T.P. N1/p 14 OKkncauTenbHo-
1.2 3aKOHOMEPHOCTH 4 BOCCTaHOBUTE/NbHbIE peaKkLmun Bubsmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PeaKIuid
T.P. /p 17 PactBOpbI
DIIEKTPOJIUTHIECKAS
cconuanms — bubmuorexa [{OK
51 .
1.3 8 8 1 1 T.P. /1/p 6 Peakuuun MoHHOrO
XHUMUYECKUE PEAKIINU o6Mmena https://m.edsoo.ru/7f41a636
B pactBopax T.P. N1/p 7. Tuaponus conem
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M X COE€IHHEHUS
OOmas T.P. /1/p 8. KauecTBeHHble
XapaKTePHUCTHKA peaKkuuu
P p bubnunorexa [IOK
2.1 XUMHYECKHUX 4 1
https://m.edsoo.ru/7f41a636
sneMmeHToB VIIA-
rpynmnsl. ['agoreHsl
99 OOmas 6 T.P. J1/p 8. KauecTBeHHble bubmuorexa IIOK

XapaKTepUCTHKA

peakuuu

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




XUMHUYCCKUX
aneMeHTOB VIA-
rpynmnsl. Cepa u eé
COETMHEHUS

23

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
3J€MEHTOB V A-
rpymibl. A30T, pocdop
U UX COeIMHEHUS

T.P. /p 8. KauecTBeHHble
peaKkuuu

bubnunorexa [IOK
https://m.edsoo.ru/7f41a636

24

Oomas
XapaKTEePUCTHKA
XUMHUYECKHAX
anemeHToB [VA-
rpynmsl. Yriaepoa u
KPEMHHU U UX
COCIMHECHHUS

T.P. /p 8. KauecTBeHHble
peaKkuuu

bubnunorexa [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

11 OO01ue cBolicTBa 4 bubnunorexa [IOK
’ METAJUIOB https://m.edsoo.ru/7f41a636
39 Baxueiinme MeTalbl 1 16 bubnunorexa [IOK
' HUX COCIUHCHHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20

Pa3nen 4. XuMus u oxkpy:kamomas cpeaa

4.1

BemectBa u
MaTepI/IaJII:I B XKXU3HU

3

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636




YCJI0BCKa

Hroro no pazneny

Pe3epBHOE Bpems

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68







IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC XUMHUsA
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTHyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
[Ipenmer xumuu. Poab XMMUH B )KU3HU 1 but6mmoreka [IOK
yenoBeka. Temna u BelecTra 02.09.2024  https://m.edsoo.ru/ff0d210c
[TonsTne o MmeToaax MO3HAHUS B | bubmuorexa [{OK
XUMUU 05.09.2024 | https://m.edsoo.ru/ff0d227¢
[Ipaxruueckast padora Ne 1 «IIpaBuna
paboTel B 1aOOpaTOpUN U IPUEMBI 1 | bubnmoreka [JOK
oOpaireHus ¢ 1a0opaTOPHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»
Yucteie BemecTBa U cMecH. CriocoObl | bubnuorexa [{OK
pas3aeneHus cmecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padota No 2
«Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa OK
A . P P 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
ATOMBI U MOJIEKYJIbI 1 bubmorera LOK
4 19.09.2024  https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKUe 3JIEMEHThI. 3HAKU | bubnuorexa [{OK
(CUMBOJIBI) XHMHUYECKHX 3JICMCHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
[IpocTeie U COXKHBIE BENIECTBA 1 bubmorera [IOK
P 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa LOK
yp J 30.09.2024 | https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumudaeckast opmysa. BameHTHOCTE bubmorexa LOK
pMyZa. 03.10.2024 |  https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHX JIEMEHTOB
1 OTHoOcUTENbHAs aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENBbHAs MOJIEKYJIIpHAsE Macca 07.10.2024 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10711 XUMHYECKOTO bubnuorexa [{OK
3JIEMEHTA B COEIUHEHUH 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Mouib. bubmuorexa [{OK
MognspHas macca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 ®Ou3n4ecKue U XUMAYECKUE SIBIICHHUS. bubnuorexa [{OK
XuMuUecKas peakuus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBus NPOTEKaHUS bu6muoreka [IOK
XUMHYECKUX PEaKInid 21.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEUIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHHMS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrancienus koimuecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSIM XUMHYECKHUX bubmorexa OK
B . yp 07.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanuss XuMHUIeCKHX peakiiiii
18 (coenuHEeHMS, pA3TI0KECHUS, bu6muoreka [JOK
3aMeleHus, OOMeHa) 11.11.2024  https://m.edsoo.ru/ff0d3f34
T.P. J1/p 1. TUNbl XMMUYECKNX pPeaKLmm
M. B. JIoMOHOCOB — y4€HBIiI-
19 sHuukIoneauct. O6o0IeHNE 1 bubmorexa OK
t AT Hj 14.11.2024  https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIvs 3HaHUI
20 Kontposbnas padora Nel o teme bu6muoreka [IOK
«BeliecTBa U XUMHUYECKHE PEAKIINI 18.11.2024 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bu6morexa LIOK




Bo3ayxa. Kucinopon — anemeHT u 21.11.2024 = https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnyeckue U XUMHUYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuy OKUCICHUS Bubmmorexa [IOK
POAia (peartt ’ 25.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI oTy4YeHusT KHCIIOPoa B
23 71a00PaTOPHUH U IIPOMBIIIJICHHOCTH bubmorera [IOK
patop P ) 28.11.2024  https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3pPexT XuMUIECKOM
€aKIUH, TIOHITHE O
24 IT)e MI(].;XHMH‘IGCKOM aBHCHMH, DK30- U bubmorexa OK
p yp ’ 02.12.2024  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUCCKHUX PEAKITHSIX
T.P. /1/p 16. Tepmoxumwmsn
TormmBo (HeTh, yroib U METaH).
25 3arpsi3HEHHE BO3AyXa, CIIOCOOBI €T0 bubmorera [IOK
P XS 05.12.2024 | https://m.edsoo.ru/ff0d4c4a
pe0TBpALICHUSI.
[IpakTruueckas padota Ne 3 o Teme
26 «ITonydenne u cobupanue Kuciaopoaa bubmorexa LOK
y N p poa, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €ro CBOHCTBY»
7 Bonoponx — aneMeHT u npocroe bu6muoteka [JOK
BellecTBO. Haxoxxaenue B npupoje 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
73 ®du3nvecKkrue U XUMUYECKUE CBOMCTBA bubnuorexa [{OK
Bojopoa. [Ipumenenue Bonopoaa 16.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KMCIOTAX U COJIAX bubmorexa LOK
19.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus BOAOPOaa B bubnmoreka [JOK
naboparopuu 23.12.2024 = https://m.edsoo.ru/ff0d4dd0
31 [IpakTuyeckas padora Ne 4 mo Teme bubnmoreka [JOK




«[Tonyuyenue u cobupanue BOAOpO/a, 26.12.2024  https://m.edsoo.ru/ff0d4f42
M3y4YE€HHUE €r0 CBONCTB)

0 MomnsipHblii 00BEM ra30B. 3aKOH bubnuorexa [IOK
ABoraapo 13.01.2025 | https://m.edsoo.ru/ff0d542¢
Brerancnenus o0béMa, KOJIHIEeCTBA

33 BEIIIECTBA ra3a I10 €r0 M3BECTHOM bubmorera [IOK

IJI . Y 16.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrancnenus 00EMOB ra3oB 1o

34 ABHCHMIO PEaKI[UM HAa OCHOBE 3aKOHA bubmorera LOK
b . peatt " 20.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
dusnyeckue U XUMUYECKHE CBOMCTBA

35 BOJIBI bubnunorexa [IOK
T.P. 1/p 9. UamepeHune Gpu3nKo- 23.01.2025 | https://m.edsoo.ru/ff0d587a
XMMMUYECKMX XapaKTEPUCTUK BOAbI

16 CocraB ocHoBanuid. [Tonsitue 00 bubmuorexa [{OK
WHAUKATOPAX 27.01.2025  https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopurens. HachieHHbie

37 Y HEHACBIIIEHHBIE PACTBOPHI. bu6muoteka [JOK
MaccoBas 107151 BEILIECTBA B pacTBOPE 30.01.2025 | https://m.edsoo.ru/ff0d5b40
T.P. J1/p 17. PacTBOpbI 31€KTPOANTOB
[Ipaxtuueckas padora Ne 5 o reme

13 «lIpuroroBnenne pacTBOPOB C bubnmoreka [JOK
onpeaesaeHHON MacCOBOM J10J1eH 03.02.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KontponpHas padora Ne2 o reme bu6muoteka [JOK
«Kucnopon. Bonopon. Bonga» 06.02.2025 | https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, KiIaccudukanms, bubnuorexa [{OK
HOMEHKJIaTypa 10.02.2025 = https://m.edsoo.ru/ff0d664e




[TonyueHne u XMMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

but6mmoreka [IOK

4 OKCHIIOB 13.02.2025 | https://m.edsoo.ru/ff0d664¢
T.P. J1/p 2 Knaccbl HEOPraHMYECKMX
coegnHeHnin (okcnapl)

4 OcHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, bu6muoreka [JOK
HOMEHKJIaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA

43 OCHOBaHMI bubnuorexa [{OK
T.P. 1/p 3 Knaccbl HeopraHMYecKux 20.02.2025 | https://m.edsoo.ru/ff0d67ca
coeguHeHnn (rmapoKecnapl)

44 Kucnotsr: coctaB, kitaccudukanms, bu6muoreka [IOK
HOMEHKJIaTypa 24.02.2025 | https://m.edsoo.ru/ff0dfee2
[TonydyeHne u XuMHUYECKHE CBOMCTBA

45 KHUCJIOT bubnuorexa [{OK
T.P. J1/p 4 Knaccbl HeopraHMYecKux 27.02.2025 | https://m.edsoo.ru/ff0dfee2
coeauHeHN (KMCnoTbl)

Conu (cpenHue): HOMEHKIIATypa,
i zgz;zf:; MOJYyYECHUS, XUMUYECKUE BuGmorexa LIOK
03.03.2025  https://m.edsoo.ru/00ad9474
T.P. J1/p 5 Knaccbl HeopraHuUYecKkux
coeauHeHWnn (conn)
[Ipaxtuueckas pabora Ne 6. Pemenue

47 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX 06.03.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUN)

43 I'enernueckas CBsA3p MEXKIY KilacCaMHU bu6muoreka [IOK
HEOPraHUYECKUX COCIUHEHUN 10.03.2025 = https://m.edsoo.ru/00ad9a50

49 O00011eHNE U CUCTEMATU3ALMS but6mmoreka [JOK




3HAHUHU 13.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTtposbnas padota Ne3 mo teme
50 "OCHOBHBEIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [OK
o P 17.03.2025 | https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbIie MOMBITKH KIacCUPUKATII
51 XUMHUYECKHX dJIeMeHTOB. IToHsTHE O bubmmorexa [OK
’ 20.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[lepronuueckuii 3aKOH U
52 Ilepnonnueckas cucTeMa XUMHYIECKUX bubmmorexa LIOK
proa 03.04.2025 @ https://m.edsoo.ru/00ada52¢c
snemenToB 1. . MenaeneeBa
53 ITepuonasl TIIBI, 110 TIIIBI Bubmiorexa ITOK
PHOJBL TPY » OATPY 07.04.2025  https://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB aTOMHBIX bu6muoreka [IOK
saep. M3oTonsl 10.04.2025 | https://m.edsoo.ru/00ada342
CrtpoeHnue IeKTPOHHBIX 000JI04eK
55 aToMOB 31eMeHTOB Ileproanaeckoii bubmmorexa LOK
pHoa 14.04.2025 = https://m.edsoo.ru/00ada6bbc
cuctemsl J. 1. Menaeneera
XapakTepucTuka XMMHUIECKOTO
56 3JIEMEHTA TI0 €T0 MOJIO0KEHHUIO B bubmuorexa [{OK
ITepuonnueckoii cucreme /1. U. 17.04.2025 = https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUIsl pa3BUTHA HAayKu U npaktuku. J1. W. bu6muoteka [JOK
MenpeneeB — y4€HbIH, MT€1aror u 21.04.2025 @ https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTH ATOMOB bu6muoreka [IOK
XUMHYECKHUX DJIEMCHTOB 24.04.2025  https://m.edsoo.ru/00adaab8
59 HNonnast xumudeckas CBs3b but6mmoreka [JOK




28.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHasi XuMu4decKkas ) bu6muoreka [IOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOIspHAs XUMUYECKas | bubnmoreka [JOK
CBSI3b 12.05.2025  https://m.edsoo.ru/00adaab9
bubnunorexa [IOK
62 Crenexs okHCICHHA ! 15.05.2025 | https://m.edsoo.ru/00adae28
OKHUCITUTEIIBHO-BOCCTAHOBUTEIIHBHBIC
63 peakiuu 1 bubnmoreka [JOK
T.P. J1/p 14 OKucAuTeNbHO- 19.05.2025 | https://m.edsoo.ru/00adb076
BOCCTaHOBUTE/IbHbIE PEeaKLMK
bubnunorexa [IOK
64 OKHCIHTEIH H BOCCTAHOBHTCIIH ! 19.05.2025 | https://m.edsoo.ru/00adb076
KoHnTtposbnas padota Ne4 o Teme
65 «Ctpoenue aroma. XUMHAYECKas 1 bubmmorera LOK
22.05.2025  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBuelil ypok. O6001eHue u | bubnmoreka [JOK
CHUCTEMaTH3alus 3HaHUH 26.05.2025  https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001meHue u ) bu6muoteka [JOK
CUCTEMAaTH3alMs 3HAHU T 26.05.2025  https://m.edsoo.ru/00ad9cb2
68 PesepBHslil ypok. O6o0IeHNEe 1 ) bu6muoreka [IOK
CUCTEMAaTH3alMsI 3HAHU T 29.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KUIIACC XUMUA
Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchbl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 bu6muoreka [IOK
XUMUYECKUX 3jiemMeHToB /1. U. 02.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUU
2 CBOMCTB XMMHUYECKUX AJIEMEHTOB 1 bubmorexa OK
. 05.09.2024 = https://m.edsoo.ru/00adb6bb
MEePBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HOMEHKIIaTypa | bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBSA3U U THUIIBI | bubnuorexa [{OK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
Kontponbras padora Nel mo teme
5 IT 0 i 1 1
«IToBTOpenue u yriayOiaeHne 3HaHUH 16.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca»
6 Krnaccudukanus xumMuueckux 1 bubnmoreka [JOK
peakuuii o pa3aIudHbIM IPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMHUYECKOU
7 eakiuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmorera LOK
pearin. 23.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIUSIX
[ToHsiTHE O XUMUYECKOM
8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 bubmorexa OK
P ' P, . B 26.09.2024  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEaKLNU U




MOJIOKECHUE XUMUYIECKOTO
paBHOBECHS

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE

9 peakuuu bubnmoreka [JOK
T.P. /p 14 OkncanTeNbHO- 30.09.2024  https://m.edsoo.ru/00adcade
BOCCTaHOBUTE/IbHbIE peaKLmm
Teopust 2IEKTPONIUTUIECKOU
10 nuccormanmi. CUIbHBIE U ClIa0bIe bubnunorexa [IOK
AJIEKTPOIUTHI 03.10.2024  https://m.edsoo.ru/00adcd68
T.P. 1/p 17 PacTBOpbI 3/1EKTPO/INTOB
1 HonHble ypaBHEHUS peaklUi bu6muoteka [JOK
T.P. I/p 6 Peakunu noHHOro obmeHa 07.10.2024 | https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnmoreka [JOK
00 3JEKTPOJIUTHYECKOM 10.10.2024  https://m.edsoo.ru/00add5d8
JHACCOIAIIN
XUMUYECKHE CBOMCTBA COJICH B
13 CBETE IPEACTABICHHUI 00 bubmorexa OK
pea . 14.10.2024  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIAIIUN
14 [TonsiTe o ruaponan3e conen bu6muoreka [JOK
T.P. N/p 7. Tuaponuns conemn 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMaTU3AIIHS bubmuorexa [{OK
3HaHUH 21.10.2024 | https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «lfemeHHe 3Kcnpe WMEHTATbHBIX bubmorexa OK
P 24.10.2024  https://m.edsoo.ru/00addbfa
3a71a9»
17 Kontponbras padora No2 mo teme bu6muoreka [IOK
«INEKTPOJIUTUYECKAS] TUCCOLIAALINS. 07.11.2024  https://m.edsoo.ru/00addecO




XHWMHUYECKUE PEAKIIMH B PaCTBOPAX»

O61ast xapakTeprCcTUKa rajJOreHOoB.

18 XUMHUYECKUE CBOMCTBA HA IPUMEPE Bubamorexa [IOK
PHMEP 11.11.2024  https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopod. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOWCTBA, IMOIYyYEHUE Bubmmorexa [IOK
> 0Ly ’ 14.11.2024  https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomydenne ConsTHOM KUCTIOTHI, bubnmoreka [JOK
HU3y4YeHUE €€ CBOMCTB» 18.11.2024  https://m.edsoo.ru/00ade348
T.P. 1/p 8. KauecTBeHHble peakumm
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKUX PEAKLUM, ECIIH OJUH U3 bubmmorera IHOK
pearinty, A 21.11.2024  https://m.edsoo.ru/00ade488
pEareHTOB J1aH B H30BITKE
2 OO01mast xapaKTepUCTUKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynnel 25.11.2024 | https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOAU(DUKAIINH CEPBI.
3 Haxoxnenue cepbl u €€ coenHEHUI bu6muoreka [IOK
B IIpUpoOJie. XUMHUYECKHUE CBOMCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopoj1, CTpOEHHUE, bu6muoreka [IOK
¢u3nueckre 1 XUMHYECKHE CBOMCTBA 02.12.2024  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
)5 (bU3UYEeCKHe U XUMUYECKUE bu6muoreka [IOK
CBOMCTBA, IPUMEHEHUE 05.12.2024  https://m.edsoo.ru/00adea28
T.P. 1/p 8. KauecTBeHHble peakumm
26 XHWMHUYECKUE PEAKIUH, JIEKAIUE B bubnmoreka [JOK
OCHOBE MPOMBIIIUIEHHOTO criocoba 09.12.2024  https://m.edsoo.ru/00adec8a




MOJIyUCHUA CCpHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarollel cpesibl COeAMHEHUAMHU
cepsl

BrIuucienne MaccoBOil JOJIU BBIXO1a

bubnunorexa [IOK

27
IIPOAYKTA pEeaKLUu 12.12.2024  https://m.edsoo.ru/00adec8a
OO6mrast XxapakKTepUCTHKA JIEMEHTOB
73 VA-rpynmnsl. A3oT, bu6muoreka [IOK
pacnpoCcTpaHeHUE B IPUPOJE, 16.12.2024 | https://m.edsoo.ru/00adeea6
¢du3nyecKre U XUMUYECKIE CBOWCTBA
AMMHak, ero pu3ndecKue u
29 XHMHYECKHE CBOMCTBA, ONYyUYCHHUE B bubmorera [IOK
> 1Oy 19.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuueckas padota Ne 3 o Teme
30 «Ilomyyenne aMMuaKka, U3y4eHHe ero bubmorexa LOK
_ y - 13y 23.12.2024 @ https://m.edsoo.ru/00adf180
CBOICTBY
A30THas KucnoTa, €€ GU3nIecKue u
31 XHMHUYECKHUE CBOﬁCTB;I) bubmorexa [TOK
26.12.2024 | https://m.edsoo.ru/00adf306
T.P. 1/p 8. KauecTBeHHble peakumm
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
32 0o0peHui. XUMHYECKOE bubmorexa LOK
YROOD ' . 13.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHCHHUSIMH a30Ta
dochop. Oxeun pochopa (V) u
1 dbochopnas kucnora, puznueckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA, MOTyYeHUE 16.01.2025  https://m.edsoo.ru/00adf68a
T.P. 1/p 8. KauecTBeHHble peakumm
34 Ucnons3oBanne GocdaTos B but6mmoreka [JOK




Ka4eCTBE MUHEPAJIBbHBIX YI0OPEHUIA. 20.01.2025 | https://m.edsoo.ru/00adfc20
3arpsi3HEHUE MPUPOIHOMN CpeIbl
dbocdaramu
VYraepond, pacpocTpaHEeHIE B
35 pu I()) );[ g)mnrt)lecxie U XUMUYECKHE bubmmorera IIOK
P P G 23.01.2025  https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepoaa, ux Gu3ndeckue u
36 XUMHYECKHE CBOMCTBA. bubnuorexa [{OK
DKOJOTUYECKHEe MPOOIEMBI, 27.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriaepona (IV)
37 VronbHas KUCIIOTa U €€ COU bubmorera [IOK
30.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"IlosryyeHue yrieKkucsioro rasa.
38 KauecTBeHHas peakiys Ha KapOOHAT bubmorexa OK
o" peaid P 03.02.2025 ' https://m.edsoo.ru/00ae027¢
HOH
T.P. 1/p 8. KauecTBeHHble peakumm
[TepBoHavanbHBIC TOHATHUS 00
39 OpraHUYECKHX BEIeCTBaX KaK O bubmorera [IOK
P Hl 06.02.2025 ' https://m.edsoo.ru/00ae054¢
COCTMHECHHSX YTJIepoaa
40 Kpemnuii u ero coequHeHUs bubmorexa LOK
P A 10.02.2025  https://m.edsoo.ru/00ac080a
[TpakTuueckast paborta No 5.
A1 Pemenue skcriepuMEHTANBHBIX 3324 bu6muoteka [JOK
mo Teme «BaxkHeiIe HeMeTaIbl U 13.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCTUHCHUS»
4 Konrponsnas padora Ne3 o treme bubnuorexa [IOK
«Baxneiiniyie HeMeTaIbl U UX 17.02.2025  https://m.edsoo.ru/00acOel8




COCOAHCHUA»

OO6mrast xapakTepucTHUKa
XUMHYECKUX DIIEMEHTOB —
METauI0B. MeTajuinaeckast CBsI3b U

but6mmoreka [IOK

43
METaJUINYECKast KpUCTaInyecKas 20.02.2025  https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUI P bubmmorexa [OK
p . pPAA 24.02.2025 | https://m.edsoo.ru/00acl 156
HaIpsDKEHUNA METaJIoB
OO6mmwme crmocoOb! MOTyYeHUS
meTaiuioB. CiuiaBel. BerancieHus mo
45 aBHECHHSIM XUMUYECKUX PeaKIuil bubmmorexa [OK
yp PCAKIUIH, 27.02.2025  https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
npuMecu
46 IToHsTHE O KOPPO3UH METAIIOB bubmmorexa [OK
pp 03.03.2025 | https://m.edsoo.ru/00ac1278
bubnunorexa [IOK
47 [lenourpie MeTas bl 06.03.2025 | https://m.edsoo.ru/00ael14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6muoreka [IOK
KaJIus 10.03.2025 | https://m.edsoo.ru/00ac14b2
49 Illenoyno3eMeNbHBIC METAJIIBI — bubnuorexa [{OK
KalbIIUH 1 MarHui 13.03.2025 @ https://m.edsoo.ru/00acl5e8
50 Baxneimnme coemMHEHNS KaJIbITUI bubmmorexa LIOK
s H 17.03.2025 | https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIS
3HAHUHN 20.03.2025
52 JKECTKOCTh BOIBI U CIIOCOOEI €€ but6mmoreka [JOK




yCTpaHEeHUs 03.04.2025  https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "KEcTKOCTL BOABI 1 METOJEI €6 bubmmorexa [OK
" 07.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubmuorexa [{OK
>4 Admomuit 10.04.2025  https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bu6muoteka [JOK
TUAPOKCUIA 14.04.2025 | https://m.edsoo.ru/00aclc64
but6mmoreka [IOK
36 Keneso 17.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU KEJe3a bubnunorexa [IOK
(IT) u xxene3a (III) 21.04.2025  https://m.edsoo.ru/00ae35¢6
58 O06001IeHre U cHCTeMaTH3alus
3HaHUI 24.04.2025
[TpakTuyeckas padora Ne 7.
59 Pemenue skcnepuMeHTAIBHBIX 3a7a4 bu6muoreka [IOK
1o TeMe «BaxHenire MeTamibl U UX 28.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIIHid, €CJIU OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuorexa [IOK
COAEPKUT pUMecH. Brruncienus 05.05.2025 = https://m.edsoo.ru/00ael750
MAacCCOBOM J0JIA BBIX0OJa TPOAYKTa
peakuu
61 O06001IeHre U cHCTeMaTH3alus
3HAHUU 12.05.2025
6 Kontponbras padora Ne4 o teme

«BakuenIme MeTajuibl U UX

15.05.2025




COCOAHCHUA»

63 BenectBa u maTepuaisl B | bu6muoreka [IOK
MOBCETHEBHOM XKU3HU YEIOBEKA 19.05.2025  https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHUE 1 bubnmoreka [JOK
OKpPY’KaroIle! cpebl 19.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn | bu6muoteka [JOK
IKOJIOTHYECKUX TPOOIEM 22.05.2025 | https://m.edsoo.ru/00ae4270
66 PeseprHbIil ypok. O6001IeHIE U 1 bu6muoreka [IOK
CUCTEMAaTHU3alus 3HAHUI 22.05.2025 |  https://m.edsoo.ru/00ae0d0a
67 PesepBHbliil ypok. O6o0mienue u 1 bubnmoreka [JOK
cUCTEeMAaTH3aInsI 3HaHUN 26.05.2025  https://m.edsoo.ru/00adb33¢c
68 PesepBHrlit ypok. O6o0mIeHNE U | bu6muoreka [IOK
cucTeMaTu3auus 3HaHU 26.05.2025 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumusi: 8-if kitacc: 0a30BbIN YPOBEHb: YUCOHHK; 5-€ U3IaHNE, TepepaboTaHHOE,
8 kimacc/ I'abpuensan O.C., OctpoymoB N.I'., CnaakoB C.A. AKiimoHepHoe
obmectBo «M3natenbetBo «IIpocBenienne»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.
AxmmmonepHoe o6rmiectBo «M3mgarenserBo «lIpocBemenue»

BeenureBapuaHT

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Bsenutenannrie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Bsenutenannrie






