MHWHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOM ®EJEPAIIIU
MunucTepcTBO 0011er0 M MPodeCCHOHATILHOT0 00pa3oBanusi PocToBckoi ob1acTu
OTtaena oopazoBanust agMunucTpanuu llosoxoBckoro paiiona

MBOY "Anaponosckas COILI"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MertoanyuecKkum cOBETOM [legaroruyeckum coBETOM . HupeKTop MBOY
Azt 242 B I1. Munaepa 772/~ NH. KaprioBa «Aﬂﬂpogoncr(aﬂ COIII»
PykoBoaurens MC 3amecTuTenb AupexkTopa no YBP r 72 7% TRA Komenesa
ITpotoxon Ne 1 [IpoToxon Ne 1 ,Hpm(as Ne f‘l«c
ot 30.08.2024 r o1 30.08.2024 r ot 02.09:2024
PABOYASA ITPOI'PAMMA

(ID 5168262)
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JUTst oOyyaromuxcs 8 — 9 kiace

X. AuaponoBckuii 2024-2025



INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuUM Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl COCTaBIIEHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MPOTpaMMbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbix B PI'OC 000, a
TakkKe Ha OCHOBe (¢efepalbHON pabouell MporpaMMbl BOCHHUTAHHMS U C Y4ETOM KOHUEMUIMU MpPEnojaBaHusi y4eOHOIro
npeaMera « XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma mo xuMuM Ja€T MPEACTaBICHHE O IEAX, OOIed cTpaTeruu OOydYeHHs, BOCIHUTAHHUS WM Pa3BUTHUS
o0y4Jaronuxcs CpeJicCTBaMH yu4eOHOTO MPEeIMETa, YCTaHABIUBACT 00s3aTEIbHOE MPEMETHOE COIepKAHUE, TTPETyCMaTPUBAET
pacnpenesieHue €ro Io KiaccaM M CTPYKTYpUpOBaHUE II0 pasfejlaM M TeMaM MPOrpaMMbl MO XWUMHH, OIPEAEIISIET
KOJIMYECTBEHHBIE U KAUECTBEHHBIEC XAPAKTEPUCTUKHU COACPHKAHUS, PEKOMEHIYEMYIO MOCJIEA0BATEIIbHOCTh U3YUYEHHSI XUMUU C
y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM YY€OHOrOo Tpoliecca, BO3PACTHBIX OCOOCHHOCTEU
0o0yyJaromuxcsi, OnpeaeiasieT BO3MOXKHOCTH MpeaMeTa IJisd peanu3aluu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHOI MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takke TPeOOBaHUN K pe3ysibTaTaM OOydeHUs
XUMUU Ha YPOBHE 1IeJIeH M3y4YeHUs MPeAMETa 1 OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIBHOM JACSITEIBHOCTH 00YJaIoNIerocs 1mo
OCBOECHUIO YUE€OHOTO COZIep KaHusI.

3HaHUWE XUMHH CIY>KUT OCHOBOM st (OPMUpPOBAHMS MHUPOBO33PEHHUS OOy4YarolIerocsi, €ro MpeACTaBICHUN O
MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XMUMHUEH MPEACTABICHHUS O B3aUMOINPEBPAIECHUIX
SHEPTUU U 00 IBOJIONMHU BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMUHMBOTO PA3BUTHS YE€IIOBEYECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CITOCOOCTBYET peau3allid BO3MOXHOCTEH MJii caMOpa3BUTHS W (HOPMUPOBAHUS KYJbTYPhl JUYHOCTH, €€ OO0IIeh u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCUT BKJIal B (OpMUpPOBaHHE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEW OOY4alomuXCsi, HaBBIKOB UX
CaMOCTOSITEJIbHOM Y4YEOHOM JIEeITeIbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN NEATEILHOCTH;



3HAKOMUT CO CHEeNU(UKON HaydHOTO MBIIUICHHUS, 3aKIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsAa HA €IMHCTBO MPUPOABI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAaloM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;

CrIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIC, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yUAIOIINXCA.

JlaHHble HampapiieHUsI B 00YYEHUU XMMHUHM O00ECIEUMBAIOTCS CIEMPUKON collepKaHusl Y4eOHOro mpeaMeTa, KOTOPHI
SBJISIETCS IEIarOTUYECKH aJIalITHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKHW XMMUU Ha OMPEETIEHHOM dTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00Ier0 0Opa3oBaHHsS OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCA CHUCTEMBI
MEPBOHAYAJBHBIX TOHATUMA XUMHH, OCHOB HEOPTaHMYECKOM XHMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OPTraHUYECKON XUMHUH.

CtpykTypa cojepxkaHUsi MPOrpaMMbl MO XUMHH c(POpMUpOBaHa Ha OCHOBE CHCTEMHOIrO MOAXO0/Aa K €€ H3YYEHHIO.
ConepxkaHue CKIIAIBIBACTCS U3 CUCTEMbBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHUN O XUMUYECKOU
peakiuu. O0Ge 3T CUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOTO Pa3BUTHSA 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IpEeACTABICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUM BEIIIECTB B paCTBOPAX.

TeopeTudeckue 3HAHUSI PaCCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU TOJYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSACHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHUSI U TTOTYUYECHUS N3YYaEMbIX BEIIECTB.

OcBoenne mporpaMMmbl IO XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O XUMHUYECKOW COCTaBIISIOIICH
HAyYHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOAaM
MO3HaHUs B Hayke. M3ydeHHe XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «duszuka. 7 Kiaccy.

[Ipu m3yd4eHNN XUMHUHM MPOUCXOAUT (OPMHUPOBAHME 3HAHWI OCHOB XMMHUYECKOW HAyKH KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NMPAKTUYECKON NEATEIBHOCTH YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJbTYphI. 3ajada



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMUUECKUX 3HAHUN — BOXKHEUIIUX (DAKTOB, MOHSATUMN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUU K
HAy4YHBIM METOJAaM TO3HAHUS TIPH W3YyYCHWHM BEIIECTB M XUMUYECKUX pEakiuid, B (HOPMUPOBAHMH W PaA3BUTHH
MO3HABATENBbHBIX YMEHUM W HMX NPUMEHEHHH B Y4eOHO-MO3HABATEIbHOM W Y4EOHO-MCCIIEAOBATENbCKOW AESTENbHOCTH,
OCBOCHMH TMPaBUJI O€30MaCHOTO OOpAIlIEHUs C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipu n3y4eHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHus BaXKHOE 3HaUEHUE TPUOOPENH TaKHUE 11, KaK:

— (QopMUpOBaHUE HHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoO0Opa3oBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

— HaAIpPaBJICHHOCTb OOYYEHHUsI HAa CHCTEMaTUYECKOe MPHUOOIIEHHE O0YHAONIMXCS K CAMOCTOSTENIbHON MO3HABATEILHOMN
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUS U CaMOIIO3HAHMUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3UYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue o0mer PyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATH SBJICHHSI OKPYKAIOIIET0 MUPA, UCTHOJb3Yysl 3HAHUS U OIbIT, MOJYYCHHBIC MPU U3YYCHUH XUMHH, TPUMEHSATh MX
IIPH pelieHUur POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopMHupoBaHHE Y 00YyYarOUIUXCS TYMAaHUCTUYECKUX OTHOIICHWUN, MOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTUYECKU 1ETIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYJIOBOHM JESITEIBHOCTH B IIEJIAX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAOIIEH IPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOCHHSI
00II1e4YeIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MPpOdUIIsS M HAIPaBICHHOCTH JaTbHEUIIEro 00y4eHus.

OO61iee YnCiIo YacoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTasisier 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/bHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YeJIOBEKAa. XUMUS B cUCTEME HayK. Tena u BemectBa. OU3MYECKHE CBONCTBA
BEIIECTB. ArperatHoe cocTosiHue BemlecTB. [loHsTHE 0 MeTo/Iax MOo3HaHUS B XUMUU. YKCThIe BemecTBa U cMecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3IEMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle U CIOXKHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILECTB.
OtHocuTenbHass aroMHas macca. OTHOCHUTENbHAsT MOJEKYJApHas macca. MaccoBas J0Js XMMHYECKOTO JJEMEHTa B
COCIMHECHUM.

KomnuectBo BemectBa. Monbs. MossspHass macca. B3anmMOCBsI3b KOJIMUECTBA, MAcChl M YHUCIIA CTPYKTYPHBIX €IAHUIL
BelecTBa. Pacuérel mo hopmynamM XUMHUYECKUX COSTUHEHUH.

OU3NYECKUE U XUMHUYECKUE SABJICHUS. XUMHUYECKas pPeakuus U €€ NMPU3HAKU. 3aKOH COXPAaHECHHUS MACChl BELIECTB.
Xumnueckue ypaBHenus. Kiaccudukanusi XuMUYecKUX peakuuid (COeIMHEeHUs, pa3IoKEeHUs], 3aMelIeHus, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH TMOCY/0#, mpaBmiiaMu paboThl B JabopaTopuu U mpuéMamu oOpalieHus ¢ JabopaToOpHbIM
o0opy/oBaHHEM, H3y4YCHHE W ONHCaHWe (PU3HYECKUX CBOMCTB OO0pa3lloB HEOPTraHWMYECKHUX BEIIECTB, HAOIIOICHUE
(dbuznyeckux (TIaBieHUE BOCKA, TassHUE JIbJIa, pACTUPAHKUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIUs BObI) U XUMUUYECKUX
(ropeHue cBeuH, MPOKaJIuBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBICHUM, HAOJIIOICHUE U OTUCAHUE
MPU3HAKOB MPOTEKAHUA XUMUYECKUX PEaKIuil (pa3joKeHHue caxapa, B3aMMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau (ll) mpu HarpeBanum, B3auMozeilcTBHE Kene3a ¢ pacTtBopoMm coiu meau (ll), uzydenume
CrocoOOB pa3fiefieHHuss CMEeCe: ¢ TMOMOIIbI0 MarHurta, (UILTPOBAHUE, BBIMAPUBAHMUE, AUCTUIUIIUSA, XpomaTorpadus,
MPOBEJICHUE OYUCTKHU TOBAPEHHOM COJIM, HAOJIOJICHUE M ONHUCAHUE PE3YJIbTaTOB MPOBEIACHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHUE MOJIeNIeld MOJIEKYJI (IIIapOCTEePKHEBBIX ).



BakHeuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT W mpoctoe BemiecTBo. HaxoxaeHuwe Kuciopoja B
npupone, (Gu3NYeCKHe W XHUMHYECKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [lpumenenue kuciopona. CrnocoObi
MOJIYYEHHsI KHCIIOpOJa B J1a00OpaTopuu M MpoMmbinuieHHOCTH. KpyroBopoT kuciopoja B npupozae. O30H — atoTponHas
MOAU(pUKALIUS KUCIOPOIA.

TemnoBoit 3¢p¢deKkT XUMHUECKON peakUuu, TEPMOXUMHUYECKUE YPaBHEHMs, H9K30- M HSHAOTEPMHUECKHUE PEAKIIHH.
TomnuBo: yronb 1 MeTaH. 3arps3HeHue BO3AyXa, YCUIIEHUE TapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIOS.

Boaopoa — anemeHT u npoctoe BemecTBo. Haxoxaenue Bojopoia B npupoje, GU3HuecKue U XMMUYECKHE CBOMCTBA,
IpUMEHEHHe, cnocoObl nonyyeHus. Kucnotsl u conu.

MoutsipHblit 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopel. HachlnieHHbIE M HEHACBHIIEHHBIE PACTBOPHI.
PacTtBopumocThs BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHus. Poib
PacTBOPOB B IPUPOJIE U B )KU3HU YesIoBeKa. KpyroBopoT BoAbl B pupoie. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJL.

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunpl. Knaccudukanus okcuaoB: cojieoOpa3yromire (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HecoseoOpasytomue. Homenknarypa okcuioB. Gusnveckue U XMMHUYECKUE CBOMCTBA OKCHUJIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanusa. Knaccudukaruss ocHOBaHWW: WIENOYM W HEPACTBOPUMBIE OCHOBaHHMS. HomeHkiaTypa OCHOBaHHIA.
du3nyecKkrne U XMMUYECKHUE CBOMCTBA OCHOBaHuUM. [loiryyeHre ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. Pusznyeckne W XUMUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucinor.

Comu. HomeHknatypa coneil. @Pu3ndecKkne U XMMHYECKHE CBOMCTBA cosel. [lonyuenne comnen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJIETICHUE COJAEPkKaHUsI KUCIOPOJa B BO3AyXE, MOJy4yeHHUEe, COOMpaHne, pacClio3HaBaHUE U M3yUYEHUE
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHUSI BO3HMKHOBEHMS M MPEKpPAILCHUS



ropeHus (moskapa), O03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OITMCAHUE UX CBOMCTB, MOJyYeHUEe, COOUpaHue, pacrlo3HaBaHuE U
M3y4EHUE CBOMCTB BOJOpoAa (ropeHHe), B3auMojeicTBue Boaopona ¢ okcuaoM menu (l1) (BO3MOXKHO HCIOIB30BaHHE
BUJICOMATEPHAIIOB), HAOMIO/IeHHE OOpPa3IOB BEIIECTB KOJIUYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEILIECTB C PAa3JIMYHOW PACTBOPUMOCTHIO, MPUTOTOBIECHHUE PACTBOPOB C OMPEAEIEHHOW MACCOBOU JI0JEN pAaCTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJbI C METaulaMH (HATpUEM W KaybleM) (BO3MOKHO HMCIOJb30BaHUE BUIEOMATEPHUATIOB),
MCCJIEIOBaHUE 00pAa3I[0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOIEHNE U3MEHEHHS OKPACKH MHJIUKATOPOB B
pacTBopax KHUCIOT U IIesnoued, uzydeHue B3aumozeicTBus okcuaa meau (ll) ¢ pacTBOpoMm cepHON KHUCIOTBI, KUCIOT C
MEeTaJlJIaMH, PEaKuii HEeUTpanu3aluu, MOJTyYeHUEe HEPACTBOPUMBIX OCHOBAaHHI, BBHITECHEHUE OJHOTO MeTajula APYruM U3
pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelme Ki1acchl HEOPraHMYECKUX COEIUHEHUID.

Ilepuoanuyecknii 3axkon u Ilepuoanveckass cucrema xumuuyeckux ieMeHToB . M. MengeneeBa. CtpoeHue
aTOMOB. XMMHUYeCKaf CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbie TOMBITKK KJIaCCU(PUKALIMU XUMHUUECKUX 3JE€MEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IIEJI0OYHO3EMETbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIC OKCHUIbI U
TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucrtema xumuueckux siemMeHToB . 1. Menneneea. KopoTtkonepronnas u
muHHOTIeproaHas (Gopmbl Ilepuonuueckoit cucrembl xumudeckux seMeHToB JI. M. MenaeneeBa. [lepuoasl u rpymnmsi.
Du3NYECKU CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI DJIEMEHTA.

Crtpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTPOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBBIX
20 xumuueckux 3rmeMeHToB [lepuonnueckoil cucremsl [. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA IO €0
nonoxenuto B [lepnonnueckon cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsI pajinyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAUTMYECKUX U HEMETAUNIMUYECKUX CBOMCTB
10 TPYIIIaM U TIEPUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumonnueckoil cUCTeMbl XMUMHUYECKHX 3JIEMEHTOB ISl Pa3BUTUSI HAYKU U
npaktuku. [{. 1. MenaeneeB — yu€Hblil U TPaKIaHUH.

Xumudeckass cBs3b. KoBajneHTHast (TOJIIpHAsT M HEMOJISIpHAS) CBS3h. DJEKTPOOTPHUIATEILHOCTh XUMUUYECKHUX
aneMeHTOB. IoHHas CBs3b.



Crenenp oxucieHHsd. OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIE peakuuu. lIpomecchl OKHUCIEHHS M BOCCTAHOBJICHMS.
OxHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOACHCTBHE TMAPOKCUAA LIMHKA C PACTBOPAMU KHUCIIOT U
IIeJI0Ye, MPOBEJCHUE OIbITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUI (TOpeHue,
peaKkiuy pas3oKeHUs, COSTUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanm3zanust MeXIpEeIMETHBIX CBS3€M NMPU M3YYECHHM XMMHMHM B 8 KJIACCE OCYIIECTBISIETCS Y€pe3 MCIOJIb30BAHHME KaK
OOLIMX €CTECTBEHHO-HAYYHbIX MOHATHM, TaKk M TOHSATHH, SBISIOIUXCS CUCTEMHBIMU JJIsi OTHENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1mure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKkT, TUNOTE3a, TEOpHUA, 3aKOH, aHAJIN3, CUHTE3, KiIacCU(pUKAaLMS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

@®u3uka: Marepus, aTroM, D3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWI, HW30TOIBI, PaJUOAKTHBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUI 3aps]l, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUECKUE BEIMUYUHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COMHIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaANbl, TOPHBIE MOPOAbI, IMOJE3HBIE HMCKOMAEMblE, TOIUIMBO, BOIHBIC
pecypchl.

9 KUIIACC

BemecTBo M XuMuYecKas peakiuus

[lepnonnueckuit 3akoH. Ilepnommueckas cucrema xumuueckux sieMmeHToB [[. M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOKMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAJIBLMSA U UX COCITUHEHUIN
B COOTBETCTBUU C ITOJIOKEHUEM IEMEHTOB B [leproanueckoit cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUYECKOUW CBA3U. TUIBI KPUCTAIUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOKWCTB BELIECTBA OT
TUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.



Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKHUX BeIIeCTB. XHUMHUYECKHME CBOWCTBA BEUIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKHUX COCAUHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIECTB.

Krnaccudukanus XUMHUECKUX PEAKIHMA MO pa3MYHBIM MpHU3HaKaM (MO YHCIy M COCTaBy YYacTBYIOUIMX B pEaKLUU
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKHUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYaCTHIO KaTaanu3aTropa). IK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTu xumuueckon peaknuu. I[loHsThe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX PEaKIMSIX.
IloHATHE O TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [londarue o karanuse. [IoraTHe 0 XUMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHYECKOM PEAKIIMH U TIOJIOKEHNE XUMHYECKOTO PABHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIINU.
CocTraBieHre ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI ¢ UCIIOJIB30BAaHUEM METOA 3JIEKTPOHHOrO OanaHca.

Teopust BAEKTPONUTHYECKOW NHCCOLMALMU. OJNEKTPOJMUTBI M HEINEKTpOnuThl. KaThoHbl, aHMOHBL. MexaHu3M
JUCCOLIMAIIMM BEIIECTB C pa3IMYHbIMU BUJAMU XUMHUYecKOW cCBsi3H. CreneHp auccounanuu. CunpHble U clia0ble
AIEKTPOJIUTHI.

Peakuuu moHHOrO OOMEHa. YCIOBHSI NMPOTEKaHUs peaklUid HMOHHOTO OOMEHa, MOJHbIE U COKpaUIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN U COJIEH B CBETE MPEICTABICHUM 00 JIEKTPOJUTUYECKON TUCCOIUAIINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONM3E COoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpadura
U anaMmasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKONW peakuuud OT
BO3JCHCTBUS PAa3IUYHBIX (DAKTOPOB, HCCIEIOBAHHE SJIECKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECCa IUCCOLMALUU
KHUCIIOT, LIeJoYeldl U coJjied (BO3MOXKHO MCIOJIb30BaHUE BHJIEO MaTEpHUalioB), MPOBEACHHE OMBITOB, WLIIOCTPUPYIOLIUX
MPU3HAKU TPOTEKAHUS peakuuid MOHHOTO oOMeHa (0Opa3oBaHUE OcaliKa, BbIAEJIEHUE raza, 0Opa3oBaHHE BOJbl), OIbBITOB,
WJUTFOCTPUPYIOIIUX TMPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOPEHHE, PEAKIMU Pa3JI0KEHUs, COCAUHEHU),
pacIlio3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUMH HAa MOHBI, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a1ad4.

Hemerausbl 1 X cOeIMHEHHUS



OO6mas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHMSI ATOMOB, XapaKTepHbIE CTENeHU OoKuciaeHus. CTpoeHue u
(U3UYECKHEe CBOWCTBA MPOCTHIX BEMIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
METaJUlaMH, HEeMeTallaMH, Iiesnodamu). XiopoBoaopold. CoiiiHas KHUCIIOTa, XUMUYECKHE CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JlelicTBre XJopa M XJOpPOBOJAOPOJia HAa OpPraHU3M 4YeloBeKka. BakHelinme XJOopuIpl U UX HaXOXKICHHE B
pupoe.

Oobmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHUSI.
Crpoenune u QuU3NYECKHE CBOWCTBA MPOCTBIX BEUIECTB — KUCIOPOJAA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKALMU KHUCIOPOJa U
cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOOPOA, CTPOCHHE, (PU3NYECKHE M XMMHYECKUE CBOMCTBA. OKCUABI CEpbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, GU3NYECKUE U XUMHUYECKUE CBOMCTBa (0OIIME Kak MpEeICTaBUTENs
KJ1acca KUCJIOT U crienupuyeckue). XMMUYECKUE peaKklinu, JIEXkKaIIUe B OCHOBE MIPOMBIIIJIEHHOTO ClI0c00a MOJIy4eHUs CEpHOM
KUCIOTHL. [Ipumenenue cepHoil kucnoTsl. CoM CEpHOM KHUCIIOTHI, KAUECTBEHHAs] peakius Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COECAUHEHUN B MNpHUpoje. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE
JOK]T1, 3arpsI3HEHNE BO3/1yXa U BOJOEMOB), CITOCOOBI €10 MPEIOTBPAILICHHUS.

OOmas xapakrtepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHue B mnpupoje, pusnueckue u XuMudyeckue cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U puMeHeHne. Conu aMMOHUS, X PU3HUECKHE U XUMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasl peakiusi Ha MOHbI aMMOHHMS. A30THas KUCIOTa, €€ MoiydyeHue, (PU3NYEeCKue U XMMHUYECKUE
cBOMCTBa (00IIME KaK MPEICTABUTENS Kiacca KUCIOT u cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MUHEPAIbHBIX YAOOpeHHH. XMMHUUYECKOE 3arpsi3HEHUE OKpYXaroulell cpelbl COeIMHEHUSIMU a30Ta (KUCIIOTHbBIE
JIOKTM, 3arps3HEHUE BO3AyXa, MOYBBI W BOMOEMOB). Docdop, ammorponHbie Moaudukamuu (ochopa, dbusmdeckue u
xumuyeckue cporictBa. Oxcun dochopa (V) u dochopnas kucinora, pu3nMuecKue U XMMUYECKHE CBOWCTBA, MOJy4YEHUE.
Hcnonb3oBanue pochaTtoB B kKauecTBE MUHEPATIBHBIX YAOOPEHUH.

O6mras xapakrepuctuka d1emMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHS.
Yrnepon, annoTpornHeie Moau(UKALUY, PaCIPOCTpaHEHUE B MpUpPOe, GU3NYECKUE U XUMHUYECKHE CBOMCTBa. AcopOuus.
Kpyrosopot yriepona B npupoge. Oxcunbl yriepoaa, ux (U3MUECKHE M XUMHUYECKHE CBOWMCTBA, NIEWCTBHE HA KUBbHIE
OpraHu3Mbl, MOJYYEHUE U MNPUMEHEHHE. DKOJOTHYeCKHe MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa



rJ1I00aJIbHOTO MOTEIUICHUs KJIMMAaTa, MapHUKOBBIN 3PdekT. YronpHas KucioTa U €€ coii, ux (GU3NUYecKue U XMMUYECKUE
CBONCTBa, TIOJIydeHHE U mpuMeHeHue. KadecTBeHHast peakiusi Ha kapOoHAT-MOHBL. Vcronp3oBaHne KapOOHATOB B OBITY,
MEUITNHE, TIPOMBIIIIEHHOCTH B CEILCKOM XO035HCTBE.

[lepBoHavasibHbIE TIOHATUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoja (MeTaH, 3TaH, 3TUJIEH,
aleTUJICH, TAHOJ, TIUIEPHUH, YKCYCHas kucnoTa). [IpupoiHble HCTOUHUKHU YTIEBOAOPOOB (YTojb, IPUPOAHBINA ra3, HeQTh),
MPOJIYKThI UX TIepepadOTKU (OE€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [ToHsATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
XKupax, Oenmkax, yrieBojax — M WX POJU B JKM3HHM YeloBeKa. MarepuaabHOE SAMHCTBO OPTaHWYECKUX W HEOPTAaHUICCKUX
COCIMHECHUM.

Kpemnuii, ero ¢usznuecknue U XMMHUYECKUE CBOMCTBA, MOydeHUEe U mpuMmeHeHue. CoelMHEeHUs] KPEMHUS B TIPUPOJIE.
O6mme npencraBineHuss 06 okcuae kpemuus (IV) um kpemuHueBoit kuciore. CWIMKAThl, UX HCIOJb30BaHUWE B OBITY, B
MIPOMBINUICHHOCTH. BakHEHIe cTpouTENbHbIE MaTepUalIbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobiembl
0€30MacHOT0 MCIIOIL30BAHMS CTPOUTEIIBHBIX MAaTEPHUAJIOB B TTIOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3IOB HEOPTAaHMUYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEJICHUE KAaU€CTBEHHBIX PEaKIMil Ha
XJIOPUI-UOHBI U HAOJIOJICHHE TMPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpaxkaromue (U3NYECKMe M XUMHUYECKHE CBOWMCTBA
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUAIOB), O3HAKOMJIEHHWE C O0pa3uaMu XJIOPHJIOB
(rajloreHuI0B), O3HAKOMJIEHHE C 0Opa3laMu cepbl U €€ COeIUHEHUSIMU (BO3MOKHO HCIOJIB30BAHUE BHUIEOMATEpPUAIIOB),
Ha0Ir0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUYEeHNE XUMUYECKUX
CBOMCTB pa30aBJIICHHON CEPHOI KHCIIOTHI, MPOBEJECHNE KAUECTBEHHOM PEeaKIuu Ha CyIb(}aT-uOH M HAOIIOICHHE TTpU3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOWMCTBaAMH a30Ta, pocdopa M uX coenrHEHH (BO3MOXKHO HCIOJIB30BAHHE
BHJICOMaTepHaIoB), oOpa3iaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOTydeHue, cCoOOMpaHue, pacro3HaBaHUE U U3Y4YCHUE
CBOMCTB aMMHaKka, MPOBEACHUE KAYCCTBCHHBIX PEaKIUA HAa WOH aMMOHHS W ¢ocdaT-uoH W H3yYeHUE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeApl0 (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPHAIIOB), HM3yUYCHHE MOJENEH KPUCTAUIMUECKUX PENIETOK anMmasa, rpaduta, (ysuiepeHa, O3HAKOMIICHUE C
MIPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIVIEM W YCTPOMCTBOM MPOTHUBOTA3a, IOJIy4YCHUE,
coOupaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB YIVIEKHCIIOIO Tasa, MpOBEJEeHHE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U



CUJIMKAT-UOHBl M W3YYCHHUE IMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C MPOAYKIHUEH CHUIMKATHOW MHPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaKHENIIne HEMETAIUIbI U KX COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO6mas xapakTepUCTHKAa XUMUUECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH MX MOJIOKeHUs B [leprnoanueckoit cucreme
xumudeckux snaemeHToB . M. MenaeneeBa u crpoeHust atromoB. CTpoeHHe MeTauioB. MeTannuyeckas CBS3b H
METAIIMYECKAsT KPUCTAIUINYECKAS PEIIETKA. DIEKTPOXUMHUYECKUN PSAJl HANIPSDHKEHUN MeTauioB. PU3NYECKHE U XUMHUUYECKUE
cBoiicTBa MeTayuioB. O0muMe crnocoObl NoaydyeHuss MeTayioB. [IoHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHHM, OPOH3a) U UX NPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTaiuibl: moJioKeHUE B Ileproanueckon cucreme xumuyeckux 3neMeHToB Jl. 1. MenaeneeBa, ctpoeHue
WX aTOMOB, HaxoxjeHue B mpupojae. dusmyeckne U XMMHUYECKUE CBOWCTBA (Ha mpumepe HaTpus M Kanus). OKCuabl H
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeT0UYHbIX METAIIIOB U UX COCTUHEHUM.

[[lenouyHO3eMeENBHBIE METAIJIBI MATHUN U KAJIBLWN: MOJ0KEHNE B [leproindeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B mpupoac. PU3NYECKUe U XUMUYECKUE CBOWCTBA MArHusl U KajblLHs.
Bakneiimme coequHeHns Kaablusl (OKCHI, THIPOKCHI, COJTH). JKECTKOCTD BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AnroMuHuN: nonoxxkeHue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHHe aToma,
HaxoXjJeHue B npupoje. Gu3ndyeckrue U XMMUUYECKUE CBOMCTBA alltOMUHUSI. AM(POTEpHBIE CBONCTBA OKCHJA U TUJIPOKCHU]IA
AJTFOMUHUSL.

Kenezo: momoxenue B llepuommueckor cucreme xumuueckux sneMeHToB J[. M. MenpeneeBa, crpoeHue aroma,
HaxoXJeHue B nmpupoje. Guznueckrue 1 XMMUYECKHe CBOMCTBA xene3a. OKcubl, THIPOKCUILI U conn xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuyeckuii IKCHepuMeHm

03HaKOMJIEHHE C o0pasllaMu METaJUIOB M CIUIAaBOB, MX (DU3WUYECKUMHU CBOWMCTBAMHU, M3YYEHUE PE3YJIbTATOB KOPPO3UU
METaJuIOB (BO3MOYKHO HCIOJIb30BAaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJbIlUs M HATPHUS C
BOJIOM (BO3MOXHO HMCIOJIb30BAHUE BHIEOMATEPHUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJBI, MpOliecca TOPEHUS Kelle3a B
KUcjopoAe (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHATIOB), MPU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX PEAKIMA HA HOHBIL:
MarHusi, Kajblius, anroMuHus, nuHka, >keneza (1) u xemeza (Ill), memu (ll), HaGmromEeHHME W oOMHMCaHWE MPOIECCOB



OKpAalIMBaHUs IUIAMEHM MOHAMU HATpHUs, KaJlusi U KalblMs (BO3MOXHO MCIIOJNb30BAHUE BUAEOMATEPUAJIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHAA AaIOMUHHUS W THIPOKCHIA IMHKA, PEIICHHE SKCIEPUMEHTATIbHBIX 3a/Jad IO TeMe
«BakHenmme MeTauibl U UX COCTUHEHUSD.

XuMHA 4 OKpPYKaKIas cpeaa

BemectBa 1 Marepuansl B ITOBCEJHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe HCIIONb30BAaHUE BEIIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBas momolps Npyu XUMHUYECKUX 0XKOTaxX U OTPaBJICHUSX.

XVWMHUYECKOE 3arps3HEHUE OKpYyXkarolleld cpeabl (mpenenpHas JOMycTUMas KOHUEHTpauus Beuiects, aainee — [1JIK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnEpuMeHm:

u3ydeHne o0pa3oB MaTepHalIOB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmnnie céasu

Peanm3zanust MeXIpeIMETHBIX CBS3€M NPU M3YYECHHM XMMHMHM B 9 KIilacce OCYIIECTBISIETCS Y€pe3 MCIOJIb30BAHHUE KaK
OoOLIMX €CTECTBEHHO-HAYYHbIX TOHATHM, TaK M TMOHATUN, SBISIOMIMUXCA CUCTEMHBIMU JJisi OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01iue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIU3, CUHTE3, KiacCupUKalus,
MEePUOJIMYHOCTh, HAOJIOJEHUE, 3KCIEPUMEHT, MOJECIUPOBAHHE, H3MEPEHHE, MOJENb, SIBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOTHSI, MATEPUAIIBI.

®uznuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TONBI, PaJUOAKTUBHOCTb, MOJIEKYyJa,
AIIEKTPUYECKUI 3aps], MPOBOAHUKH, MOJIYPOBOJHUKU, JUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAILIMUECKAsE peIETKA, CIUIaBbl, (PU3NUECKUE BEIUYUHBI, €UHHIIBI
M3MEPEHHUsI, KOCMHUECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: ¢otocunTe3, aAbixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEPAIbHbIE YIOOPEHMS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOAbI, IOJIE3HbIE HCKOMAEMbIE, TOIUIMBO, BOHbBIC

pPECypCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOIO OOIIEro oOpa3oBaHHUS JOCTUTAIOTCS B XOAC¢ OOydYeHHs
XMMHH B €IUHCTBE Y4YCOHOH M BOCIHUTATECILHOM JEATEIBHOCTH B COOTBETCTBHHM C TPAJUIIMOHHBIMH POCCHUCKHMHU
COLIMOKYJIETYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHIATHIMU B OOIICCTBE MIPABHIIAMH M HOPMaMH ITOBEIACHHS
1 CIIOCOOCTBYIOT IIPOIIECCAaM CaAMOITO3HAHHMS, CAMOPA3BUTHS M COIMATU3AINHA 00YyJarOUXC .

JIMIHOCTHBIC PpE3yJbTAaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA CHCTEMOH ITO3HTHBHBIX
IIECHHOCTHBIX OPUCHTAIIMIA U PACITUPEHUE OIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTCUCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACICIHIO, MOHUMAaHUS
3HAYCHHUS XMMHYECKOM HAyKW B KU3HH COBPEMCHHOrO OOIIECTBA, CIIOCOOHOCTH BJAJETh JOCTOBEPHOM HHGOpMAIUCH O
MEPEIOBBIX JOCTIKCHUSX M OTKPBITUSIX MHPOBON M OTEYCCTBCHHOM XMMHUU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

IPEJICTABIICHHUS O COLMAJIbHBIX HOPMax W IMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJIJICKTHBE, KOMMYHHKATHBHOU
KOMITIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOM, Y4eOHOMCCIICIOBATCIILCKON, TBOPYECKOM W JAPYruX BHUAAX JCSITCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JCSITCIIBHOCTH MPHU BBITIOJIHCHUH YUCOHBIX, IT03HABATEIbHBIX 3a71a4, BHIITOJTHCHUH
XUMHUYECKHUX OSKCICPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIU B
MPOIIECCEe ITOM yueOHOU JeaTeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE M MOCTYIIKA CBOMX TOBAPHILIEH C MO3UIUH
HPABCTBCHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECCKHUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW PEaKI[MK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M COCTABIIAIOIIME OCHOBY JUIS IMOHUMAaHHs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, IMPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOABI, B3aUMOCBA3X YEIOBEKa C IPUPOIHON Cpeao, O poJId XUMHUH B TO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HApaBICHHBIC HA IMOJyY€HHWE HOBBIX 3HAHWUW MO XWMHUHU, HEOOXOAUMBIE Ui OOBSICHEHUS
HaOJI0JaEMBbIX IPOLIECCOB U SIBICHUMN, MO3HABATEIbHOM, MH()OPMALMOHHOW M YMTATEIbCKOM KYyJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CAaMOCTOSITEJIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoH, JOCTYINHBIMH TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

HMHTEpeC K 00YUYEHUIO U NMO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOCKTHOU U
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJIECHHOCTH U YPOBHS 00y4Y€HUs B JaJbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3710POBbIO, YCTAHOBKHU Ha 3[J0POBBIN 00pa3 *U3HHU,
OCO3HaHWE TIOCIEJICTBUA H HENPUATHE BPEIHBIX TMPUBbIUEK (YMOTPEOJICHUs alKOToJsl, HApPKOTHKOB, KYpEHHs),
HEO0OXOJAMMOCTH COOJIIOICHHS MPAaBHJI 0€30MAaCHOCTH MpPU OOpAlIEHWH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peaabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3yueHHUIO0 Hpodeccuil M Tpyda pa3iMuHOrO pojia, YBaXEHHE K TPyAy M pe3ysibTaTaM
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHWsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHANBUAYAIBHON TPAaCKTOPHH TPOAOJDKEHUS 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHod NpodeccuoHaNbHON AESITENbHOCTH M Pa3BUTHUS HEOOXOAUMBIX
YMEHHM, TOTOBHOCTb aJallTHPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) IKOJIOrHYECKOr0 BOCTIMTAHUSA:

AKOJIOTHUYECKH I11eeco00pa3Hoe OTHOILICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3MdecKoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIOICHHSI MpaBril 0€30MacCHOTO MOBEJACHUS MPU padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOJydaeMble TIPU U3YYCHUN XUMUH, JIJIsl pEeIIeHHs 3aa4, CBA3aHHBIX C OKPY KaIOIIEH
MIPUPOTHON CpefoH, ISl IOBBIIICHHS YPOBHS SKOJIOTHUECKON KyJIbTYphl, OCO3HAHHMSI TII00AIBHOTO XapaKTepa YKOJIOTHIECKIX



npo0JieM U MyTeil UX pelieHus TOCPECTBOM METOJA0B XUMHH, IKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BBLACIAIOT 3HAUMMbIC UIsi (OPMUPOBAHUS MUPOBO33PEHUS OOIIECHAYYHBIE
NOHATHS (3aKOH, TEOPHSsl, IPUHIIUII, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJSIIOT HAa OCHOBE 3HAHWM W3 HJTUX MPEeaIMETOB (POPMUPOBATH
MpPEJCTAaBICHUE O IEJOCTHOM Hay4YHOM KapTHMHE MHpA, U YHHUBEpCaJbHbIE Yy4eOHBbIC JeHCTBUS (ITO3HABATENbHbIC,
KOMMYHUKAaTUBHBIE, PpEryJSATUBHBIE), KOTOpble OO€CneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU 1A TEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHUMN: PACKPBIBATH CMBICH XUMUYECKUX
MOHATUM (BBIAEIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMMH TOHATHUSIMHU), HCIOJIb30BATh
MOHATHUSL NI OOBSICHEHUS OTACNbHBIX (DaKTOB M SIBIICHUM, BBIOMpATh OCHOBAaHUS U KPUTEPUM IS KiIacCUPUKAIIH
XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIMi, YCTaHaBIIMBATh MPUYWHHO-CJICIICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU
M3YYEHUSsl, CTPOUTH JIOTUUECKUE pacCyKIAeHUs (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 aHAJIOTUH), I€JaTh BBIBOJIbI M 3aKJIIOUEHUS;

YMEHUE NPUMEHSTh B MPOLECCe MO3HAHUS MOHATHS (IIPEAMETHBIE U METANpPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC)
MOJICNIA, MCIOJIb3yeMble B XHMHH, TPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICTbHBIC MPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI JIEMEHTA), XUMU4eckast (hopmysia U ypaBHEHUE XUMHUYECKOU PEaKklud — MPU PEIIeHU: yueOHo-
MO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX MNPEICTABICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUUYECKUX PEaKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHUS B M3y4aeMbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIOJIb30BATh MOCTABJIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA, a TAKKE B KAUYECTBE OCHOBBI JJIs
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;



OpUOOpPETEHUE OMbITa IO IUIAHUPOBAHUIO, OPraHU3allid U IPOBEICHUI0 YYEHHUYECKHX SKCIIEPUMEHTOB, YMEHHE
HAO0JII0/IaTh 32 XOJOM IMPOLIEcca, CAaMOCTOSTEIbHO MPOTHO3UPOBATEH €r0 pe3yiabTar, (hOPMYIHPOBATH OOOOIICHHSI U BBIBOIBI
MO pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMs, COCTABIIATh OTYET O POAETIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3NUYHBIX BUAOB U (POpM Ipe/CTaBICHHUS,
MOJIy4aeMYI0 U3 pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa XUMUYECKOTO COAEpXaHUs, CIIPaBOYHbIE MOcoOus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3aIIPOCHI NIPU MOUCKE U 0TOOpe MH(GOPMALIMU U COOTBETCTBYIOIINX JAHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YYEOHBIX U MMO3HABATENbHBIX 3314 ONpPEAeIEHHOrO TUIA, MPUOOPETEHNE ONbITa B 00JACTH
UCIIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH, OBJIAJEHUE KYyJbTYpOHl aKTUBHOTO HCIOJIb30BaHUs
pPa3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMalbHYIO (OpMY TMpEACTaBICHUS HH(OpMaUUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJayd HECJIOKHBIMH CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B MpolEcce y4eOHOM M MCCIIeI0BaTeNbCKOW ACSITEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH [TPOMBILUIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIENH TPUPOJHON CpEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJA€ nuanora u (WiM) JUCKYCCUHU) MO CYLIECTBY OOCYXIaeMOW T€MbI, (POpMYIHPOBATH
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4n;

YMEHUS NPENCTABIIATH IMOJIYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHOW NEATEIBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTaX;
JeNiaTh MPE3EHTALMIO PEe3yJIbTaTOB BBIMOJHEHUS XMMHUYECKOTO SKCIepUMeHTa (1ab0paTOpHOTO OIbITa, JabopaTopHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MIPOEKTA);

YMEHUS Y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW IIO3HABATENBbHONM M HCCIEAOBATEIbCKOM
JESITeIbHOCTU TNPU PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COIJIACOBAHUS MO3UIUI
(obcyxnenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JCHCTBHM, ONpeaeeHue KpUTEPUEB MO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U JIPYTHUE).

PeryisiTuBHBIE YHHBepCcAJbHbIe y4eOHbIe 1eHCTBUS:



YMEHHE CaMOCTOSITEJIbHO OIpPEAENATh LENH JAEATEIbHOCTH, IUIAHUPOBAaTh, OCYLIECTBISATb, KOHTPOJUPOBATH U IpPHU
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3(P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEeOHBIX U
MO3HABATENbHBIX 3a]1a4, CaMOCTOSTEIBHO COCTaBISATh HIIM KOPPEKTHPOBATh MPEAJIOKEHHBIM anropuTM NCHCTBHI Npu
BBINIOJTHEHUN 33JJaHUI ¢ y4ETOM IOJIyYE€HUs HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BELIECTBAX U PEaKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM I€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npejiaraéMble B yCIIOBUU 3aJaHUM.
MNPEIMETHBIE PE3YJIBTATbBI
B coctaBe mnpenMETHBIX pE3ylbTaTOB [0 OCBOCHHUIO O0S3aTELHOIO COJEp)KaHUs, YCTAHOBJIEHHOIO JaHHOU
¢denepanbHOi paboueld NMPOrpaMMOM, BBIIESAIOT: OCBOECHHBIE OOYYAalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI
AecTBUi, criennduyeckue JUisi TpeIMETHON 00JacTH «XUMHUS», BUABI JEATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K xoniy oOydenus B 8 kiacce npeIMEeTHbIE PE3YIbTAThl HA 0a30BOM YPOBHE AOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XMMHUUECKUN 3JIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEIECTBO, CMECh (OITHOPO/IHASA U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJIIpHast
Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsh Macca, mMaccoBas J0Jsl XMMUYECKOrO 3JIEMEHTa B COEAMHEHUH,
MOJIApHBIA 00BEM, OKCHI, KUCIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATETHHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKast
peakuusi, KiacCU(PUKAIUS peaKlUUid: peakluu COCAUHEHMs], PEaKIUU Pa3JIoKECHMsI, PeaKlUu 3aMEIICHUs, PEeaKIUH
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peakluu, TemIoBoi 3(h(PeKT peakuuu, sapo aToMa, IEKTPOHHBIN CIION aToMa,
aTOMHasl OpOUTalb, paiuyCc aToMa, XUMUYECKasl CBS3b, MOJISIPHAs U HETMOJIApHAs KOBAJICHTHAs CBsI3b, MIOHHAS CBS3b,
MOH, KaTMOH, aHUOH, PaCTBOP, MAcCOBAsl J10JIsI BEIIeCTBA (MPOIEHTHAs! KOHIEHTpAIs) B paCTBOPE;
e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHATUN W MIPUMEHSITh 3TH MOHSITHSI PU OTIMCAHUN BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTAaBJIECHUS (JOPMYJI BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKIni;



OINpPEAEIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb OKHUCICHHS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHMSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH Mo (opmyiiaMm, BUJ
XUMHUYECKOM CBSA3M (KOBAJIEHTHASI U HOHHAs) B HEOPTaHWYECKUX COCTMHEHHUSIX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTpUpPOBaTh MOHUMAHUE MEPUOTUYECKON
3aBHCHMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MOJ0XeHUs B [lepuonnueckoil cucreme, 3aKOHOB COXpaHEHUS
MAaccChl BEIIECTB, [IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

ONKCHIBATh M XapaKTepHU30BaTh TaOIMUHYIO (popMmy lleproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh
MOHATHUSL «rJaBHasg noArpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie U OOJbIIME MEPUOABL,
COOTHOCUTH 0003HAUEHHUs, KOTOpble uMeroTcsl B Tabmune «llepuognueckast cucrema xumuyeckux snementoB 1. .
MeHnzeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTAaB M 3apsl sJpa,
o011ee YHCIIO 3JIEKTPOHOB M PACIIPEACIIEHNE UX M0 AIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE SJIEMEHThI, HEOPrAHUYECKUE BELIECTBA, XUMUYECKUE PEAKIINH (110 YHCILY U COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMUUECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB, MOATBEPIKAAsi ONUCaHUE
IpPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALICHUIN B Pa3JIMYHbBIX YCIOBUSIX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACCBhI BEIIECTB, MACCOBYIO JIOJIK0 XMMUYECKOTO AJIEMEHTA
1o ¢popMyJie COeIMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOM
peakuuy;

OPUMEHSTh OCHOBHBIE OINEpPAllMd MBICIUTENILHON MESITEIbHOCTH — aHalu3 M CHHTE3, CPaBHEHHE, 000O0IIeHHE,
CUCTEMATHU3ALINIO, KITACCU(UKAIUIO, BHISBICHUE IPUUYMHHO-CIICICTBEHHBIX CBSI3€M — JIJIs1 U3YYEHUs] CBOMCTB BEILIECTB
U XMMHYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE€ METOMbI MO3HAHMS — HAOJNI0JIEHUE, U3MEPEHHEe, MOJIEIUPOBaHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeIOBaTh IMpaBUJIaM MOJIb30BAaHUSI XMMHUYECKON MOCyA0l M J1abopaTOpHBIM OOOpYAOBaHHEM, a TAaKXKe MpaBHUIIaM
oOpalieHus ¢ BeUECTBAMU B COOTBETCTBUU C UHCTPYKUHUSAMHU IO BBITOJHEHHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB



[0 TOJYYEHUIO M COOMpAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KHUCIOPOAA), NIPUTOTOBICHUIO PAacTBOPOB C
ONpPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCITIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (heHo(TaaernH, METHIOPAHK
U Jpyrue).

K koHIy 00ydeHus B 9 KJacce npeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJla, HOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTbD, 3JIEKTPOOTPULIATEIILHOCTD, CTENEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHYecKasi CBs3b, TEIIOBOM A((EeKT peakiuu, MoJib, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMS, PEaKIMM HMOHHOTO OO0MEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecHEe, OOpaTHUMble W HEOOpPATUMbIC PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTAaHOBJIEHHUE, ajUIOTpomnus, am(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAas,
HMOHHAsl, MeTaJUIMYecKasi), KpUCTAUIMYECKass pemeTka, KOPpO3Us METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakumu, npeaenapbHo gonycrumas konueHntpauus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUNA U TPUMEHSTH 3TU MOHATHS MIPU ONMMCAHUY BEILIECTB
U UX IIPEBPALCHUN;

WCIIOJB30BaTh XUMHUUYECKYH0 CUMBOJIMKY JIJISI COCTAaBJICHUST (POPMYJT BEIIECTB U YPABHEHUN XUMUUECKUX PEAKIINA;
ONPENEINIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO COCTABa,
NPUHAIJICKHOCTh BEIHIECTB K OMPEACNEHHOMY KiacCy COEAMHEHWH 1o QopMyliaM, BHJ XWMUYECKOW CBSI3U
(koBaneHTHAs, UOHHAS, METATNYECKAsI) B HEOPTAHUUECKUX COCIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (Qopmyiie,
XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAaHUUYECKUX COCAUHECHUH, THUIT KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMbIch [leprnoanueckoro 3akona /. 1. MenaeneeBa u 1€eMOHCTPUPOBATh €r0 MOHUMAHUE: OMKUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢dopmy Ilepmoamueckold CHUCTEMBl XMMHYECKUX SJIEMEHTOB: pa3iuvaTh MOHSTUS
«rnaBHas noarpynna (A-rpynmna)» u «mnododnas noarpyinmna (b-rpynmna)y, Majnbsie U 00JbIIMe TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAUYECKON TabJIMIIEe, C YUCITOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, oOIee YUCIO AJIEKTPOHOB U pacHpe/iefieHue UX IO SJIECKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJICMEHTOB M X COSIMHCHHN B TIPEIesiaX MajbIX
MEPUOJIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHHS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE FJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XMMUUECKUE Peakiuu (10 YUCITY U COCTABY
YYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY 3G (DEKTy, MO M3MEHEHUIO CTEIECHEW OKUCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME W CHEU(UUECKHE XMMUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEPKIAs OMHCAaHUE TIPUMEpPAMHU MOJICKYJISAPHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIONMINX XHMHYECKHX
pEeaKLHnii;

COCTABJISITh YPAaBHEHUS DJEKTPOJUTUYECKON JUCCOIMUAIMN KHUCIOT, IIEJoYed W COJieH, MOJHBbIE M COKpaliEHHbIC
YpaBHEHUS PpeaKIii MOHHOTO OOMEHa, YpaBHCHHsI PEAKIWi, MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETHYCCKOM
CBSI3U MEXK/TY BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIIMi TOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XWMHUUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIYHMCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO IO XUMHUYECKOTO JIEMEHTA
1o ¢hopmyse CoeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUECKOU
peakiuu;

coOI0/IaTh TpaBUjia TOJB30BAaHUS XMUMHUYECKOW IMOCYNO0W W J1abOpaTOpHBIM OOOpYJAOBaHHEM, a TAKXKE TMpaBHIIA
oOpareHus ¢ BEIeCTBAMHA B COOTBETCTBHH C HHCTPYKIIUSIMH TT0 BBIITOJTHCHHIO JIAOOPATOPHBIX XUMUYCCKUX OIBITOB
0 TIOJIYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMH, TOITBEPKAAIONINE KAYSCTBEHHBIM COCTaB PAa3jIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUI-, OpOMHUIT-, HOTUA-, KapOoHaT-, hocdaT-, CUITUKAT-, Cyab(}aT-, TUIAPOKCUI-UOHBI, KATHOHBI aMMOHHUS
Y MOHBI U3YYCHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC OINEPAIMH MBICTUTEILHON JEATEIBHOCTH — aHAM3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMAaTHU3AIIHNIO, BBISIBICHUE MPUYUHHO-CIICICTBCHHBIX CBS3€H — ISl M3YUYCHUSI CBOWMCTB BEIIECTB M XMMHYECKUX
peaKIuii, eCTeCTBEHHO-HAYYHBIC METOMABl MO3HAHWUS — HAOJIOJEHHE, W3MEpPEHHEe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 5 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHME 8 kiacc

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero HU3y4YeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejioBeka. Tejia 1 BeliecTBa 03.09.2024 | https://m.edsoo.ru/ff0d210c
5 Ilonsatue o MeTo1aX NMO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2024  https://m.edsoo.ru/ff0d227e
[Tpaktnyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 1 bubnunorexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 10.09.2024  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [JOK
pazzeneHus cMecen 13.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa HOK
g . pHMEp 17.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1
y TOMBI H MOTICIYIIET 20.09.2024 = https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 24.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 crnoKHbBIE BELIECTBA 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

27.09.2024  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LHOK
YHIpHOE YA 01.10.2024  https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmyia. BaaeHTHOCT bubmmorexa [JOK
MY 04.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAS MOJICKYJIIpHAs Macca 08.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUN 11.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MogsipHas macca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBJICHHUS. bu6mmoreka [IOK
XuMHYECcKast PeaKIus 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHUX PEAKIIN 22.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnuoteka [JOK
XVMMHYECKUE YpaBHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Borurcnenus: KoJIM4uecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
. P 08.11.2024  https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XUMHUYEeCKHX PeaKIIHid
18 (coemuHEeHNS, pa3TIOKECHUS bubmmorexa [JOK
P ’ 12.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneaucT. O0o0IeHNe 1 Eubmiorexa IIOK
] . 15.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIMsI 3HAHHHA
20 KonTtponbHast pabora Nel o teme bubnnorexa [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 19.11.2024  https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3nyxa. Kucinopon — anemeHT u bubmmorexa [JOK
AV e 22.11.2024  hitps://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
®du3nYecKue U XMMUYECKUE CBOMCTBA
22 KHCI0poJa (peakimu OKUCICHUS bubmorexa OK
poaa P ’ 26.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoO0bI MOTy4eHUs KHCIopo1a
23 JI;SO aTBcj r;:: iqn H(I)/I;/IIHLI/IIJerHpH(iTI]?I bubmorexa LHOK
patop P ' 29.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 03.12 2024 bubnnoreka [JOK
TEPMOXHMMHUYECKOM YPAaBHEHUU, FK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 06.12 2024 bubmorexa LHOK
P R, ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o Teme
26 «[lonmydenne u coOupaHue KUCIopoaa bubmmorexa [OK
7 P poAd, 10.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BenlecTBo. HaxoxeHnue B mpupose 13.12.2024  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Boziopoja. [I[pumenenne Bogoposaa 17.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
20.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJAOPO/Ia B bubnmnoreka [JOK
nabopaTopun 24.12.2024  https://m.edsoo.ru/ff0d4dd0
31 [IpaxkTuueckas padora Ne 4 o reme bub6nuorexa [IOK
«[Tomyuenue u cobupanue BoJ10poJia, 27.12.2024  https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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W3yYEHUE ETO CBOMCTB»

MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

2
3 ABoraapo 10.01.2025  https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubnnorexa LIOK
B . Y 14.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenust 00M0B ra3oB 110
34 ABHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubnnorexa [IOK
YPaB PeAKIUIL I 17.01.2025  https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUN Ta30B
35 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 21.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurenn. HacbeiiieHHEBIE
37 u HI;HaCHpeHHbIIe) aCTBOPEI B bubnmorexa LHOK
B PACTBOPEL 28.01.2025  https://m.eds00.ru/ff0d5h40
MaccoBasi 101 BEIIECTBAa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «Hpnrorf)Bneime paCTBcpoB c ) 31.01.2025 bubnuoteka [JOK
onpencnEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» 04.02.2025  https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bubnmoreka [JOK
HOMEHKJIAaTypa 07.02.2025  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa LOK
’ P 11.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmuotexa [JOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ff0d67ca
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43 [lonydyeHnne n XuMH4YeCKue CBOKWCTBA bubnuoreka [IOK
OCHOBaHUH 18.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
KHUCIIOT 25.02.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéBII) oI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa OK
) YHEHIL 28.02.2025  https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 04.03.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas cBsA3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCAMHCHUI 07.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUM 11.03.2025  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o Teme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa [JOK
. P 14.03.2025  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHUX 3JIeMeHTOB. IToHsTHE O bubmorexa HOK
' 18.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
[lepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa HOK
P 21.03.2025  https://m.edsoo.ru/00ada52c
anemenToB 1. Y. Menaeneena
53 Ilepuoibl, TpyNIIBI, TOATPYIIIBI bubmorexa [JOK
PHOABL TPYIHAL TOMPY 04.04.2025  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubnmuotexa [JOK
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anep. M3otomnbl 08.04.2025  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMOB 3jieMeHTOB [leproanueckoit bubmorexa LHOK
PHOA 11.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA T10 €TI0 MOJI0KCHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 15.04.2025  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€Hbld, IEAAror u 18.04.2025  https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHX AJICMEHTOB 22.04.2025  https://m.edsoo.ru/00adaab8
59 Honnas xumuueckast CBsizb bubmmorexa [JOK
25.04.2025  https://m.edsoo.ru/00adac34
50 KoBasneHTHas nosspHas XUMAYECKas bubnuoreka [IOK
CBSI3b 29.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 06.05.2025  https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmorexa HOK
13.05.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmuoreka [IOK
peakuuun 16.05.2025  https://m.edsoo.ru/00adb076
64 OKHUCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
20.05.2025 @ https://m.edsoo.ru/00adb076
Kontponbnas pabota Ne4 o reme
65 «Ctpoenue aroma. XUMHAYECKas bubmmorexa [JOK
' 23.05.2025  https://m.edsoo.ru/00adb486

CBA3b»
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66 PesepBublit ypok. O0o0mIeHNE U bubnuoreka [IOK
cUCTeMAaTH3aIusg 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHne 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O0001ICHHE 1 bubnnoreka [HOK
cUCTeMAaTH3aIusA 3HaHUH https://m.edsoo.ru/ff0d61c6
69

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

65
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9 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYECKUX emenToB [l. U. 04.09.2024  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 06.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 18.09 2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbIM ITPU3HAKaM 20.09.2024  https://m.edsoo.ru/00adbchO
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa [JOK
PCAKIUH. 25.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsATHE O XUMHYECKOM

8 aBHOBeCcHH. DaKTOPBI, BIUSIIOIIHE 1 bubmorexa HOK
P ’ RS B 27.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOMN PCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

o peakiumn 02.10.2024  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHat. 04.10.2024  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil bubmaorexa [IOK
P peaxt 09.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2024  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
besl . 16.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruApoOIN3E CONIEU Bubmorexa ITOK
AP 18.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 23.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue 3KCriepuMeHTaIbHBIX bubmaorexa [JOK
p 25.10.2024  https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS Bubmiorexa LIOK
P A HHALA. 06.11.2024  https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. 08.11.2024 bubnmuotexa [JOK

XUMHUYECKME CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE bubmmorexa LIOK
> HOAYA ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa HOK
YHCHTE €077 ’ 15.11.2024  https://m.eds00.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruncnenus no ypaBHEeHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJIUH U3 bubmmorexa LIOK
PeAiIuH, 8 20.11.2024  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuoreka [JOK
VIA-rpynnsl 22.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpoie. XUMUYECKHE CBONCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, ) 99.11.2024 bubnnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2024  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTA PEAKIIHU 11.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 13.12.2024  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOTYUCHUE U bubmorera [JOK
> HOIYH 18.12.2024 = https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 20.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX
32 oOpeHui. XuMHU4YECKOe bubmorexa [JOK
YAODPEHIH: . 27.12.2024  hitps://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta (bqnfmgle)cxne " bubmorexa HOK
P . 10.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B
34 KaueCcTBE MHUHEPATbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 15.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu E g ;H3£iec;;eIIXHMquCKHe bubmorera [JOK
PHPOJE, 17.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 22.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
24.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 29.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubnmorexa [IOK
P B 31.01.2025 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpemHuuii u ero coequHeHN bubmmorexa [TOK
P s 05.02.2025  https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «Ba)kHelIIne HeEMeTaIIbl U 07.02.2025 | https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS
KonTponbnas padorta Ne3 no teme
42 «Baxuelnme HeMeTayUIbl U UX bubmmorexa HOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas xapakTepucTHKa
XUMHAYECKUX DIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 14.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 19.02.2025 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BerauciieHus mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 21.02.2025  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB Bubmorexa ITOK
pp 26.02.2025  https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[enoumbie MeTaner 28.02.2025 | https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 05.03.2025 | https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 07.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 12.03.2025  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUH 14.03.2025
59 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHECHHS 19.03.2025  https://m.edsoo.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmorexa I[OK
" A 8 21.03.2025  https://m.edso0.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
54 A
JTIOMITHIH 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 04.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 09.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 11.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 16.04.2025
[IpakTuueckas pabora No 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 18.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 23.04.2025  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 25.04.2025
KontponsHas pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 30.04.2025
COETUHEHUS
63 BemecTBa u maTepuaisl B bubnuorexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 07.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 14.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 16.05.2025  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aN 3SHAHUN 21.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o6iueHHe u 1 53.05.2025 bubnunoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eHue 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb?2
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