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IHOACHUTEJIBHAS 3AIINCKA

PaGouas mporpaMMa 1o XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHONW MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusi, TNpeacTaBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
ocHOBHOTO ob6mero oo6pasoBanusi (IIpukaz Munnpocemenuss Poccun ot 31.05.2021 r. Ne 287,
3aperucTpupoBan MuHHCTEpCTBOM focTuinu Poccuiickoit @enepanuun 05.07.2021 r., per. Homep — 64101)
(manee — ®I'OC O0O0), a Takxke Ha OCHOBE (enepaabHON padoyeil MporpaMMbl BOCHUTAHUS U C YUETOM
KOHIEMIMH MpenoiaBaHus yueOHOro npeaMera «XuMus» B 00pa3oBaTelIbHbIX opranu3zanusx Poccuiickoit
Ddenepanun (yrBepxaéHHoi pacnopsbkenuem [IpaBuresnbcrBa Poccuiickoit denepanuu ot 9 anpens 2016 r.
No 637-p. Ilpukaz MunuctepctBa mnpocsemeHuss Poccuiickoit @epepamuu ot 19.03.2024 Ne 171 «O
BHECEHUU H3MEHEHUH B HEKOTOpBIE IpuKasbl MuHucTepcTBa mnpocsemeHus Poccuiickonn Penepanuu,
Kacaroluecs: ¢enepanbHbIX 00pa30oBaTeIbHBIX MPOrpaMM HayalbHOTO OOILEro oOpa3oBaHUs, OCHOBHOTO
obmiero odbpa3zoBaHus U cpeHero odmiero oopazoanus» (3apeructpuponas 11.04.2024 Ne 77830).

[Tpukaz Munucrepcta npocsenieHust Poccuiickoit @enepanuu ot 01.02.2024r Ne 62 «O BHeceHHH
M3MEHEeHHH, Kacarommxcst (eaepalbHBIX 00pa3oBaTeNbHBIX IPOrpaMM, Kacaromuxcs (enepaabHbIX
00pa30BaTeNIbHBIX MPOTPAMM OCHOBHOT'O OOIIETO U CPeIHEro 00pa3oBaHUs

[Ipukaz MunucrepctBa npocsemenus Poccuiickoit ®enepaunu ot 19.02.2024 Ne 110 «O BHeceHuu
W3MEHEHUH B HEKOTOpble MpuKa3bl MuHHCTepcTBa 00pazoBaHusi M Hayku Poccuiickoit denepanuu u
MunncrepctBa IIpocBemenust Poccuiickoii denepanmu, kacaromipecs (eaepaqbHbIX TOCYIapCTBEHHBIX
00pa30BaTeIbHBIX CTAHJAPTOB OCHOBHOIO 00IIEro 00pa3oBaHMUsl.

[IporpamMmMa o xumMuu AaéT NpeACTaBICHHUE O LIENAX, oOLIed cTpaTerud oOydeHus, BOCHMTAHUS U
pa3BuUTHs O0yyaroIlMXcsl CpPeACTBaMU y4eOHOro MpeaMeTa, YCTaHABIMBAET O00s3aTeIbHOE INPEIMETHOE
coJiep;KaHue, MpeaycMaTpUBaeT paclpeielieHue ero Io KiaccaM U CTPYKTypUpOBaHUE IO pas3feiiaM U
TeMaM [pOrpaMMbl II0 XHMHH, ONPEACHAeT KOJIMYECTBEHHbIE M Kauye€CTBEHHBIE XapaKTEPUCTUKH
COJIEp/KaHUsl, PEKOMEHJIyEMYIO IOCJIEI0BAaTEIIbHOCTh H3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcs,
OIpesieIieT BO3MOXHOCTU IpeAMETa Ui pealu3aluu TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW NPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHUM Kk
pe3ynbrataM OOydeHHs XUMHHM Ha YPOBHE Lieled M3ydeHHs NpeaMeTa M OCHOBHBIX BHUIOB Yy4eOHO-
M03HABATEIbHOM JEATETLHOCTH 00YUalOIIEerocs 0 OCBOCHUIO YUEeOHOTO CO/IepKaHMs.

3HaHME XHMHMM CIY)KMUT OCHOBOM Il (OPMHUPOBAHUS MHPOBO33PEHHSI O00YydYarollerocs, ero
NPEJCTaBICHUA O MaTepuanbHOM €IWHCTBE MHpA, BAXHYIO pOJb HUIparoT (OpMHUpyeMble XUMHUEH
MIPEJICTAaBICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOLUU BEIIECTB B MPHUPOAE, O MYTSAX pEIICHUS
r7100abHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPreTHUECKOM, MUIIEBON U
9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEN JJI caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYphl IMYHOCTH,
e€ oOuiell u GyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUaronuxcsi, HABbIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHON  JeSTeTbHOCTH, SKCIEPUMEHTAIBHBIX U  HCCIIEAOBATENbCKUX YMEHHI,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HH, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HAaKOMHUT CO CHEeUU(UKON HAydHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAAa Ha
€IMHCTBO MIPUPO/IbI u YeNoBeKa, SBIIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMHUPOBAHUHN €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH 00YUaIOIINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAayYHbIM 3HAHUSAM, K
NPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHUYECKOE 00pa3oBaHue 00yUYarOMIUXCsl.

JlanHble HampaBjieHHs B OOyYEHHM XUMHUHM OOecreuyuBaroTcs crenuukoil coiepxaHus y4eOHOTo
npeaMeTa, KOTOPBIA SBJSIETCS MeNarorndeckd aJanTHpPOBAaHHBIM OTpaKeHHeM 0a30BOM HAayKM XMMHU Ha
OIIPENEIIEHHOM JTalle €€ pa3BUTHSL.



Kypc XxumMum Ha ypoBHE OCHOBHOTO 0OLIero o00pa3oBaHUsi OPHEHTUPOBAH HA OCBOCHUE
00y4aroIUMHUCS CUCTEMBbI IEPBOHAYATIbHBIX MOHATHH XUMHH, OCHOB HEOPIaHUYECKOH XMMUU U HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX TIOHATUN OPraHUYECKON XUMUH.

CrpykTypa cofep:kaHus MporpaMmbl 110 XUMUHU ¢(OPMHUPOBAHA Ha OCHOBE CUCTEMHOI'O OJIX0Aa K €&
n3ydyeHuo. CopepxaHUe CKJIAJbIBAETCSI U3 CUCTEMBbI MOHATUH O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U
CHCTEMBI MOHATUH O XMMHUYEeCKOH peakiuu. O0Ge 3TU CUCTEMBbl CTPYKTYPHO OPraHM30BaHbI 110 MPUHLUILY
II0CJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX ITPEICTABICHUM Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOI'O YYEHUs KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4YEHHMsI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— NpeACTaBICHUHN 00 31EKTPOIUTUYECKON AUCCOLUAIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHHA PacCCMATPUBAIOTCS HAa OCHOBE DMIIMPUYECKU IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K APYrOMY, BBIOMHSS (YHKIIMU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IIPAKTUYECKOrO IPUMEHEHHS M IIOJIYYEHHUs
M3Y4aeMbIX BEILLECTB.

OcBoeHue nporpammsbl 10 XHMHHM CIIOCOOCTBYET (POPMHUPOBAHUIO HPEICTABICHUS O XUMHUYECKOM
COCTaBJISIOLIEH Hay4HOH KapTHHBI MUpPa B JIOTUKE €€ CHUCTEMHOH NpUpPO/bl, IEHHOCTHOIO OTHOLIEHUS K
Hay4yHOMY 3HAHHUIO U METOJaM II03HAHUA B HayKe. M3yueHue XuMuM IPOUCXOJUT C NIPUBJICUECHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX MpeaMeToB: «OKpyxkaromuid Mup», «buonorus. 5—7 xmacce» n «®duznka. 7
KJIACC.

[Ipu M3ydeHUN XUMUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIBHOCTH 4Ye€lIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTYphl. 3a7adya y4eOHOIO MpeaAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUECKUX 3HAHUN
— B@XHEHIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJOXKEHUH, NOCTYMHBIX 0000LIeHUH
MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B NPUOOMIEHWH K HAYYHBIM METOJaM IO3HAHUS TIPH
M3YyYEHHUH BEIIECTB U XMMUYECKUX peakiuii, B (OpMUPOBAHMM U Pa3BUTHH MO3HABATEIBHBIX YMEHUN U UX
IIPUMEHEHUN B y4eOHO-TIO3HABATEJIbHOM M yueOHO-UCCIIE0BATENbCKON /1€ATEIbHOCTH, OCBOEHUH IPABUII
0e30macHOro 0OpalleHus ¢ BeIleCTBaMH B IOBCEHEBHOM KU3HU.

[Ipy u3yyeHuM XMMHMM Ha YpOBHE OCHOBHOIO OOIIEro OOpa30BaHMs Ba)KHOE 3HAUEHHUE MPUOOpENIU
TaKHe LEeNH, KaK:

—(dopMHUpOBaHHE UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIOCOOHON ajantupoBaTtbecs K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOy4YEHUS! Ha CHUCTEMaTHYeCKOoe NMpUOOIIeHHEe 00y4yaroumXxcs K caMOCTOATEIbHON
MIO3HABATEIbHON JESITeNbHOCTH, HAyYHbIM METOJAaM IO3HAHUSA, (POPMHUPYIOIIMM MOTHUBALMIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

—o0ecredueHne yCIOBHi, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OOYUYAIOIIMMUCS OMbITa pazHOOOpa3HOH
NeSITeIbHOCTH, TO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOLIUX
YHHUBEPCAIBbHOE 3HAYECHHE JUIsl PA3JIMYHBIX BUJIOB IE€ATEIBHOCTH;

—dopmupoBanure o0mel (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSACHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOILErO0 MHUpA, UCIOJb3Yysl 3HAHUS U OIBIT, MOJy4YE€HHBIE
OpU M3YYEHUU XHMMH, NPUMEHATh UX IPH PELIEHUH MpoOJieM B TOBCEJAHEBHOM JKU3HU M TPYAOBOM
NeSITeNIbHOCTH;

— (opMHUpOBaHHE y 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS LIEHHOCTH XUMHYECKUX
3HAHUH IS BBIPAOOTKH HKOJIOTHYECKHU I€J1IeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOH JESATEIHLHOCTH B
LEJSIX COXPAHEHUS CBOETO 37I0POBbS M OKPYXKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBALMU K O0YYEHHUIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha OCHOBE
YCBOGHMsI  OOIEYETOBEYECKUX IIEHHOCTEHW, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduias W
HAINpPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.

OO11ee yMCcIo YacoB, OTBEAEHHBIX I U3YUYEeHUSI XMMUU Ha YPOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHus,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kitacce — 68 gacoB (2 4aca B HEZIETIO).



COJAEP/KAHUE OBYYEHUA
8 KVIACC

IlepBoHaya/IbHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJIOBEKAa. XUMHUS B CHCTEME HayK. Tena W BewiecrTsa.
@dusnueckue CBOWCTBA BEIIECTB. ArperatHoe cocrosiHue BeulecTB. lloHsTHME O MeTonax Mmo3HaHUs B
xumuu. Yucteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3IeMEHTbl. CHMBOJIBI XMMUYECKHUX 3JIEMEHTOB. lIpocteie u
CJIO’KHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHOcUTENbHAs aTOMHas macca. OTHOCUTENbHAs MOJIEKYJsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrBa. Monb. MomnsgpHas macca. B3auMOCBs3b KOJIMYECTBA, MACChl M 4YHCIIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo hopMysiaMm XMMHUUYECKUX COETUHEHHH.

®uznyeckue U XUMHUUYECKUE SIBICHUS. XUMHUECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BellecTB. XHUMHUecKue ypaBHeHHs. Kiaccudukanus XUMHUYECKMX peakiuil (COeAMHEHUS,
pasnoKeHus1, 3aMeleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCY/I0M, MTpaBUiIaMH paboThl B 1a00paTOPHH U MPHEMaMH 00 paIeHHS
c nabopaTopHbIM O0OpyIOBaHHEM, HW3YYEHHE U ONUCaHUE (PU3UYECKHX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HaOmoJeHne (u3nyecknx (TUIABJICHHWE BOCKA, TasHHE JIbAa, PacTUpaHUE
caxapa B CTyNKe, KHTIEHUE U KOHJCHCAIIUsI BOJIbl) 1 XUMUYECKHX (TOpEHUE CBEUH, TPOKATUBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHUCJIOTON) SBICHUM, HAONIOJCHHE M OINMCAHUE MPU3HAKOB
MPOTEKAHU XUMUYECKUX peakluil (pa3ioxKeHne caxapa, B3auMOICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM
Oapus, paznoxenne ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelle3a C paCTBOPOM COJIU
meau (II), uzydenue cnocoboB pa3aeneHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BHIIAPUBAHUE,
IUCTHWILUISIMS, XpoMmaTtorpadusi, MpOBeIeHHE OYHCTKH TIOBAPEHHOW COJIM, HAOIIOJCHWE W ONHCAHUE
pe3yiabTaTOB MPOBEACHUS OMbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MACChl, CO3/IaHHE MOJENen
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Basknelinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucmopoa — aneMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoe, pusndeckre u XuMuiIeckue cBoiicTBa (peakuuu roperus). Okcuasl. [Ipumenenue
kucinoposa. CrocoObl MOdy4deHHs] KUCIOpoJa B JabopaTopud U MpoMbliieHHocTH. Kpyrosopor
Kucnopo/ia B mpupojie. O30H — alIoTpoIiHas MoIu(UKAIHS KHCIOPO/a.

TeroBoit  3¢p¢deKkT XUMHUYECKOM  peakiuM, TEPMOXHMHUYECKHME ypaBHEHHUS, OK30- U
SHIOTEPMUUYECKHE peaklMH. TOMIMBO: yrojiib U METaH. 3arpsA3HEHUE BO3]yXa, YCUJIEHUE MapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — asneMeHT M mpoctoe BemecTBo. HaxoxkeHue Bojgopoja B Hmpupojae, (pu3ndecKkue U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI ony4yeHus. KucnoTel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa Bojbl. Bosa kak pactBoputenb. PacTBopsl. HackllieHHbIE 1 HEHACKIIIICHHBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B BojAe. MaccoBasi J10ysl BEIIECTBAa B pacTBOpe. XUMHUYECKUE
cBoiicTBa Bojbl. OcHoBaHMs. Pojib pacTBOpoB B HmpHpoJe M B KHU3HU 4deraoBeka. KpyroBopoTr Bojabl B
pupojie. 3arpsi3HeHHE MPUPOIHBIX BoJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanmst  nHeopranmyeckux  coemuHenuid.  Oxcunbl.  Knaccudukanmss — OKCHIOB:
cosieoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHble) M HecojeoOpasyromue. Homenkmnarypa
okcu0B. du3nyecKkne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyenne okcuaoB.

OcHoBanwms. Knaccudukanusi ocHOBaHMI: METOYN U HEPACTBOPUMEBIE OCHOBaHUS. HoMeHknaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucinot. Guznyeckue U XUMUYECKHUE CBOMCTBA
kucinot. Psan aktuBHoctn metaiuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknatypa coineid. @u3znueckue 1 XuMuueckue cBoiicta conei. [lonyuenue comneit.

I'eneTnyeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTMHEHUMN.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/ieJIeHHe COJepKaHus KHUCIOpoJa B BO3JyXe, IOIy4YeHHE, COOHpaHue,
pacrio3HaBaHME M U3y4YCHHUE CBOIMCTB KMCIIOPO/a, HAOIIOACHUE B3aUMO/ICHCTBHS BEILIECTB C KUCIOPOIOM
U YCJIOBHSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCUIOB U
ONMCaHME WX CBOMCTB, NOJYy4YEeHHE, COOMpaHME, PACIO3HABaHWE M H3YYEHHE CBOMCTB BOJOPOIA
(ropenue), B3aumoxeicTBue Boaopoma ¢ okcumom wmeaw  (II)  (Bo3MoOkHO — HMICTIOSIb30BaHUE
BUJICOMATEPHAJIOB), HA0IIO/IeHHE 00Pa3I0B BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH
PacTBOPEHMSI BEILECTB C PA3IUYHOM PACTBOPUMOCTBIO, MPUTrOTOBJIIEHHE PACTBOPOB C OIpPEACIEHHOU
MacCOBOM J10Jiel pacTBOPEHHOTO BEILIECTBA, B3AMMOJICHCTBHE BO/BI C METAIUIAMU (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCITIOJIb30BAHUE BUJCOMATEPHUAIOB), HCCIEIOBaHHE OO0pa3lloB HEOPTaHUYECKUX BEIECTB
Pa3NIMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHUS! OKPAaCKH MHIUKATOPOB B PACTBOpPAX KHCJIOT U ILEIOYEH,
u3ydyeHue BzaumopeiictBus okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTBHI, KHCIOT C MeETallJlaMH,
peakuuii HelTpanu3aluu, oJlydeHne HEPacCTBOPUMbIX OCHOBAHUM, BBITECHEHUE OJJHOTO METajlla APyruM
13 pacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)kHelIne Ki1acchl HEOPraHUYECKNUX
COCIMHEHUI.

Iepuonuveckuii 3axkoH u Ilepumoauveckass cucrema xumMuuyeckux -3jementos JI. H.
MenneneeBa. CtpoeHue aromMoB. XHMHYecKasi CcBf3b. OKHCIMTEIbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMN XUMUYECKHX JJIeMeHTOB. [loHSATHE O Tpymnmax CXOTHBIX
AJIEMEHTOB (IIETIOYHBIE M MIEIOYHO3EMENIbHBIE METAJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUABI U TUIAPOKCUIBL.

[lepuonnueckuii 3akoH. llepuogumueckas cuctema xumuyeckux siemeHToB JI. M. Menneneesa.
Koportkonepuoanast u anmuHHonepuoHas Gopmsl Ileproanueckoil cucteMbl XMMHUUECKUX 3JIE€MEHTOB /1.
N. MenpneneeBa. [lepuonasl u rpynnsl. @usznyeckuili cMbICI NOPSAIKOBOIO HOMEpPA, HOMEPOB MEepUoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sjaep. M3otombl. OnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obostouek aromoB mepBbiX 20 xumuyeckux 3nemeHToB [lepuomuueckoi cuctemsl [I. V. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa 1o ero mnojnoxeHutro B llepuogmueckoit cucreme /I.
N. Menneneesa.

3aKOHOMEPHOCTU HW3MEHEHUsl pajJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 TPyIIaM U MEePUOJIaM.

3nauenue llepmonnueckoro 3akoHa W Ilepuogmueckoil cUCTeMbl XHMHUYECKHX 3JIEMEHTOB MJis
pa3BuUTHS HayKu U npakTuku. [. 1. MenaeneeB — yd€HbIN U rpakJaHUH.

Xumuyeckasi cBsi3b. KoBanieHTHast (MOJsipHAss W HEMOJSPHAs)) CBA3b. DJNEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. [Ipouecchl okucineHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpas3loB BELIECTB METAUIOB M HEMETAJNIOB, B3aUMOJIEHCTBUE THUAPOKCHAA LIMHKA C
pacTBOpaMHM KHUCJIOT U WIEJNOYEH, MPOBEAEHUE OMNBITOB, WLIIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU HM3YYEHMHM XMMHUHM B 8 KJIAcCe OCYILECTBISIETCS uepe3
MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS. OT/I€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA.

OO01mure ecTecCTBeHHO-HAyYHbIC TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3, CHHTES,
KJ1accupuKalus, NepuoMYHOCTb, HAOIIOJAEHHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, U3MEPEHUE, MOJIENb,
SIBJICHHE.

®uznka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMbI, PaJUOAKTUBHOCTH,
MOJIEKYJIa, AJIEKTPHUUECKUI 3apsij, BEIIeCTBO, Telo, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, ras,
¢bu3nyecKkre BeIMYUHBL, €IMHULIBI U3MEPEHHUs, KOCMOC, IJIaHEeThl, 3BE31b1, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



['eorpadusa: armocdepa, ruzapocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJE3HbIE HCKOMAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuil 3akoH. llepuonmyeckas cucrema xumuyeckux saeMeHToB /J[. WM. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB XMMHYECKHUX 3JEMEHTOB MEPBBIX TPEX
IIEPUOJOB, Kajus, KalblLMsl M HX COEAMHEHUH B COOTBETCTBUU C IOJOXKEHUEM DJJIEMEHTOB B
[lepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUABl XUMUYECKOW CBSI3U. THUIIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMUYECKHUX BEIIEeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAILMXCSA K Ppa3IMYHBIM  KjaccaM HEOPraHMYECKUX COEJAMHEHWH, TI€HETHYecKas CBA3b
HEOpPraHMYECKUX BEIECTB.

Knaccudukanus XUMHUYECKHUX peakIUil IO pa3iuyHbIM MpH3HAKaM (110 YHUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIHU BEIIECTB, MO TEIUIOBOMY 3((eKTy, 1Mo M3MEHEHUIO CTETEHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 OOpaTMMOCTH, 10 Y4YacTHIO Karaiau3aTopa). DK30- M 3HIOTEPMHUYECKUE
peakly, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTue o ckopocTu XUMHUecKoi peakuuu. [Tonstue 006 oOpaTUMBbIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusax. IloHsiTHE O TOMOreHHBIX W rereporeHHbix peakuusax. [lonarue o karamuse. Ilonsarue o
XUMHUYECKOM paBHOBecHU. (DAKTOpbI, BIMSIOIMIME HAa CKOPOCTh XUMHUYECKOW pEaKlUU U IOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHUCIUTEBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMH,  JJIEKTPOHHBIH  OamaHCc  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOMN peakuuu. COCTaBlI€HUE YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 37IEKTPOAUTUUECKON AUCCOLMAIMU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHbBI, aHWOHBI.
MexaHu3M AUCCOLMALMK BELIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOU CBsi3U. CTENeHb AUCCOLMALINU.
CunbHbIe U criadble IEKTPOIUTHIL.

Peakuun noHHOro oOMeHa. VYcClloBUS NIPOTEKaHUs pPEaKIUil HMOHHOrO OOMEHa, IOJHBIE U
COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBONCTBAa KHUCJIOT, OCHOBAaHMM M COJIEH B CBETE
MIPEACTABICHUN 00 3JIEKTPOJUTUYECKON muccormanuu. KauecTBeHHbIe peakiiuu Ha UOHBI. [loHsTHE O
THJIPOJIN3E COJIEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAJNIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTaJlsIoB (rpaduTa M ajMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHs), UCCIEJOBaHHE 3aBUCUMOCTHU
CKOPOCTHM  XMMMYECKOM peaklMu OT BO3JCHCTBUSA  pa3iM4yHBIX  (aKTOPOB,  HCCIIEIOBAaHUE
AJIEKTPONPOBOJHOCTH PAcCTBOPOB BEIIECTB, Ipoliecca AMCCOLMAIMM KHUCIOT, IIelo4Ye u coseil
(BO3MOKHO HCITOJIb30BAHUE BHUJEO MATEPUAJIOB), MPOBEACHHUE OINBITOB, MIUIIOCTPUPYIOLIMX NPU3HAKU
MPOTEKaHUs pPEaKIMii MOHHOTO oOMeHa (0Opa3oBaHWE OcCajKa, BBIICIEHHUE Ta3a, 00pa30BaHUE BOJIBI),
OIBITOB, WJUTIOCTPUPYIOIIUX NMPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX peakiii (ropeHue, peakuu
pa3ioKeHUsl, COEIUHEHHS), paclo3HABaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTepHbIE CTETEHU
okucaeHus. CTpoeHne u (PU3NIECKHe CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHYECKHUE CBONCTBA
Ha pUMepe XJiopa (B3auMOAEHCTBHE ¢ MeTallaMH, HEMETaJulaMy, Lienoyamu). XiopoBoaopoa. ConsHas
KHCIIOTa, XMMHUYECKHE CBOIICTBa, MOJydyeHHE, MpUMeHeHue. [leficTBue xyopa M XJIOpPOBOAOpOJa Ha
OpraHM3M uesoBeKa. BakHelne XJI0pHUIbl U UX HaXOKIEHHUE B IPUPOJE.

OOGmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIC
crereHd okucieHus. CTpoeHHe M (PU3MUECKHE CBOWCTBA MPOCTHIX BELIECTB — KHCIOPOJa M CEpHI.
AnnorpornHbie MOAMGUKAIIMK KUCIOpOAa W Cephl. XHUMHUECKHEe CcBoiicTBa cepbl. CepoBoaopo,
cTpoeHue, (U3NYECKHe M XUMHUYECKHe CBoWcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX



okcuaoB. CepHasi KUCIIOTa, (PU3NUECKHE M XMMHUYECKHE CBOMCTBa (0OILIMEe Kak MpEACTaBUTENs Kiacca
KHCIOT W crenuduyeckue). XUMHUECKUE PEeaKIMH, JieKallhue B OCHOBE MPOMBINIIEHHOTO crocoda
MOJy4eHus: cepHOM KUchoThl. [Ipumenenune cepHoil KUCIOTh. COMU CEpHOW KHUCIOTHI, KauyeCTBEHHAs
peakuusi Ha cynbdar-uoH. HaxoxaeHue cepsl u €€ coeIMHEHUN B Mpupoje. XUMHUECKOE 3arpsa3HeHHe
OKpY’Kalolllel Cpelpl COEIMHEHUSMU Cepbl (KUCIOTHBIE O, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI ero NMpeA0TBPAaIlCHUS.

OO0mast xapakTepucTuka 31eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTETIEHU OKHCIIeHUs. A30T, pachpocTpaHEHUE B Npupoje, (usnueckue M XHUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae. AMMHAK, ero (HU3MYECKHE M XHUMHYECKHE CBOMCTBA, IMOJydYeHHE H
npuMmenenue. Conu aMMOHUS, UX (PU3MYECKHEe U XMMHYECKHE CBOMCTBA, mMpuMeHeHue. KauecTBeHHas
peaknus Ha MOHBI aMMOHHs. A30THas KUCIIOTa, €€ MOoJydeHue, (pu3nueckue U XMMUYECKHE CBOWCTBA
(obmuMe Kak MpeacTaBUTENs Kiacca KUCIOT M crenuduyeckue). Vcnonb3oBaHWe HUTPATOB U COJei
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YyHOoOpeHHid. XHWMHUYECKOE 3arpsi3HEHHE OKpYKaIoMIeH Cpebl
COCMHEHUSMH a30Ta (KHUCIOTHBIE JOXIH, 3arps3HEHHE BO31yxa, MOuBbl U BomoémoB). docdop,
aimotpornHbie Moaudukamuu Gochopa, dpuznyueckue u xummudeckue cpoiictBa. Okcun dochopa (V) u
dbochopHas kucnora, GusnUeckre U XUMUYECKUE CBOWCTBA, monydeHue. Mcnomp3oBanue ¢ocdaroB B
Ka4ecTBE MHUHEPAIBHBIX yI0OpEHUH.

Ob6mas xapakTtepuctuka 371eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIICHHS. YTIEepOl, ATIOTPOIHBIE MOTU(PHUKAINH, PACTIPOCTPAHEHHE B TIPUPOJE, (PH3HMUECKUE
U XumHueckue cBoicTBa. AzcopOuus. Kpyrosopor yraepoma B mpupone. Okcuisl yriaepoga, HX
¢du3nveckne W XMMHUYECKHE CBOWCTBA, NEHCTBHE HA JKUBBIE OPraHU3MBI, MOJYYCHHE W TPUMEHEHHE.
DKojoruueckre mpodiemMsbl, cBsi3aHHbIe ¢ okcuoM yriepona (IV), runoresa rao0anbHOTO MOTEIUICHUS
KIIMMaTa, TapHUKOBBIN dPQPEKT. YToapHast KUCIIOTa U €€ CONH, NX (PU3MYecKre U XUMUYECKHEe CBOWCTBA,
noyiyueHue u npuMmenenue. KauecTBeHHast peakiusi Ha KapOoHaT-HOHBL. VMcmonb30BaHue KapOOHATOB B
OBITY, MEANIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM X031 CTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoja (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TaHOJI, ITIMLIEPUH, YKCYCHast KuciioTa). [IpupoiHble HCTOUHUKH YIII€BOIOPOIOB
(yronb, mnpupoAHblii Ta3, He(Tb), MPOAYKTHI HX mnepepaboTku (OeH3MH), HX pOJAb B OBITYy U
npoMbIIICHHOCTH. [oHATHE 0 OMOOTHMYECKH BaXKHBIX BEUIECTBAX: JKHUPAxX, OeiKax, yrieBojax — M MX
pOJU B )KM3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢gusnyeckue M XMMHUYECKHE CBOMCTBA, IMoJiyueHue M npumeHneHue. CoenvHeHus
KpeMHUS B mpupojge. OOmme mnpenctaBieHust o6 okcuae kpemHus (IV) u kpemMHHEBOH KucIoOTe.
Cunukatel, UX HCIOJIb30BaHHE B OBbITY, B IPOMBINIIEHHOCTH. BaxkHeillne cTpouTenbHble MaTeprallbl:
KepaMHKa, CTEKJOo, IeMEHT, OeTOoH, kene300eToH. IIpoGneMbl 6e30MacHOro  MCMOJIb30BAHUS
CTPOMTENbHBIX MaTepUajIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB HEOPraHWYECKUX BEILECTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEIECHUE
KAueCTBEHHBIX peakUuid Ha XJIOPUA-UOHBI M HAONIOJCHHE TPHU3HAKOB WX TMPOTEKAHUS, OMBITHI,
oTpaxawlue (U3MUEeCKHUEe W XHUMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEIUHEHHH (BO3MOXKHO
UCMOJb30BAaHUE  BHUJIEOMATEpUANIOB), O3HAKOMJIEHME C o0pa3lamMu XJOpPHUJIOB  (TaJOreHH[IOB),
O3HaKOMJIEHHE C 00pa3laMH cepbl U €€ COeAMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUIAEOMATEPHUAIIOB),
HaOroieHne mpolecca OOyIJMBaHMS caxapa IOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCIIOTHI,
M3Y4YE€HHE XMMUYECKHUX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI, IPOBEIEHNE KAUECTBEHHOM peakluy Ha
cynabhaT-uoH M HaONIOJIeHUE MpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMIIEHHE C (PU3NYECKUMHU CBOHCTBAMU
azota, Gocdopa U UX COCTUHEHHUIN (BO3MOYKHO HMCIOJIB30BaHUE BUACOMATEPUAIOB), 00pa3ilaMu a30THBIX
u ¢pochopHBIX yHOOpeHHid, MmojydeHue, coOupaHue, pacro3HaBaHUE M H3YyueHHE CBOICTB aMMHaka,
MIPOBEJICHNE KAueCTBEHHBIX peakUuMii Ha HOH aMMOHHUS M (ocaT-MOH M H3YyYEeHHE MPU3HAKOB HX
NPOTEKaHMs, B3aMMOACHUCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHUCIOTHI C MeAblo  (BO3MOXKHO
MCIIOJIb30BaHNE BUJICOMATEPHUAIOB), U3YYEHHE MOJENel KPUCTAJUIMYECKUX Pem€ToK ajamasa, rpadura,
¢yiepeHa, 03HaKOMIIEHHUE C MPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOra3a, MoJyyeHHe, coOupaHue, paclio3HaBaHUE U W3Y4YE€HHE CBOMCTB YIJIEKUCIIOrO
rasa, MPOBEJCHUE KAueCTBEHHBIX PEaKIii Ha KapOOHAT M CHUIMKAT-MOHBI M M3y4YeHHE MPHU3HAKOB UX



MPOTEKaHUs,  O3HAKOMJIEHHE C  NPOAYKIMEH  CHUIMKATHOM  MPOMBIIUIEHHOCTH,  pEUICHUE
SKCINEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxxHelme HeMeTaJluIbl U UX COEIMHEHUS».

MeTta/ibl M UX COeUHEHUS

OO01mas xapakTepuCTHKa XMMHYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU MX IOJIOKEHHS B
[lepuonnueckoii cucreme xumuueckux siaemeHtoB J[. Y. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTauioB. MeTamuindeckas CBsI3b U METAIMYECKass KPUCTAIMYECKas pemeTKa. DIEKTPOXUMHUYECKUN
psan HampspkeHWd MeTayuioB. Du3nueckne W XHMHUYECKHE CBOMcTBa MeTauioB. OOIue CrocoOs
noyiydyeHusi MetauioB. [loHsTHE O KOPPO3UU METaNIOB, OCHOBHBIE CIOCOOBI 3aIlIUThI UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHINA, OpPOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[[{emounble MeTaybl: mosioxkeHue B Ilepmoanueckoil cUCTEME XHMMHUYECKHMX 3JIEMEHTOB /[.
W. MenpeneeBa, CTpoeHHE WX aTOMOB, HaxoXJeHue B npupoje. Ousnyeckue 1 XuMHUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCHUIBI U TUAPOKCUIBI HaTpus U Kanus. [IpuMeHeHue MIeNOYHBIX
METAJUIOB U UX COCIMHEHUM.

[[{emouHO3eMeNbHBIE METAIBl MAarHUM W KajabUui: mojiokeHue B Ilepmomnueckoil cucreme
xuMH4uecKux 35eMeHToB . . Menaeneesa, CTpoeHUE UX aTOMOB, Hax0XkJAeHUE B pupoae. Pusnueckue
U XUMHYECKHE CBOWCTBAa MarHusi W Kauplivd. Bakueiimne coequHeHHs] Kaiablus (OKCHI, THAPOKCHI,
coin). JKEcTKkocTh BOJIbI U CLIOCOOBI €€ yCTpaHEHMUSI.

Amomunuii: nnonoxenue B [lepuoanueckoil cucreme xumuueckux sneMmentoB /. . Menneneesa,
CTPOGHHUE aToMa, HaxoxjaAeHue B mnpupojae. Dusznueckne M XUMUYECKHE CBOMCTBA ATIOMHHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THJIPOKCH]IA ATIFOMUHHSL.

Kene3o: nmosoxenue B llepmoamueckoin cucreMe xumuueckux sieMeHtoB J[. WM. Menneneesa,
CTPOEHHE aToOMa, HaxOoXKJeHue B mnpupoje. Puznuecknue M XUMHUYECKHME CBOMCTBA kene3a. OKcuuabl,
ruzpokcuabl v conu xenesa (I11) u xenesa (I11), ux cocras, cBoicTBa U NOJyUEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C oOpasllaMM METaUIOB U CIUIaBOB, MX (DU3UYECKUMM CBOMCTBAMH, H3y4YEHUE
pE3yNbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEpUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJbIUsl W HATPUSA C BOJIOH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
UCCIIEIOBaHHE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHHs Kelle3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEAKIMH HA MOHBI: MarHusi,
KaJIbIIMS, aTFOMHUHHMS, ITMHKa, sxene3a (II) u xenesa (III), mexm (I1), HaGar0IeHME M ONTMCAHUE TIPOIIECCOB
OKpalllMBaHUsi TUIAMEHH HWOHAMU  HAaTpus, Kalusg MW KaiblUsd (BO3MOXKHO  HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), UCCIIeIOBaHHEe aM(OTEPHBIX CBOMCTB IMAPOKCHAA ATIOMUHUS U THIPOKCHU/IA IIHMHKA,
pelieHne YKCIepuMEHTaIBHBIX 3a/1a4 10 TeMe «BaskHel1ne MeTauibl U UX COSTUHEHUS.

XuMus M OKpyKamoumas cpeia

BemectBa 1 maTepuainbl B TOBCEAHEBHOM )KM3HU YeJIOBEKa. be30omacHoe ucronbpb30BaHNue BEIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXarolled cpeasl (mpenenbHas JOMycTUMas KOHIICHTpAIUs
Beiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JI0THYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJbl).

Mescnpeomemnoie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NPU M3YYEHUH XMUMHHU B 9 Kjlacce OCYIIECTBISIETCA 4epe3
WCIIOJIH30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATUM, TaK U MOHATUHN, SBISTIONTUXCSI CHCTEMHBIMU
JUISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAyUHbIE TTOHSATHUS: HAYYHBIA (paKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CUHTE3,
KIaccupuKalus, NepuoINnYHOCTh, HAOIIOACHHE, DKCIEPUMEHT, MOJACIUPOBAHUE, MU3MEPEHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBINA d(HPEKT, TEXHOIOTHSI, MATEPHATIBI.

®du3nka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaINOAKTUBHOCTbD,
MOJICKYJIa, OJJICKTPUYECKUN 3aps]l, TPOBOJHUKH, TOJYIPOBOIHUKH, HUIJICKTPUKH, (DOTODIEMEHT,
BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasi PeméTKa, CIUIaBbl, (U3MYECKHUE BEIUYHHBI, €AUHUIIBI HU3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.



Buonorusi:  ¢orocunTes, npixanue, Ouocdepa, dKOCUCTEMa, MHHEPAJIbHBIE YHAOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruzapocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, IOJE3HbIE HCKOMAEMbIE,
TOILUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuYHOCTHBIE PE3yAbTATHI OCBOSHHSI MIPOTPAMMbI OCHOBHOTO OOIIEro 0O0pa3oBaHuUs JOCTUTAIOTCS B
X0Zle OOy4eHUs XUMHM B €IMHCTBE y4yeOHOW M BOCIUTATEIbHON AEATENbHOCTH B COOTBETCTBUM C
TPaJULIMOHHBIMU  POCCUICKUMHU  COLMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
IPUHATHIMU B O0IIECTBE MTPaBUJIAMH U HOPMAMU TIOBEACHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COIMATHM3AINN 00yJArOIIUXCS.

JIMYHOCTHBIE PEe3yJbTaThl OTPaXKat0T I'OTOBHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMNA U PACILIUPEHUE OIbITA ACSITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCIIE
B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY M HAyYHOMY
HacJIe/IMI0, IOHUMaHMs 3HAYEeHUSI XUMUYECKOM HAayKH B )KM3HH COBPEMEHHOI'0 OOILIECTBA, CIIOCOOHOCTH
BJIAJIETh JOCTOBEPHOW WH(OpPMALMEH O TMepeqoBhIX MJOCTIDKEHHSX M OTKPBITUAX MHPOBOM U
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPa U OOILECTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMS:

IIPEJICTABICHNS O COLIMAJIBHBIX HOPMAax M IPaBWJIaX MEXKINYHOCTHBIX OTHOILICHUN B KOJIIEKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Yy4eOHOMCCIEI0BATEIbCKOM,
TBOPYECKOH M JPYrux BHJAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW J1€ATEIbHOCTH
IIpU BBINOJIHEHUHM YYEOHBIX, I103HABATEIbHBIX 3aJay, BBIIOJHEHUU XUMHUYECKUX SKCIIEPUMEHTOB,
CO3JIaHMM y4EeOHBIX MPOEKTOB, CTPEMJICHHUs K B3aUMOIIOHMMAHHMIO W B3aMMOIIOMOILM B Ipoliecce 3ToH
y4eOHOH /eATENIbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE IOBEIEHUE M TOCTYIKH CBOMX TOBapUIICH C
MIO3ULMN HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN IIOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XMUMHYECKOM PEaKLHUH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISAIOIINE OCHOBY JUIs IOHUMAaHUS CYIIHOCTH HAYYHOU
KapTUHbl MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOJBI, B3aUMOCBS3IX
YeJI0BEKa C MPUPOAHON CPENOH, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

MO3HABATENIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAHUH MO XUMHUH, HEOOXOUMBbIE
Ui OOBSICHEHHs HaOJII0laéMbIX IIPOLIECCOB M SIBICHWUH, IO3HABaTENIbHON, HMH()OPMAIMOHHON H
YUTATENIbCKOM KYJIBTYphl, B TOM 4YHCJIE€ HaBBIKOB CaMOCTOSITEIbHON paboOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEACTBAMH HMHPOPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0O M TMO3HAHHUIO, JIH0OO3HATENBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM U HCCIEIOBATEIbCKON JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH »H3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/0POBBIO, YCTAHOBKHM Ha
3/10pOBbIM 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBUM M HEMPUSITHE BPEIHBIX NMPUBbIUEK (YyHoTpedieHus
aJIKOT0JIsl, HAPKOTUKOB, KypeHHUs), HEOOXOIMMOCTH COOJIIO/IEHHSI MTPAaBUII 0€30MMaCHOCTH PU 0OpalleHNH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHHUIO MpodeccHil U TpyAa pa3InyHOro poja, YBaXXeHHE K TPYAY U
pe3ysibTaTaM TPyJIOBOM JESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUU 10
XUMHH, OCO3HAaHHBIH BBIOOp WMHIUBUIYaIbHOW TPACKTOPUU MPOJOIDKEHUS 00pa3oBaHUs € Y4YETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH,



yCIEmHON Mpo(ecCHOHATBHONW JEATENIbHOCTH M Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
aZlanTUPOBATHCS B MPO(ECCHOHANBHOM Cpene;

6) 3K0JI0rH4ecKOro0 BOCIIHTAHHUS:

9KOJIOTMYECKH 11eJ1ec000pa3HOe OTHOLIEHHE K IPUPOE KaK HCTOYHUKY JKU3HU Ha 3emJiie, OCHOBE €€
CYIIECTBOBAHMSA, MOHMMAaHHME LEHHOCTH 3J0pPOBOro M Oe30macHoro obpas3a >KW3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (HU3MYECKOMY M IICUXUYECKOMY 3[0pPOBbIO, OCO3HAHHE LEHHOCTH
coOMoIeHnsT MpaBuil O€30MaCHOTO TOBEACHUS MPH PadOTe C BELIECTBAMH, a TAKKE B CHTYyallMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, IOJy4YaeMble IpPU HM3YyYECHUM XUMHUH, JUIS pEUIeHMs 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOJHOM CPENOW, [UIsl MOBBILIEHHUS YPOBHS JKOJOTMYECKOW KYJbTYpHI,
OCO3HAHMA TJIO0ANBHOTO XapakTepa 3KOJOIMYECKHX NpoOJeM W MyTed HX pemeHHs MOCPEICTBOM
METOJIOB XHMMHH, JKOJIOIMYECKOIO MBILIUICHUS, YMEHHMS PYKOBOJCTBOBATBHCS MM B II03HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pPE3YJIbTAaTOB  BBLACISIOT 3HAYMMbIe IS (OPMHUPOBAHUS
MHUPOBO33pEHHUs 0OIIEHAYYHbIE MOHITHS (3aKOH, TEOPUS, MPUHIIUI, TUIIOTE3a, (PaKT, cucTema, mpoiece,
HKCHEPUMEHT W JPYyroe.), KOTOpPBhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpenMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 ATHX MPeAMETOB (JOPMUPOBATH MPECTABICHUE O LIETOCTHON HAYIHOU
KapTUHE MHpa, U YHHUBEpPCAIbHbIE Y4eOHble JEHCTBUS (II0O3HABATEJIbHBIE, KOMMYHHKATHUBHBIE,
pEryJIATUBHBIE), KOTOpble oOecrneunBaloT (GOPMHUPOBAHUE TOTOBHOCTH K  CaAMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHUIO YI€OHOH IeATEIIEHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Bba3oBble JJornyeckne aeiicTBUSA:

YMEHHSI HMCIOJIb30BaTh MPHUEMBI JIOTMYECKOrO MBINUIEHUS IMPU OCBOEHWM 3HAHUMW: PACKpPbIBATh
CMBICH XMMHYECKHUX TMOHATHH (BBIICIATh UX XapaKTEpHbIC MPHU3HAKU, YCTAHABIMBATh B3aHMOCBS3b C
JOPYTUMH TIOHSTHSIMH), WCIIOJIB30BaTh IOHSATHS JUIsl OOBSICHEHUS OTICIBbHBIX (DAKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAHUS M KPUTEPHH TS KiIacCU(UKAIIMA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHid,
YCTaHABIIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3yUEHHs, CTPOUTH JIOTHUUECKHE
paccyxaenus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), IeaTh BHIBOJIBI M 3aKIIOYCHHUS;

yMEHUE TIPUMEHATH B TMPOIECCe TO3HAHUS TMOHATUS (MPEIMETHBIE U METaNpPEeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCTIOTIb3yeMbIe B XUMHH, TPEOOPa30BHIBATH IMPOKO MPUMEHSIEMbIE
B XMMHUHU MOJICJIbHBIC TIPEJICTABIICHUS — XUMHUYECKUN 3HAK (CUMBOJI AJIEMEHTa), XUMU4ecKkas (popmyna u
ypaBHEHHE XMMHUYECKON pPEaKIMy — MpPU PElIeHUU y4yeOHO-TIO3HABaTENbHBIX 3a/ad, ¢ Y4ETOM ATHX
MOJICTIbHBIX MPEICTABICHUN BBIABIATH M XapPAaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XHMMHMYECKHUX BEIIECTB M XUMHUYECKHX PEaKIHil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIE/ICTBEHHBIE CBSI3U M POTUBOPEUHS B U3yUaEMbIX MPOLECCAX U SIBICHUSX.

ba3oBble uccienoBareibCckue AecTBUSA.

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUA, a TAKXKE B
KauecTBE OCHOBBI JUIsi (OPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpEeTEeHUE OMbITa MO IJIAHUPOBAHUIO, OpTraHM3alMd W TPOBEACHHUIO YYCHHUECKUX
AKCIIEPUMEHTOB, YMEHHE HaO0/IaTh 3a XOJIOM IIPOIeCcCa, CAaMOCTOSATEIBHO IPOTHO3UPOBATH €T0
pe3ynbrat, ¢GopMyIupoBaTh O000OIIEHHsS W BBIBOJABI MO pe3yabTaTaM TMPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MIPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEeHUE BBIOUpATh, AHAIU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIMIO PA3JIMYHBIX BUJIOB U (hopm
MPEJICTABJICHHUSI, TIONyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJSpHAs JTUTepaTypa XUMHYECKOTO
coJiepKaHusl, CITPaBOYHbBIE TTOCOOUs, pecypchl MHTEpHETa), KpUTUUYECKH OIEHUBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;



YMEHHUE TNPUMEHATh pPA3IUYHBIE METOABI M 3alpochl NpU TOUCKE M 0TOOpe HHpOpMAIMHU U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJMMBIX JJsI BBIMOJHEHUS Y4EOHBIX M IIO3HABaTENIbHBIX 3aJay
ONpeNeIEHHOTO  TUIA, NpuoOpeTeHHe OombiTa B OOJIACTH  HUCMOJIb30BaHUS  HWH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOT'MH, OBJIaJICHUE KYJIbTYpOM aKTHBHOIO HCIHOJIb30BaHUSA PA3IUUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITENILHO BBHIOMPATh ONTHUMAIbHYIO (POPMY IMpeICTaBlIeHUs] MHPOPMALUU U
WUIIOCTPUPOBATh pELIAeMble 3a/layd HECJIOXKHBIMH CXEMaMH, JAMarpaMMaMu, Jpyrumu (Gopmamu
rpaduKu 1 UX KOMOMHAIMSIMH;

YMEHHE HMCII0JIb30BaTh U aHAJIM3UPOBATH B Ipoliecce y4eOHON U MCCIe10BaTeNbCKON AeATeNbHOCTH
UHGOPMALMIO O BIUSHUM TNPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHUE
OKpY>Karolle MpUpOHON Cpebl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 3aJlaBaTh BOIPOCH! (B XO0J€ auaiora U (Wiau) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOu
TeMbI, (POPMYITHPOBATH CBOU MPETI0KEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHUSI TPEACTABIATh IOJIYYCHHBIC PE3YJbTaThl MO3HABATEIILHOW JESATEIBHOCTH B YCTHBIX HU
MMCBMEHHBIX TEKCTaX; JeJlaTh MPE3CHTALMIO PEe3yJIbTaTOB BBHIMOJHEHUS XWMHUYECKOTO 3KCIepUMEHTa
(JtabopaTopHOTO OMBITA, JIAOOPATOPHOW pPadOThl MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4E€OHOTO
MIPOCKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM TO3HABaTEIbHOU W
HCCIIEIOBATENLCKON JEATEIbHOCTH MpPU PEIICHWH BO3HUKAIOMIUX MPOOJIeM Ha OCHOBE ydé€ra OOLIuX
WHTEPECOB W COTJIACOBAHMS TO3WIHKA (0OCYXIEHHUs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI,
KOOpJUHAIIMSI COBMECTHBIX JIEHCTBUH, OMpee/ieHue KPUTEPHUEB IO OIEHKE KaueCTBa BBIMOJHEHHOU
paboThI U ApyTHE).

PerynsiTuBHble yHUBepPCAJIbHbIC YUeOHbIE 1eliCTBHA:

YMEHHE CaMOCTOSITEIIBHO ONPEAEIATh LEIU JACSITEIBHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTENBLHOCTb, BBHIOMpATh Hauboiee
s deKTUBHBIE CITOCOOBI PelIeHUsT YIeOHBIX U IMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATH MU
KOPPEKTUPOBATh MPEAIOKEHHBIM aJITOPUTM JIEUCTBUI NP BBINOJHEHUHU 33JaHUI C y4ETOM MOJIYyYEHUS
HOBBIX 3HaHMM 00 u3yyaeMbIX OOBEKTAaX — BELIECTBAX U PEaKUMIX, OLEHUBAaTh COOTBETCTBUE
IIOJIyYEHHOI0 pe3yibTaTa 3asBJICHHON LEIM, YMEHHE HCIOJIb30BaTh W aAHAJINU3UPOBATH KOHTEKCTHI,
IIpeAJIaraeMpl€ B yCIOBUU 3a/IaHUMN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX PE3yIbTaTOB M0 OCBOCHHUIO 00SI3aTENILHOTO COACPIKAHMS, YCTAHOBICHHOTO
naHHOM (enepanbHOIl pabouelt TPOrpaMMOid, BBIICIISAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIC 3HAHUA,
YMEHHUS U CTIOCOOBI JEHCTBH, crierududeckue s MpeIMEeTHON 001acTu «XUMHUS», BUABI AEITETbHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIpPETAlNH, NMPeoOpa30oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX M HOBBIX CUTYaI[UsX.

K xonuy oOyueHus B 8 kjacce rpeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXkaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
pPacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKUX MOHATHUN: aTOM, MOJIEKYyJla, XMMHUYECKUH DJIEMEHT,
IIPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMeCh (OIHOpPOJIHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJMYECTBO BEIEeCTBAa, MOJb, MOJSpHas Macca,
MaccoBasi J10JIs1 XUMHUYECKOT0 3JIeMEHTa B COCAMHEHUH, MOJISIPHBIA 00BbEM, OKCHJ, KUCIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUIATEIHLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakius, KiIacCu(pUKaus peaKuii:
peaKkIMM COEAMHEHUS, PEaKIMU pPA3JOKEHHs, PEaKUUH 3aMelIeHMs, peakluu oOMeHa, 5K30- H
SHJOTEPMUUYECKHUE PEAKIMU, TEIIoBOoM 3(PGEeKT peakiuu, SApOo aroMma, AIEKTPOHHBIM CJIOW aroMma,
aToOMHasi OpOUTalb, paAUyC aToMma, XMMHUYecKasl CBs3b, MOJSpHAs M HEIMOJSpHAs KOBAJECHTHAasl CBS3b,



HOHHAsl CBsI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J0JIsl BelllecTBa (IPOLEHTHAs KOHLIEHTpAIMs) B
pacTBope;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUECKHUX IOHSTUN W NPUMEHATH 3TU IMOHSITHUS NPU
OIMCaHWUH BEIECTB U UX IIPEBpaILEeHUI;

UCIOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY JJISI COCTaBJICHHS (OpPMYNl BEIIECTB U ypaBHEHUH
XUMUYECKHUX peaKIuii;

OIpEAEIATh BAJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTEIEHb OKHCIEHUS
9JIEMEHTOB B OWHApHBIX COEAMHEHMSX, INPUHAUIEKHOCTh BELIECTB K ONpeAeIEHHOMY Kiaccy
coelMHEHUI 1o (opMynaMm, BUA XHUMHUYECKOH CBS3M (KOBAJICHTHAs M HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpsiBaTh cmbici Ilepunonnueckoro 3akona /I. M. MenneneeBa: NEMOHCTPUPOBATH NMOHUMAHUE
NEePUOINYECKON 3aBUCUMOCTU CBOWMCTB XMMHYECKHX 3JIEMEHTOB OT UX HojoxeHus B Ilepuonmueckoit
CUCTEME, 3aKOHOB COXPaHEHMsI MacChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHMS,
3aKkoHa ABOTrajipo;

ONHKCBHIBaTh M XapaKTepu3oBaTh TaOnu4Hylo ¢opmy Ilepuomudeckoil cUCTEMBI XHMHYECKUX
9JIEMEHTOB: pa3/nyaTh IOHATHUSA «TJaBHasg noarpynmna (A-rpymma)» u «rnoboyHas noxarpymnmna (b-
rpymma)», Manble W OOJIbIINE TEePHOIbl, COOTHOCHTH O0O3HAYCHMS, KOTOpPHIE HMEIOTCS B TaOiuIe
«Ilepuonnyeckas cuctema xumudeckux siemeHtoB JI.  W. MengeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij sapa, oOlee 4ucio
3JIEKTPOHOB U pacHpeeeHUe UX 0 JIEKTPOHHBIM CJI05M);

KJIacCU(UIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUUECKHUE BELIECTBA, XUMUYECKHE peakuuu (1o
YHCIIY M COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BEIECTB, IO TEINIOBOMY 3P EKTY);

XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHMYECKHE CBOMCTBA BEIECTB pa3JUYHbIX KJIACCOB,
MOJTBEPXK/Iasi ONHUCAHUE IPUMEPAaMU MOJEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIUMX XMMHUYECKHUX
peaKuuii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAIECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYISIDHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI'0 3JIEMEHTa 10 (popMyse COeIUHEHHs, MaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, IMPOBOJIUTH
pacy€Thl 10 YPaBHEHUIO XUMUUECKOHN peaklnu;

MIPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHONW NEATEIbHOCTH — AHAIW3 U CHHTE3, CPaBHEHHE,
00001eHne, cucTeMaTU3allnio, KiacCU(UKaINIO, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3ed — ais
U3Y4YEHUsI CBOMCTB BELIECTB M XUMHUYECKHX pEaKIUi, €CTeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICICHHBII);

cleIoBaTh MpaBUjaM IOJb30BaHUS XUMHYECKOM MOCYIOW M J1abopaTOpHBIM 000pYyAOBaHUEM, a
TaKXke TMpaBWiaM OOpalleHHs C BEIIECTBAMM B COOTBETCTBUM C HHCTPYKLHUSMHU IO BBIMOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U
KHUCJIOPO/a), IPUTOTOBJICHUIO PACTBOPOB C OINpENENEHHON MaccoBOM J10jiell pacTBOPEHHOIO BEIIECTBa,
IUTAaHUPOBATh M MPOBOJUTh XMMHMUYECKHE HKCIIEPUMEHTHI MO PACHO3HABaHHMIO PACTBOPOB WIENIOYEH U
KHCJIOT C OMOILBIO UHANKATOPOB (JIAKMYC, (heHOI(PTATEHH, METUIOPAHXK U APYTHE).

K xoniy oOydyenus: B 9 kjacce mpeMEeTHbIC pe3yabTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOIINXCS YMEHHI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHIN: XUMHUYECKUIN SJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, AHHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPULATEIBHOCTD,
CTENIEHb OKHCJICHUS, XUMHUYECKas peaKIius, XUMHUUYECKas CBS3b, TEMJIOBOW A((EeKT peaxiuu, MoJb,
MOJIIPHBINA 00BEM, PACTBOP, JIEKTPOIIUTHI, HEIJEKTPOIUTHI, YEKTPOTUTHUECKAs TUCCOIMAIINS, PEAKIIUN
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTHUMble W HEOOpaTHMBIE PEAKIINH,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKLIMU,  OKUCIUTENb, BOCCTAHOBUTENb,  OKHUCIEHUE U
BOCCTAHOBJICHUE, a/UIoTponusi, amMQpOTEpPHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
METaJTN4ecKasi), KpUCTAINTNYecKasl pemérka, KOPPO3Hsl METajuIOB, CIUIABBI, CKOPOCTh XWMHYECKON
peakuuu, npeneabHo nonyctuMas konuentpanus [1JIK Bemectna;



WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKHUX INOHSTUH W NMPUMEHATH 3TU IMOHSITHUS NPU
OIMCAaHNU BELIECTB U UX NPEBPALLECHUM;

UCTOJIb30BAaTh XWMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHHS (OpPMYN BEIIECTB U YpaBHEHUH
XUMHYECKHUX PEAKLIN;

ONpEAEATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XHMHUYECKUX JJIEMEHTOB B COEIMHEHHUAX
Pa3IMYHOIO COCTABA, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHUN 1O (opMyliaMm,
BUJI XMMHUYECKOH CBSA3M (KOBAJEHTHAsI, HOHHAS, METAJUIMUECKAsl) B HEOPraHMYECKUX COEIMHEHUSX, 3apsij
MOHA 110 XMMUYECKOH (hopMyJsie, XapakTep Cpebl B BOJHBIX PACTBOPaX HEOPraHWYECKUX COEIUHEHUM,
THII KPUCTAIUIMYECKOMN PEIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbici llepuomnueckoro 3axona J[. M. MenpeneeBa M 1€MOHCTPUPOBATh €ro
MOHMMAaHHME: OMUCHIBATh U XapaKTepH30BaTh TabinuHyto popmy Ilepronndyeckoit CHCTEMbl XMMUYECKHX
9JIEMEHTOB: pa3nyaTh IOHATHUSA «TJaBHasg moarpynmna (A-rpymma)» U «rnoboyHas noxarpymmna (b-
TpYIIa)», Majible U OOJIbIINE MTEPUOIbI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B IEPUOINIECKOM
TabJIUIle, C YUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3aps]
aapa, oOlee 4MuciIo 3JIEKTPOHOB M PACHPEACNICHHE MX IO 3JIEKTPOHHBIM CIIOSM), OOBSCHATH 0O0IIue
3aKOHOMEPHOCTH B M3MECHEHHMH CBOWCTB JJIEMEHTOB M MX COCIMHEHUN B MPEIENIax MaJbIX IEPUONOB U
IJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJaccu(UUUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE peakluu (110
YHCITY U COCTAaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3((eKTy, Mo n3MEHEHHIO CTETIeHEH
OKMCJICHUS XMMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOMIME M CHeHU(pUUECKHE XUMHUYECKHE CBOICTBA MPOCTHIX U
CIIO)KHBIX BELIECTB, IIOATBEP)KIasi ONMCAaHME NPUMEpaMH MOJIEKYJISPHBIX M HOHHBIX YpPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKUii;

COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKOW IUCCOLMALMU KUCJIOT, IIEJIOYEH U COJIEH, IOJHBIE U
COKpaIIéHHbIE YpaBHEHUS peakiuii HOHHOTO OOMEHa, YpaBHEHHS pEaKIHid, TMOATBEPKIAFOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIMMT;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3ZMOXXHOCTH IPOTEKaHUS
XMMHMYECKUX IPEBPAILECHNUN B PA3IMUHBIX YCIOBHUSIX;

BBIUYUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOI0 3JIeMEHTa 1o (opMysie COeAMHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

coOyoaTh TpaBUiIa IOJIB30BAaHUS XMMHUYECKOH MOCYIOoM M 1abopaTOpHBIM OOOpYIOBaHUEM, a
TaK)Ke€ IMpaBHjia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 1O MOJYYEHHIO U COOMPAHMIO Ia3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKIUH, TOJTBEPKJAIOLINE KAUECTBEHHBIH COCTAB Pa3JINYHBIX BELIECTB: PACIO3HABATh
OMBITHBIM MYTEM XJIOpHA-, OpoMuUA-, MOAUI-, KapOboHat-, pocdar-, cunukar-, cynbdar-, THAPOKCHUI-
MOHBI, KaTHOHbl aMMOHHS M HOHBI M3YYEHHBIX METAJIJIOB, INPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX
HEOpPraHMYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JNEATEIbHOCTH — AHAIW3 U CHHTE3, CPABHEHMHE,
0000111eHIe, CUCTEMATHU3allNIO, BBISIBICHHE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — Ui M3YyYEHUS CBOWCTB
BEIIECTB U XMMHMUYECKUX PEaKIMi, eCTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAOII0ACHUE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne Hanmenoanue pasnenos, Tem O011ee KOIUYECTBO KomunuecTso Konunyectso OnexktpoHHbie (IU(POBLIE)
4acoOB Ha U3YyYCHHE KOHTPOJIbHBIX MPaKTUYECKUX paboT | 0Opa3oBaTEbHBIE PECYPCHI
pabot
Paszneal. [lepBoHayanbHble XUMHYECKHE IOHSATHSA.
1.1 | Xumus-BaxkHas o00JacTb €CTECTBO3HAHUA U 5 2 bubmuorexa [JOK
paKTHYECKast JCITEIbHOCTh YEIOBEKA. https://m.edso0.ru/7f41837c
1.2 | BemjecTBa 1 XUMHUYECKUE PEAKITHH. 15 1 bubmumoreka [IOK
https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pasznen 2. BaxxHeliiue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
2.1 | Boznyx. Kucnopoz. [Tonsitue 06 okcumax. 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.2 | Bomopon. IToHsTHE O KUCIOTAX M COJISX. 8 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.3 | Bona. PactBopsl. [loHaTHE 00 OCHOBaHMSX. 5 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.4 | OcHOBHBIE KJIaCCBI HEOPraHUYECKUX 11 1 1 bubnuoreka [IOK
COETUHCHMIA. https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB /I. . Menpaesneena.
Crtpoenne atomoB. XuMu4eckas cBi3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

3.1 | Ilepnoauueckuii 3akoH u Ilepuognueckas 7 bubnuoreka [IOK
cucremMa XMMuYeckux oanmemento . W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHHE aTOMOB.
3.2 | Xumuueckas CBSI3b. OKuCIUTETHHO- 8 1 bu6mmorexa [IOK
BOCCTAaHOBUTEJIHHBIC PEAKIINH https://m.edsoo.ru/7f41837¢c
Htoro no pazneny 15 bubanoreka [JOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

No HaumenoBanue pasnenos, Tem OO611ee KOJIMYECTBO KonnuectBo KonnuectBo DnekTpoHHbIC (IU(PPOBEIE)
Y4acoB HA U3yUCHHE KOHTPOJIbHBIX MPAKTUYECKHX paboT | oOpa3oBaTelbHbIE PECypCHI
pabor
Paznen 1. BeuecTtBo 4 XMMHYECKHE PeaKIHH.
1.1 | IloBropenue wu yriayOjeHUe 3HAHUH OCHOBHBIX 5 1 bubnuotexa [JOK
pas3zenoB Kypca Kiacca. https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XMMUYECKUX PEAKITUH. 4 bubaunoreka [IOK
https://m.edsoo.ru/7f41a636
1.3 | DnekTpoauTHYeCKas AUCCOLUANMS. XHUMHUUYECKHE 8 1 1 bu6nmorexa LIOK
peaKiiy B pacTBOpax. https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX COeIMHEHMS.
2.1 | O0mas xapakTepUCTHKAa XWMHUYECKUX 3JIEMEHTOB 4 1 Bbu6moteka [JOK
VIIA- rpynmel. ['anoress. https://m.edsoo.ru/7f41a636
2.2 | OOmas xapakTepUCTHKA XWMHUYECKUX 3JIEMEHTOB 6 Bu6moteka [JOK
VIA — rpynmbl. Cepa u e€ coeTMHeHHUSI. https://m.edsoo.ru/7f41a636
2.3 | OOmas xapakTepUCTHKAa XUMHUYECKUX DIEMEHTOB 7 1 bubmuoreka [JOK
VA- rpynmsl. Azor, pocdop 1 ux coeauHeHusl. https://m.edsoo.ru/7f41a636
2.4 | OOmas XapaKTepUCTHKAa XUMHUYECKUX DIIEMEHTOB 8 1 2 bubmuoreka [JOK
IV A- rpynmel. Yriepon HM KpeMHHH W UX https://m.edsoo.ru/7f41a636
COCIMHEHUSI.
Hroro no pasueny. 25
Paznen 3. MeTaJuibl M HX COeTHHEHHS.
3.1 | O61me cBolicTBa METAIIIIOB. 4 bubnmorexa LIOK
https://m.edso0.ru/7f41a636
3.2 | Baxxueime METaIbl M U3 COCTHMHCHHUS. 16 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Wroro mo pazieny 20
Pa3nes 4. Xumus 1 OKpyKaluias cpeaa.
4.1 | BemecTBa 1 MaTepualbl B KH3HH YENOBEKA. 3 https://m.edso0.ru/7f41a636
HWroro no pazneny 3
PesepBHOE Bpemst 3
Uroro 68 4 7
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IOYPOYHOE INIAHUPOBAHHUE 8 KIACC TPWJIOXEHME 1 K PABOYEN TPOT'PAMME 110 XUMUHA

Ne | Tema ypoka KomnuecTBo yacos [ara nzyuenus DJeKTpOHHbIE U(PPOBBIC
n/n 00pazoBaTeIbHBIC PECYPCHI
BCEro | KOHTpo | mpaktu | 8 A, 8 B 8b 8 I
JBHBIC | 9C€CKUC | ypay | pakt | mman | ¢akt | mwiaH | dakT
paboTbl | paboOTHI
1. | Ilpeamer xumun. Ponb xumuu B 1 03.09. 03.09. 02.09. bu6nuoreka [IOK
JKU3HHU 4esoBeka. Tena v BelecTBa https://m.edsoo.ru/ff0d210c
2. | IlonsTHe 0 MEeTOaxX ITO3HAHUS B 1 05.09. 04.09. 05.09. bu6nmmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
3. | [Ipakruueckas padora Ne 1 1 1 10.09. 10.09. 09.00. bubmmoreka [IOK
«[IpaBuia pabOThI B 1a00OPATOPHUH U https://m.edsoo.ru/ff0d23dc
npuémMbl 00paIeHUs C
71a00paTOPHBIM 000PYIOBAaHHEM)
4. | YucTtele BelecTBa U CMECH. 1 12.09. 11.09. 12.09. bubnnoreka IIOK
CrniocoOblI pa3enieHus cMeceit https://m.edsoo.ru/ff0d26ca
5. | Ipakruueckas pabora Ne 2 1 1 17.09. 17.09. 16.09. bubnmnorexka HOK
«Pa3nenenue cmeceii (Ha npumepe https://m.edsoo.ru/ff0d28c8
OUYHCTKH OBApEHHOM COJIN)»
6. | ATOMBI U MOJIEKYJIBI 1 19.09. 18.09. 19.09. bubnmnorexka HOK
https://m.edsoo.ru/ff0d2a6¢
7. | XuMH4YECKHE dJIEMEHTBI. 3HAKH 1 24.009. 24.09. 23.009. bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8. | IIpocTele u ClIOKHBIE BEIIECTBA 1 26.00. 25.00. 26.00. bubnmnorexka HOK
https://m.edsoo.ru/ff0d2a6¢
9. | ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 01.10. 01.10. 30.00. bubnmnorexka HOK
https://m.edsoo.ru/ff0d2d50
10. | 3aK0H OCTOSHCTBA COCTaBa 1 03.10. 02.10. 03.10. but6mmoreka [IOK
BEIIECTB. XUMHUUecKas popmyIa. https://m.edsoo.ru/ff0d2eae
BajleHTHOCTh aTOMOB XMMHUYECKUX
9JIEMEHTOB
11. | OTHOCHTETbHAS aTOMHAs Macca. 1 15.10. 15.10. 14.10. but6mmoreka [IOK
OTHOCHUTENbHAS MOJIEKYJISIPHAs https://m.edsoo.ru/ff0d323c
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Macca

12. | MaccoBas 107151 XUMHYECKOIO 17.10. 16.10. 17.10. bu6nuoreka [IOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c

13. | KonnuecTBo BemecTBa. Moib. 22.10. 22.10. 21.10. bu6nuoreka [IOK
MossipHast Macca https://m.edsoo.ru/ff0d5230

14. | ®dusndeckue U XUMHYCCKHE 24.10. 23.10. 24.10. bu6nuoreka [JOK
SBJICHHS. XUMHUYCCKAs PCaKIvsI https://m.edsoo.ru/ff0d37fa

15. | Ilpu3Haku U yciIoBUs NPOTEKAHUS 05.11 05.11 07.11 bubmmoreka [IOK
XUMHYECKHMX PEaKIUii https://m.edsoo.ru/ff0d3al6

16. | 3ak0oH cOXpaHEHUSI MacChl BEIICCTB. 07.11 06.11 11.11 bubnuorexa [HOK
XUMHUYECKUE YPaBHECHUS https://m.edsoo.ru/ff0d3b88

17. | BeunciaeHusT KOJIHYECTBA, MaCChI 12.11. 12.11. 14.11. bubnnoreka IIOK
BEIIIECTBA [10 YPABHECHUSIM https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIUn

18. | Kimaccuukamusi XuMU9IeCKIX 14.11. 13.11. 15.11. bubnuotexa [HOK
peakiui (COeIMHECHHUS, PA3JIOKCHHUS, https://m.edsoo.ru/ff0d3f34
3aMeNIeHus, OOMeHa)

19. | M. B. JIomoHOCOB — y4EHBIHi- 2611. 2611. 28.11. bubnuoreka [JOK
suImKIoneauctT. O0o0IeHNE 1 https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aIlHs 3HAHUH

20. | KonTpompHas padora Nel mo teme 28.11. 27.11. 02.12. bubnmnorexka HOK
«BemiecTBa U XUMHYECKHE PEAKITHID) https://m.edsoo.ru/ff0d4290

21. | Bozoyx — cmech ra3oB. Coctas 03.12. 03.12. 05.12. bu6mmoreka [JOK
Bo3ayxa. Kucnopoa — sneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

22. | duznvecKue 1 XUMHIECKUE 05.12. 04.12. 09.12. bubmuorexa [JOK
CBOWMCTBA KUCIIOpO/ia (PeaKIuu https://m.edsoo.ru/ff0d4614
okucieHus, ropenue). [lonstre 00
OKCHJIaxX

23. | Crioco0Obl MOTy4eHus! KUCIOopo/a B 10.12. 10.12. 12.12. bubmmoreka [JOK
71a00paTOPUK U MPOMBIIILIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpuMeHeHue KuciIopoaa

24. | TermoBoit 3¢ pexT xuMuIeckoit 12.12. 11.12. 16.12. bubmuoreka [JOK

pCaKkuunu, NOHATHUEC O
TEPMOXUMHYCCKOM YpPaBHCHHU,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OK30- U OHAOTCPMHUUYCCKUX PEAKIUAX

25. | TormBo (He(Th, Yroib U METaH). 17.12. 17.12. 19.12. bubmmoreka [IOK
3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHIS

26. | IIpaktrueckas padota Ne 3 mo reme 19.12. 18.12. 23.12. bubmuorexa [JOK
«[Tony4enue u cobupanue https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3yYCHUE €r0 CBOMCTBY»

27. | Bomopoa — 3J€MEHT U IPOCTOe 24.12. 24.12. 26.12. Bbu6nuoreka [IOK
BeiecTBo. HaxoxkaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0

28. | dusnueckre ¥ XUMHYECKUE 26.12. 25.12. 09.01. bubnnoreka IIOK
CBO¥CTBa Bojopojia. [IpuMeHeHue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29. | IlonsATHE O KHCIOTAX U COJISAX 09.01 14.01. 13.01. bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30. | CrtocoObI moyyeHust BOAOPOa B 14.01. 15.01 16.01 bu6nuoreka [IOK
J1a00paTopun https://m.edsoo.ru/ff0d4dd0

31. | [Ipaktuueckas padora Ne 4 o Teme 16.01 21.01 20.01 bubnmnorexka HOK
«[lomyuenue u coonpanue https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YICHHUE €TI0 CBOWCTBY

32. | MonsipHblif 00bEM ra3oB. 3aKOH 21.01 22.01 23.01 bubmuoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e

33. | Beruuciaenus o0béMa, KOIHYECTBA 23.01 28.01 27.01 bu6nuoreka [IOK
BEII[ECTBA ra3a Mo ero W3BeCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY

34. | Beruucnenust 00bEMOB ra30B 10 28.01 29.01 30.01 bu6mmoreka [IOK
YPaBHEHMIO PEaKIM1 Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHUH ra30B

35. | ®usnueckre ¥ XUMHYCCKHUE 30.01 04.02 03.02 bu6nuoreka [IOK
CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36. | CocraB ocHoBaHnuii. [Tonsitue 00 04.02 05.02 06.02 bu6nuorexa [IOK
WHIIKATOpax https://m.edsoo0.ru/ff0d59e2

37. | Bona xak pacTBOpUTEIb. 06.02 11.02 10.02 bubmmoreka [JOK

HaCBIHIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTBOpbI. MaccoBasi 107151 BEIIECTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40
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38. | [Ipaktrueckas padorta Ne 5 mo reme 11.02 12.02 13.02 bubmuorexa [JOK
«[IpuroToBieHre pacTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeaecseHHON MacCOBOM J101eH
pacTBOPEHHOTO BELIECTBA

39. | Kontposbnas pabora No2 o teme 13.02 25.02 27.02 bubmuorexa [JOK
«Kwucnopon. Bonopos. Bona» https://m.edsoo0.ru/ff0d6342

40. | Okcupasl: cocTas, Kiaccupukanms, 25.02 26.02 03.03 bu6nmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

41. | IlonyueHre U XMMUYECKHE CBOMCTBA 27.02 04.03. 06.03. bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIOB

42. | OcHOBaHUS: COCTaB, 04.03. 05.03. 10.03. bubnuoreka [IOK
KIaccu(UKaIsi, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca

43. | TlomyueHne u XUMUYECKHE CBOHCTBA 06.03. 11.03. 13.03. bubnnorexka HOK
OCHOBaHHMIA https://m.edsoo.ru/ff0d67ca

44. | KucioTsl: cocTaB, KiraccuuKanms, 11.03. 12.03. 17.03. bubnnoreka IIOK
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2

45. | IlomyueHue U XUMUYECKHE CBOMCTBA 13.03. 18.03. 20.03. bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2

46. | Conu (cpeaHue): HOMEHKIIATYpa, 18.03. 19.03. 24.03. bubmuoreka [JOK
CHOCOOBI OMYYCHHUS, XUMHUUECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47. | Ilpaktuueckas padota Ne 6. 20.03. 25.03. 27.03. bubnmnorexka HOK
Pemrenne sxcriepuMeHTaTBHBIX https://m.edsoo.ru/00ad9b7c
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCTMHEHUI»

48. | 'enernveckas CBSI3b MEXIY 25.03. 25.03. 14.04. bubnmnorexka HOK
KJIaccaMy HeOPTaHHMYECKHX https://m.edsoo.ru/00ad9a50
COCTUHEHUN

49. | O0001IEHNE U CUCTEMATH3ALUS 27.03. 15.04. 17.04. bu6nuoreka [IOK
3HaHUI https://m.edsoo.ru/00ad9ch?2

50. | KontponbHast pabota Ne3 o teme 15.04. 16.04. 21.04. bubmmoreka [JOK
"OCHOBHbBIE KJIACCHI HEOPTAHHMYECKUX https://m.edsoo.ru/00ad9ela
coequHeHui"

51. | IlepBble MONBITKY Ki1accupUKaIu 17.04. 22.04. 24.04. bubmuoreka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XUMHYECKHX 31eMeHTOB. [loHsaTHE O
rpynmnax CXoJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

52. | [lepnoanyeckuii 3aKOH U 22.04. | 22.04. | 23.04. 28.04. bu6nmoreka [IOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/00ada52c
XHUMHUYECKHX dj1eMeHToB 1. 1.

Menieneena

53. | [lepuoapl, rpymnmbl, TOATPYIIITHI 24.04. 29.04. 05.05. bubmuorexa [JOK

https://m.edsoo.ru/00ada52c

54. | Ctpoenue atromoB. CoCTaB aTOMHBIX 29.04. | 24.04. | 30.04. | 29.04. | 12.05. | 05.05. | bubauoreka [JOK
saep. M3orormnsl https://m.edsoo.ru/00ada342

55. | CtpoeHue 3MeKTPOHHBIX 000I0UEK 06.05. 06.05. 15.05. bubnmnoreka [HOK
aToMoB 3jeMeHTOB [lepuoanueckoit https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa

56. | XapakTepucTuKa XUMHUIECKOTO 13.05. | 29.04. | 07.05. | 30.04. | 19.05. | 12.05. | bubmmorexa LHOK
9JIEMEHTA T10 €r0 MOJIOKEHHUIO B https://m.edsoo.ru/00ada824
[Tepnonnueckoii cucreme /1. 1.

Menneneesa

57. | 3nauenue [lepuogmueckoro 3akoHa 15.05. 13.05. 22.05. bubnuorexa [HOK
JUTS pa3BUTHS HAYKH U MPAKTUKH. [, https://m.edsoo.ru/00ada96e
N. MenneneeB — y4€HbIH, IEAaror
U TPAXKJTaHUH

58. | DIeKTPOOTPULIATETLHOCTh AaTOMOB 20.05. | 06.05. | 14.05. | 06.05. | 26.02 | 15.05. | bubauoreka LIOK
XUMHYCCKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8

59. | MonHas xuMu4ecKas CBSI3b 22.05. 20.05 29.05 bubmmorexa [JOK

https://m.edsoo.ru/00adac34

60. | KoBanenTHast moysipHas XuMU4ecKas 27.05 |13.05. | 21.05 | 07.05. 19.05. | bubamnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8

61. | KoBanenTHast HenossipHas 29.05 27.05 | 13.05. 22.05. | bubnunoreka [IOK
XUMHUYECKast CBS3b https://m.edsoo.ru/00adaab9

62. | CTeneHb OKUCIICHUS 28.05 | 14.05. 26.02 bubmuorexa [JOK

https://m.edsoo.ru/00adae28

63. | OKHCITUTEIIBHO-BOCCTAHOBUTEIbHBIC 15.05. 20.05 29.05 bubmuorexa [JOK
peaKiuu https://m.edsoo.ru/00adb076

64. | OkuCIUTEIN U BOCCTAHOBUTEIU 21.05 bu6nuoreka [IOK

https://m.edso00.ru/00adb076
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65. | Konrposbnas pabora Ne4 o teme 20.05. 27.05 bubmuorexa [JOK
«CrtpoeHue atoma. XruMUYecKast https://m.edsoo.ru/00adb486
CBSI3b»

66. | PesepBHbIii ypok. O600mIEeHUE 22.05. 28.05 bubmmoreka [JOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00adb33c

67. | PesepBHbIii ypok. O6001mIeHNE 1 29.05 bubnmoreka [JOK
CHCTEMaTH3alKs 3HAHHUIA https://m.edsoo.ru/00ad9ch?2

68 | PesepBHbIii ypok. O600mIEeHUE 1 bubnmoreka [JOK

cHCTeMaTH3aIus 3HaHUuH

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB

68
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IOYPOYHOE INIAHUPOBAHHUE 8 KIACC TIPUJIOXKEHUE 4 K PABGOYEN ITIPOT'PAMME 11O XUMHWH 8 T' KJIACC

YUUTEJIb: IOHOMAPbD JL.A.
Ne | Tema ypoka KonnuectBo yacon Jarta n3ydenus DIIeKTpOHHBIE [U(PPOBBIC
n/m 00pa3oBaTeNbHbIE PECYPCHI
BCEr0 | KOHTPOJIbHBIC | TPAKTUYECKUE | IUIaH dakt
paboThI paboThI
1. | IIpenmer xumuu. Ponb XUMHUH B )KM3HU YEJIOBEKA. 1 02.09.24 bu6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2. | [lorsarue o MeTOHaxX MO3HAHUSA B XUMUU 1 03.09.24 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3. | Ilpaktuueckas pabota Ne 1 «IIpaBumna paboTsl B 1 1 09.09.24 bubnnoreka [JOK
1abopaTopuu ¥ MpuEMbI 0OpaICHUS C https://m.edsoo.ru/ff0d23dc
712a00paTOPHBIM 000PYTIOBAHUEM))
4. | Yuctele BeuiecTBa U cMecu. CriocoObl pa3aeneHus 1 10.09.24 bubnnorexa [HOK
cMeceit https://m.edsoo.ru/ff0d26ca
5. | Ilpaktuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 1 16.09.24 bubnnorexa [HOK
IpUMEPE OYUCTKH TTOBAPSHHOU COJIN )» https://m.edsoo.ru/ff0d28c8
6. | ATOMBI U MOJIEKYJIbI 1 17.09.24 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7. | XuMHUeCKUe AJIeMEHThI. 3HAKU (CHMBOJIBI) 1 23.09.24 bubnmnorexa [JOK
XUMHUYECKHMX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8. | [IpocTble U coXKHBIE BEllecTBa 1 24.09.24 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9. | ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 30.09.24 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10. | 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XMMUYCCKas 1 01.10.24 bu6nmoreka [JOK
dopmyina. BaeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11. | OtHOCHTEeRHAS aTOMHas Macca. OTHOCHUTEIIbHAS 1 14.10.24 bu6mmorexa [IOK
MOJICKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12. | MaccoBast 10J1s1 XHMHYECKOI'0 dJIEMEHTa B 1 15.10.24 bu6mmoreka [IOK
COCTMHEHUU https://m.edsoo.ru/ff0d350c
13. | KonuuectBo Bemecra. Monbs. MomsipHas macca 1 21.10.24 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d5230

14. | dusnueckrue U XUMUYECKUE SIBICHUS. XUMUYECKas 22.10.24 bubmuorexa [JOK
peaKiyst https://m.edsoo.ru/ff0d37fa
15. | IIpu3Haku U ycaoBUs IPOTEKAHUS XUMUYECKUX 28.10.24 bubmuorexa [IOK
peakiuii https://m.edsoo.ru/ff0d3al6
16. | 3aKkoH coXpaHEHUS MACCHI BEIIECTB. XUMHUYCCKHE 29.10.24 bubnmoreka [JOK
YpaBHCHHSI https://m.edsoo.ru/ff0d3b88
17. | BeruncieHus: KOJIM4E€CTBA, MACChI BEIIECTBA 10 05.11.24 bubmuorexa [JOK
YPaBHCHHSIM XMMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d5708
18. | Kiraccudukamnmsi XMMUYIECKUX PEaKIIHiA 11.11.24 bubnuorexa [JOK
(coenMHEHHUS, PA3JI0KECHHSI, 3aMEIIICHHS, OOMEHA) https://m.edsoo.ru/ff0d3f34
19. | M. B. JIoMOHOCOB — y4&HBINH-IHIIUKIONEIUCT. 12.11.24 bubnnorexa [HJOK
O000111eHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20. | KontponwHas padora Nel no teme «BelectBa u 25.11.24 bubnnoreka [JOK
XMMHUYCCKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
21. | Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kucnopon 26.11.24 bu6mmoreka [IOK
— 9JIEMEHT U IpocToe BeriectBo. O30H https://m.edsoo.ru/ff0d448e
22. | ®usznvecKue 1 XUMHYECKUE CBOMCTBA KUCIIOPOIa 02.12.24 bu6mmoreka [IOK
(peaxriu oKucIeHus, ropenue). [TlousaTre 00 https://m.edsoo.ru/ff0d4614
OKCHJIaX
23. | CriocoObI OTy4eHUs KUCIOPOa B TaOOpaTopuu u 03.12.24 bubmmoreka [JOK
IPOMBIIIIEHHOCTH. [IpuMeHenne kuciopoa https://m.edsoo.ru/ff0d497a
24. | TermoBoit 3(h(heKkT XUMUIECKO# peaKIiu, TOHATHE O 09.12.24 bubnnorexka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKIUIX
25. | TormBo (He(Th, Yrojib U MeTaH). 3arpsi3HeHne 10.12.24 bubnuoreka [IOK
BO3J1yXa, CIIOCOOBI €ro Mpe0TBPaIleHHS https://m.edsoo.ru/ff0d4c4a
26. | IIpaktuyeckas padora Ne 3 o teme «llosnyuenue u 16.12.24 bubnuoreka [IOK
coOupaHue KHCIOPO/Ia, H3yUeHHUE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27. | Bomopom — 3JeMEeHT M MPOCTOE BEIIECTBO. 17.12.24 bubnnorexka [JOK
HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
28. | ®u3nveckre U XMMAYECKHE CBOWCTBA BOJOPOA. 23.12.24 bubnnorexka [JOK
[TpumeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29. | [TonsATHE O KUCIOTAX U COJIAX 24.12.24 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d50d?2
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30. | CocoOsI moyueHus BOJIOpoia B 1abopaTtopuun 13.01.25 bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31. | [Ipaktrueckas padota Ne 4 o reme «IlomydyeHue u 14.01.25 bubmuorexa [JOK
coOupaHue BOJAOPOJIa, U3YICHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32. | Monsipublii 00bE€M razoB. 3aKk0oH ABOTaIpoO 20.01.25 bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e
33. | Beruucaenust o0béMa, KOJIMYSCTBA BEIISCTBA ras3a I1o 21.01.25 bu6mmoreka [IOK
€ro N3BECTHOMY KOJIMYECTBY BEUIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34. | Beruncienust 00bEMOB ra3oB 110 YPAaBHEHHIO 27.01.25 bubmuorexa [JOK
peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
35. | ®dusznyecKkrue U XMMHUYECKUE CBOMCTBA BOIBI 28.01.25 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
36. | CocraB ocHoBanwmii. [ToHsiTHE 00 MHAMKATOpPAX 03.02.25 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37. | Bona kak pactBoputeib. HachlmeHHbIe 1 04.02.25 bu6mmoreka [IOK
HCHACBHIIICHHBIC PACTBOPBI. MaccoBasi 101t https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
38. | [IpakTrueckas padora Ne 5 mo reme 10.02.25 bubmmorexa [IOK
«[IpuroToBreHre pacTBOPOB C ONMPEACITEHHON https://m.edsoo.ru/ff0d5eba
MAaCCOBOM J0JIell paCTBOPEHHOTO BEIIECTBA
39. | KonTponsHas padota Ne2 o reme «Kucnopon. 11.02.25 bubnuoreka [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40. | Okcupsl: cocTaB, Kiaccu(UKaIMsI, HOMEHKIATypa 25.02.25 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e
41. | [lonmyuyeHue U XUMHUYECKUE CBOMCTBA KUCIOTHBIX, 03.03.25 bu6nmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42. | OcHoBaHMsI: COCTaB, KiIaccuukaIys, HOMEHKIATypa 04.03.25 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d67ca
43. | Tlonyuenune u XUMHUYECKHE CBOMCTBA OCHOBaHUM 10.03.25 bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44. | Kucnotsl: cocTaB, Ki1accudukaiys, HOMEHKIaTypa 11.03.25 bubnnorexka [JOK
https://m.edsoo.ru/ffOdfee2
45. | [lomyueHue 1 XuMUYECKHE CBOMCTBA KUCIOT 17.03.25 bubnnorexka [JOK

https://m.edsoo.ru/ffOdfee2
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46. | Conu (cpenHmEe): HOMEHKIIATYpPa, CIIOCOOBI 18.03.25 bubmuorexa [JOK
NOJTY4CHHSI, XHMHYCCKUE CBOMCTBA https://m.edso0.ru/00ad9474
47. | TlpakTudeckas padbora Ne 6. Pemenue 24.03.25 bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 33714 10 TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHUYECKUX COCINHCHHI
48. | I'enernyeckas CBS3b MEXIy KiaccaMu 25.03.25 bubmuorexa [IOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
49. | O6001IeHNE U CHCTeMAaTH3alUs 3HAHUN 31.03.25 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
50. | KonrposbHas pabota Ne3 o reme "OCHOBHEIC 01.04.25 bubnuorexa [JOK
KJIACChI HEOPTAHMYECKUX COCAMHCHMIA" https://m.edsoo.ru/00ad9ela
51. | [lepBble MOMBITKU KIACCUPHUKAIIMA XUMAIECKUX 14.04.25 bubnnorexa [HOK
asieMeHTOB. [ToHsITHE O TpyIaX CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52. | [lepuonnyecknii 3akoH u [lepuoauyaeckas cucrema 15.04.25 bubnnorexa [HOK
XUMHUYEeCKUX dyeMeHToB J]. 1. MenneneeBa https://m.edsoo.ru/00adab2c
53. | Ilepuoapl, rpynmsl, HOATPYIIIBI 21.04.25 bubnnoreka [JOK
https://m.edsoo.ru/00ada52c
54. | Ctpoenue atomoB. CocTaB aTOMHBIX sfep. M30Tombl 22.04.25 bubnnoreka [JOK
https://m.edsoo.ru/00ada342
55. | CtpoeHue 31eKTPOHHBIX 000JI0UEK aTOMOB 28.04.25 bubnuoreka [IOK
anemeHToB [lepuoauueckoit cucremsr . 1. https://m.edsoo.ru/00ada6bc
MeHeneeBa
56. | XapakTepucTrKa XUMAYECKOTO JIEMEHTA IO €ro 29.04.25 bubnuotexa [JOK
nonoxkenuto B [lepuoauueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57. | 3nauenue [lepuonuueckoro 3aKoHa JJs pa3BUTHUS 05.05.25 bubnuoreka [IOK
Hayku u nipakTukd. J[. . MenneneeB — y4éHbIi, https://m.edsoo.ru/00ada96e
Me/Iaror U TpakJJaHUH
58. | DICKTPOOTPUIIATEIIEHOCTh ATOMOB XUMHUYECKHIX 06.05.25 bubnuorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
59. | MoHnHas xuMu4ecKasi CBsI3b 12.05.25 bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
60. | KoBasienTHas moJsipHasi XUMUYECKas CBS3b 13.05.25 bubnuorexa [IOK
https://m.edsoo.ru/00adaab8
61. | KoBasieHTHas HeMoJIsipHAasi XUMHYECKasl CBA3b 19.05.25 bubnuoreka [IOK
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62. | CTeneHb OKUCIICHHS 1 20.05.25 bubmuorexa [JOK
https://m.edsoo.ru/00adae28

63. | OKuUCIUTETHPHO-BOCCTAHOBUTENIBHBIE PEAKIIUN 1 26.05.25 bubnmoreka [JOK
https://m.edsoo.ru/00adb076

64. | OKUCIHTEIIN U BOCCTAHOBUTEIN 1 27.05.25 bubmuorexa [JOK
https://m.edsoo.ru/00adb076

65. | KontponsHas pabora Ne4 o reme «CtpoeHue 1 02.06.25 bubmuorexa [IOK
aTromMa. XMMHUYECKas CBSI3b https://m.edsoo.ru/00adb486

66. | OGoOmIeHNE U CUCTEMATH3AIIHSI 3HAHHIA 1 03.06.25 bubmmoreka [JOK
https://m.edsoo.ru/00adb33c

67. | OGoOmIeHNE U CUCTEMATH3AIIHSI 3HAHHIA 1 bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch2

68 | OO0o0OlIEeHne U cUCcTEMAaTU3aLMs 3HAHUI 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0d61c6
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MMOYPOYHOE INIAHUPOBAHHE 9 A, 9B, 9T, 9JI KIACC TPUJIOKEHHUE 1 K PABOYEH MPOT'PAMME IO XUMHUH
YUYUTEJIb:BOJIKOBA M.A.

Ne | Tema ypoka KonunyecTBo 4acos [arta nzyyenus DJEeKTPOHHBIE IUPPOBBIE
n/n 00paszoBaTebHBIC PECYPCHI
BCEro | KOHTPO | MPaKTH 9A, 9B 9r,91
JBHBIC | YECKHEC | yan dakt | mma"H | ¢gaxr
paboThl | paboThI
1. | Ilepmogmueckuii 3akoH. Ilepuonmyeckas cucrema 1 03.009. 02.009. Bu6muoteka [JOK
XuMu4eckux snemenToB JI.M. Menzeneena. https://m.edsoo.ru/00adb59e
2. | 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKHIX 1 04.009. 05.009. bubnmnorexka HOK
3JICMEHTOB MEPBBIX TPEX IEPHUOJIOB. https://m.edsoo.ru/00adb6b6
3. | Knaccudukamuss ¥ HOMEHKJIATYpa HEOPTaHHYECKHUX 1 10.09. 09.09. bubnmoreka [JOK
BEIICCTB. https://m.edsoo.ru/00adb7e2
4. | Buasl XuMHUYECKOW CBSI3U U THUIIBI KPUCTAIUIMYECKHUX 1 11.09. 12.09. bubmuoreka IIOK
PEIIETOK. https://m.edsoo.ru/00adbac6
5. | Konrponbnas pabora Nel mo teme « [loBTopenue u 1 1 17.09. 16.09.
yriryOlieHre 3HaHWi OCHOBHBIX pPa3lesioB Kypca 8
KJ1accay
6. | Knmaccupukamumss ~ XMMHYECKHX  peakiuil 1o 1 18.09. 19.09. bubmuoreka [JOK
Pa3NIUYHBIM IPU3HAKAM. https://m.edsoo.ru/00adbch0
7. | IloHsaTHe O CKOPOCTH XUMHYECKOW peaKiuu. 1 24.00. 23.00. bubmuoreka [JOK
IToHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX PEaKIHSIX. https://m.edsoo.ru/00adbe9a
8. | [lomsatne o xumMHYecKOM paBHOBecHMH. DakTopsl, 1 25.00. 26.009. bubmuoreka [JOK
BIUSIONINE HA CKOPOCTh XMMHUYECKOW peakluud u https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUIECKOTO PABHOBECHS.
9. | OkucnIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINY. 1 01.10. 30.00. bu6muoreka [JOK
https://m.edsoo.ru/00adcade
10. | Teopus IIEKTPOJINTUYECKON JUCCOLIUAINN. 1 02.10. 03.10. bubnuoreka [IOK
CwibHbIC U cl1a0bIe 3JICKTPOJIUTHI. https://m.edsoo.ru/00adcd68
11. | MoHHbIe ypaBHEHUS peakLuil. 1 15.10. 14.10. bubnuoreka [IOK
https://m.edsoo.ru/00add448
12. | XumMuueckue CBOMCTBA KUCIOT U OCHOBAaHUN B CBETE 1 16.10. 17.10. bubnunorexa LIOK
npeCTaBICHUN 00 AMEKTPOTUTUUECKON https://m.edsoo.ru/00add5d8
JIMCCOLIMAITIH.
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13. | Xumuueckue CBOMCTBA conei B CBETE 22.10. 21.10. but6mmoreka [IOK
Npe/ICTaBICHUN 00 NEKTPOIUTHUECKON https://m.edsoo.ru/00add8b2
JHMCCOIMAIINH.

14. | IlonsTHE O TUIPOIU3E CONEH. 23.10. 24.10. Bu6mmoteka [JOK

https://m.edsoo.ru/00add9d4

15. | O600mIeHNE U CUCTEMATU3aIIMS 3HAHUH. 05.11 07.11 bubnuorexa [IOK

https://m.edsoo.ru/00addd12

16. | Ilpaktuueckass  pabora  Neo 1.  «Pemenue 06.11 11.11 Bu6mmoteka [JOK
AKCICPUMCHTAIBHBIX 337134 https://m.edsoo.ru/00addbfa

17. | KourponbHas pabora Ne 2 12.11. 14.11. bubnmnorexka HOK
mo TeMe «DJEKTPOJIMTHYECKAss  JTUCCOIHAITH. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIH B PACTBOPAX)

18. | OOmiast xapakTepucTUKa TallOT€HOB. XHUMHUYECKHE 13.11. 15.11. bubnmnoreka [HOK
CBOICTBa Ha MPUMEpE XJI0pa. https://m.edsoo.ru/00addfe2

19. | Xnopoogopon. ConsHass KHCIIOTa, XHWMHUYECKHE 2611. 28.11. bu6nuorexa [IOK
CBOWCTBA, MOJy4YCHUE, IPUMECHEHHE. https://m.edsoo.ru/00ade104

20. | IIpaktuyeckas pabora Ne 2. «llomydyenue comsHOU 27.11. 02.12. bubnmnorexka HOK
KHCJIOTBI, H3y4YCHHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21. | BeruuciieHus 1o ypaBHEHHSIM XHMUYECKON PEaKIIHH, 03.12. 05.12. bubmuoreka [JOK
€CJIM OJIMH U3 PEareHTOB JIaH B H30BITKE. https://m.edsoo.ru/00ade488

22. | Ob0mas xapakTepucTika 31eMeHToB VI A -rpynmsl. 04.12. 09.12. bubmuoreka [JOK

https://m.edsoo.ru/00ade64a

23. | AmnorponHble Moamdukanuu cephl. Haxoxnenue 10.12. 12.12. bubmuoreka [JOK
cepbl U e€ coenuHEHUil B MpHpoae. XUMHUYECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBL.

24. | CepoBonoponi, cTpoeHue, (PU3NYECKHe U XUMUYECKHe 11.12. 16.12. bu6muoreka [JOK
CBOWCTBA. https://m.edsoo.ru/00ade802

25. | Okcuapl cepol. CepHas KHCIOTa, (U3UYECKUE U 17.12. 19.12. bu6muoreka [JOK
XMMHYECKHE CBONCTBA, MPUMEHEHHE. https://m.edsoo.ru/00adea28

26. | XuMHUeCKHe  pEaKIMH, JeKalue B  OCHOBE 18.12. 23.12. bubnunorexa LIOK
NPOMBIIIUICHHOTO ~ crocofba  MOJydeHUs  CepHOM https://m.edsoo.ru/00adec8a
KHUCJIOTHl. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
Cpebl COeTMHEHHSIMH CEPHI.

27. | BplunciieHue MaccOBOM JIONIM BBIXOJA TPOIYKTa 24.12. 26.12. bu6muoreka [IOK

PCaKInu.

https://m.edsoo.ru/00adec8a
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28. | O6mias XxapaKTepuCTUKa JIEMEHTOB VA -TpYIIIIHIL. 25.12. 09.01. bubnuotexa [JOK
A30T, pacrpoCTpaHeHHe B IPUPOJIE, GU3MUSCKHE U https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA.

29. | AMMuak, ero (pU3MYEeCKHe W XMMHUYECKHUE CBONCTBA, 14.01. 13.01. bubnunoreka LIOK
MOJIyYEHHE ¥ IPUMEHECHHE. https://m.edsoo.ru/00adf004

30. | [Ipaktuueckas padora Ne 3. «[lomyueHne ammmuaka, 15.01 16.01 Bu6muoteka [JOK
U3yYEHHE €r0 CBONCTBY. https://m.edsoo.ru/00adf180

31. | A3oTHas kucnoTa, €€ (pU3MYEeCKHe W XUMHUYECKUE 21.01 20.01 bu6nunoreka LIOK
CBOICTBA. https://m.edsoo.ru/00adf306

32. | Ucnonp3oBaHWE HHUTPATOB M COJIEH aMMOHHS B 22.01 23.01 bubnmnorexka HOK
KayecTBE MHHEPAJIbHBIX YHAO0OpeHUH. XHMHUYECKOE https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOWIEH cpelbl COCTUHEHUSIMHU
a30Ta.

33. | ®ochop. Oxcunm dochopa (V) u  dochophuas 28.01 27.01 bubnmoreka [JOK
KHCIIOTa, (U3NYECKUE W XUMHYECKHE CBOMICTBa, https://m.edsoo.ru/00adf68a
MOJTyYCHHE.

34. | Ucnioaws3oBanue ¢hochaToB B KAYSCTBE MUHEPATbHBIX 29.01 30.01 bubnmnoreka [HOK
ynoOpeHHuid. 3arps3HEHHE OKpYIKaroIIeld  Cpe/sl https://m.edsoo.ru/00adfc20
dhocdaramu.

35. | Yrnepona, pacnpocTpaHeHHe B MPUPoJIEe, (pu3ndecKue 04.02 03.02 bu6muoreka [JOK
¥ XUMHUYECKHE CBONCTBA. https://m.edsoo.ru/00adfd9c

36. | Okcuasl yriaepona, ux (U3NYECKHe M XMMHUYECKHE 05.02 06.02 bu6muoreka [JOK
CBOMCTBA. DKOJIOTHUECKHE TPOOJIEMBI, CBSI3aHHBIC C https://m.edsoo.ru/00adfebe
okcuzioM yriepona (1V)

37. | YroabHast KHCJIOTa U €€ COJIH. 11.02 10.02 bu6anoreka LIOK

https://m.edsoo.ru/00ae006¢

38. | [IpakTrueckass pabora Ne 4 . «[lomyuenue 12.02 13.02 bubmuorexa [IOK
yriekuciaoro raza. KadecTBeHHass peakuus Ha https://m.edsoo.ru/00ae027e
KapOOHAT-MOH»

39. | [lepBoHauanbHble  MOHATHA 00  OpPraHUYECKUX 25.02 27.02 bubnuoreka [IOK
BEIIIECTBAX KAK O COCJAMHCHHUSAX YIIIEpOoJia. https://m.edsoo.ru/00ae054e

40. | IIpakTrueckas pabota Ne 5. «Pemenue 26.02 03.03 bubnuoreka [IOK
IKCIIEPUMEHTABHBIX 337134 1o TeMe «HemeTambn https://m.edsoo.ru/00ae080a

41. | KoutponbHas pabota Ne3 no teme «Hemerasmisl u 04.03. 06.03. bubmuoteka [IOK

nX COCANHCHU

https://m.edsoo.ru/00ae0bf2
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42. | Obmas xapakKTepuCTUKa XUMUIECKUX IJIEMEHTOB — 05.03. 10.03. bubnuotexa [JOK
metaiioB. [lonoxenue metamios B [lepuonnueckoit https://m.edsoo.ru/00ae0el8
cucrteme xumuueckux anemeHToB J1. 1. Menneneena.

OO6mue dpuznyecKkrue CBOMCTBA METAJIOB

43. | O0ume XUMHUYECKHE CBOIICTBA METAJLIOB. 11.03. 13.03. but6mmoreka [IOK

https://m.edsoo.ru/00ae103e

44, | O6mue crnocoObl MOJYYCHHS METAILIOB. 12.03. 17.03. but6mmoreka [IOK

https://m.edsoo.ru/00ae1156

45. | TloHsTHE O KOPPO3UH METAILJIOB 18.03. 20.03. bubnuotexa [JOK

https://m.edsoo.ru/00ae1156

46. | IllenoyHble METAILIBI 19.03. 24.03. bubmuoreka [{OK

https://m.edso0.ru/00ae1278

47. | CoenuHeHNs MIEIOYHBIX METAJLIOB. 25.03. 27.03. bu6nmorexa LIOK

https://m.edsoo.ru/00ae14b?2

48. | lllenoyHO3eMeIbHBIC METAILIBI — KAJBIIUH U MarHui 25.03. 14.04. bubmuoreka [IOK

https://m.edsoo.ru/00ae14b?2

49. | CoenMHECHHUS IICIOYHO3EMEIIBHBIX METAJJIOB 15.04. 17.04. | 24.04. bubnuorexa [IOK

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

50. | O0oO0IIeHe U CHCTeMAaTH3alUs 3HAaHUI 16.04. 21.04. but6mmoreka [IOK

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

51. | XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHESHUS 22.04. 24.04. | 28.04.

52. | [Ipaktnueckas padora Ne 6 o teme "XKEctkocTb 23.04. 28.04. bubmuoteka [IOK
BOJIBI M METOJIBbI €€ ycTpaHeHus" https://m.edso0.ru/00ae1886

53. | AmtoMuHUI 29.04. 05.05. | 05.05. bubnuoreka [IOK

https://m.edsoo.ru/00aelae8

54. | CoeqnueHus aIlOMUHAA. 30.04. 12.05. bu6nmorexa [IOK

https://m.edsoo.ru/00aelc64

55. | XKeneso 06.05. 15.05. | 12.05 bubnuoreka [{OK

https://m.edsoo.ru/00aelc64

56. | Okcunpl, ruapokcu sl U conu xenesa (1) n xenesa 07.05. 19.05. bub6muoreka [IOK
() https://m.edsoo.ru/00ae1d86

57. | O6o0menue 1 cucTeMaTHU3aIns 3HaHUI 13.05. 13.05. | 22.05. | 15.05. but6mmoreka [IOK

https://m.edsoo.ru/00ae35e6

58. | [IpakTrueckas padora Ne 7. Perenune 14.05.

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxnetimue
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METAaJlJIbl U UX COCANHCHUS

59. | Beruucnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLIUH. 1 20.05 14.05. Bu6muotexa [JOK
https://m.edsoo.ru/00ae3de8
60. | O6oOmmIEeHre U CUuCTEeMaTH3alusl 3HAHHUIA 1 21.05 19.05 bubnuorexa [IOK
https://m.edsoo.ru/00ae1750
61. | KonrponbHas padora Ne4 o teme «Baxneimme 1 20.05
METAJUIbI ¥ UX COCIAMHCHUS
62. | BemecTBa u MaTepuaibl B TOBCETHEBHOM KU3HH 1 21.05 22.05.
YeJI0BeKa
63. | Xumuueckoe 3arpsisHeHUE OKPY>KAIOLIeH CpeIbl 1 bubnmnorexka HOK
https://m.edsoo.ru/00ae3f50
64. | Posib XUMUH B pELICHUH YKOJIOTHUECKUX MPOOIeM 1 bubnmnoreka HOK
https://m.edsoo.ru/00ae4270
65. | Pe3epBHbiii ypok. O000IIEHNE U CUCTEMATH3AIUS 1 bu6nunoreka [IOK
3HaHHH https://m.edsoo.ru/00ae4270
66. | PesepBHbliii ypok. O000IIEHIE U CUCTEMATH3AIUS 1 bu6nuorexa [IOK
3HaHH https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB 68
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MMOYPOYHOE INIAHUPOBAHME 9 KJIACC NPHUJIOXEHHUE 2 K PABOYEH ITIPOT'PAMME 110 XUMHUH 95 KJIACC
YUUTEJIb: IOHOMAPD JI.A.

Ne | Tema ypoka KonuuectBo yacos Jarta n3ydenus DIIeKTpOHHBIE [U(PPOBBIC
n/m 00pa3oBaTeNbHbIE PECYPCHI
BCEr0 | KOHTPOJIbHBIC | TPAKTUYECKUE | IUIaH dakt
paboThI paboThI
1. | Ilepuomnueckuii 3akoH. [leproanyeckas cucrema 1 02.09.24 bu6mmoreka [IOK
xumudeckux snementoB [1. M. Menpeneena. https://m.edsoo.ru/00adb59e
Ctpoenue aToma.
2. | Buapl XMUMHUYECKOU CBSI3U M THITBI KPUCTATHICCKUX 1 06.09.24 bu6mmoreka [IOK
PeIIéToK https://m.edsoo.ru/00adb6b6
3. | Kiaccel HeopraHW4ecKuX BemIecTB. | eHeTHaeckast 1 09.09.24 bubnuorexa [JOK
CBSI3b MKy HUMHU. https://m.edsoo.ru/00adb7e2
4. | IloHsiTHe 0 CKOPOCTU XMMHUYECKOHN peaKlnH. 1 13.09.24 bubnnorexa [HOK
®dakTophI, BAUSIONIMNE HA CKOPOCTh XUMHUYECKOM https://m.edsoo.ru/00adbe9a
peaKIny.
5. | Obpatumbie u HeoOpaTuMble peakiuu. [lonarue o 1 16.09.24 bubnmnoreka [JOK
XMMHUYECKOM PaBHOBECHHU. https://m.edsoo.ru/00adc28c
6. | OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIE PEAKIINH. 1 20.09.24 bubnnorexka [JOK
https://m.edsoo.ru/00adcade
7. | OKUCIUTETHHO-BOCCTAHOBUTENIbHbBIE PEAKIINU. 1 23.09.24 bubnnorexka [JOK
MeToJ 311eKTpPOHHOTO OanaHca. https://m.edsoo.ru/00adcade
8. | Knaccudukarus XUMAYECKUX PEAKITUH TI0 1 27.09.24 bubnuoteka [JOK
Pa3NUYHBIM NIPU3HAKAM. https://m.edsoo.ru/00adcd68
9. | OKTPOJHUTHI U HEDTEKTPOIUTHI. DIIEKTPOIUTHICCKAS 1 30.10.24 bubnnorexka [JOK
JVICCOITUAITHSI. https://m.edsoo.ru/00adcd68
10. | DnexTpoauTHUECKas TUCCOIUAIUS KACIIOT, 1 04.10.24 bubnmuorexa [JOK
OCHOBaHHUH coseld. IOHHbIE YpaBHEHUS peaKIii https://m.edsoo.ru/00add448
11. | Peakuu noHHOTO OOMEHA U YCIOBUS UX 1 14.10.24 bubnnorexka [JOK
POTEKaHMUS. https://m.edsoo.ru/00add448
12. | CBoiicTBa KHCJIOT U OCHOBAHHUI B CBETE 1 18.10.24 bu6mmoreka [IOK

MPEJCTaBICHUNA 00 SIEKTPOIUTHUECKOM
JMCCOLMALUU

https://m.edsoo.ru/00add5d8
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13. | CpoiicTBa coJeii B cBeTe MpeACcTaBiIeHU 00 21.10.24 bu6mmoreka [IOK
AIIEKTPOIUTUICCKON JIUCCOIMAIIIH https://m.edsoo.ru/00add8h2
14. | T'unponus coneit 25.10.24 bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
15. | IlpakTrueckas padora Ne 1. «Pemenue 28.10.24 bubmuorexa [JOK
IKCIIEPUMEHTAILHBIX 33134 https://m.edsoo.ru/00addd12
16. | O600IeHNEe ¥ cucTeMaTH3alus 3HAHUI 01.11.24 bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
17. | KonTponbsHas padota Ne2 mo teme 08.11.24 bubmuorexa [JOK
«IJEKTPOIIUTHYCCKAS TUCCOIHAIMS. XUMUYCCKUE https://m.edsoo.ru/00addecO
pEakKLuy B PaCTBOPaX»
18. | Obmas xapakrepucTrka 31emeHToB VI A rpynmsr. 11.11.24 bubnnorexa [HOK
https://m.edsoo.ru/00addfe2
19. | Xumuueckue CBOCTBA M MPUMEHEHHUE TaJIOTEHOB. 15.11.24 bubnnorexa [HOK
https://m.edsoo.ru/00ade104
20. | XnopoBogopoa. CossiHast KUCJIOTa, XUMHYECKUE 25.11.24 bu6mmoreka [IOK
CBOWCTBA, MOJY4YCHHUE, IPUMEHCHUE https://m.edsoo.ru/00ade348
21. | Ilpaktuueckas padora Ne 2 o teme «llonyuenue 29.11.24 bubnnoreka [JOK
COJISHOW KUCIIOTBI, U3yUeHHE €€ CBOMCTBY https://m.edsoo.ru/00ade488
22. | Obmas xapakTepucTuka 3J1eMeHToB VIA-rpynmbl 02.12.24 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23. | XuMHUecKHe CBOMCTBA Cephbl, AJUIOTPOIHSL. 06.12.24 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
24. | CepoBoopoi, cTpoeHue, (PU3NIECKHe U XUMHUUECKUE 09.12.24 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/00ade802
25. | OKCHUabI Cephl. 13.12.24 bu6nmoreka [JOK
https://m.edsoo.ru/00adea28
26. | CepHas KucCIOTa, (PU3NYECKHE U XUMUUECKUE 16.12.24 bubnuoreka [IOK
CBOWCTBA, MPUMCHEHHUE. https://m.edsoo.ru/00adec8a
27. | XuMHUYECKUE PEaKIIH, JIS)KAIIIE B OCHOBE 20.12.24 bubnnorexka [JOK
MIPOMBIIIIJIEHHOTO CIIOC00a MOTYYeHHs CepHON https://m.edsoo.ru/00adec8a
KHCJIOTBI.
28. | O6mas xapakTepucTUKa 3JIEMEHTOB V A-TpyIIIbL. 23.12.24 bubnuorexa [IOK

A30T, pacpocTpaHeHue B Ipupojie, PU3ndecKue u
XMMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeea6
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29. | AMMHak, ero GU3NIECKHUEe U XMMHUYECKHUE CBOMCTBA, 27.12.24 bu6mmoreka [IOK
NOJY4YCHHE ¥ IPUMEHECHUE https://m.edsoo.ru/00adf004
30. | [Ipaktrueckas padota Ne 3 o teme «IlomydueHue 10.01.24 bubmuorexa [JOK
aMMHaKa, U3y4CHUE €ro CBOWCTBY https://m.edso0.ru/00adf180
31. | Okcuns! a3ora. 13.01.24 bu6mmoreka [IOK
https://m.edso0.ru/00adf306
32. | A3oTHas KUCI0Ta, €€ (PU3NIECKHUE U XMMHUYECKUE 17.01.24 bubnuorexa [JOK
CBOWCTBA https://m.edsoo.ru/00adf518
33. | ®ocdop. Oxcun dpocdopa (V) 20.01.24 bubmuorexa [JOK
https://m.edsoo.ru/00adf68a
34. | ®ochopHas kuciaora, GU3NIECKUE U XUMUICCKHE 24.01.24 bubnnoreka [JOK
CBOWCTBA, MOJY4YCHUE https://m.edsoo.ru/00adfc20
35. | Obmas xapakTepucTuka 31eMeHToB [VA rpynmsl. 27.01.24 bubnnoreka [JOK
Yriepos. https://m.edsoo.ru/00adfd9c
36. | Okcunpl yriepoaa, ux GU3NIECKUe U XUMHYECKHUE 31.01.24 bubnnorexa [HOK
CBOMCTBA. https://m.edsoo.ru/00adfebe
37. | YroubHas KUCIOTA U €€ COJIn 03.02.24 bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
38. | [Ipaktrueckas padora Ne 4 o teme "llomydenune 07.02.24 bubmmorexa [IOK
yriieKucnoro rasa. KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOOHaAT-NOH"
39. | [lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX 10.02.24 bubnuoreka [IOK
BEIIIECTBAX KaK O COCJMHECHUAX YrIepoa. https://m.edsoo.ru/00ae054e
40. | KpemHmii 1 ero coeJUHEHNUS. 14.02.24 bubnuoreka [IOK
https://m.edso00.ru/00ae080a
41. | IlpakTrueckas padota Ne 5. «Pemenue 28.02.24 bubnuoreka [IOK
IKCIIEPUMEHTANBHBIX 337124 1o TeMe «HemeTambn https://m.edso0.ru/00ae0bf2
42. | KoutponbHas padota Ne3 no teme «Hemeranisl u 03.03.24 bubnuoreka [IOK
UX COCTUHEHUSD) https://m.edsoo.ru/00ae0e18
43. | O0mas XxapakTepruCTHKa XUMUIECKIX HIIEMEHTOB — 07.03.24 bubnuorexa [JOK
MetaioB. [lonoxenue metannos B [lepuonndeckoit https://m.edsoo.ru/00ae103e
cucteMe xuMuaeckux snemenToB [[. 1. Mennaeneena.
O6mue dpuznyecKkrue CBOMCTBA METAJIIOB
44, | O0ue XUMHYECKHE CBOMCTBA METAJLIOB. 10.03.24 bu6mmoreka [IOK

https://m.edsoo.ru/00ae1156
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45. | O6mue crocoObl MOJYYCHHS METAILIOB. 14.03.24 bu6mmoreka [IOK
https://m.edso0.ru/00ae1156
46. | TloHsTHE O KOPPO3UH METAILJIOB 17.03.24 bubmuorexa [JOK
https://m.edso0.ru/00ae1278
47. | lllenoyHble METAILIbI 21.03.24 bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
48. | CoennHeHUs IIET0YHBIX METAJJIOB. 24.03.24 bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
49. | IllenoyHO3eMeEIbHBIC METAIUIBI — KAJBIIMH U MarHui 28.03.24 bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
50. | CoennHenus 1IEI0YHO3EMENLHBIX METAIIJIOB 31.03.24 bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
51. | O6o01IeHE U cUCTEMATH3alUs 3HAHUI 04.04.24
52. | XKEctkocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS 14.04.24 bu6mmoreka [IOK
https://m.edso00.ru/00ae1886
53. | Ilpaktuueckas pabota Ne 6 mo teme "KécTkocTh 18.04.24 bubnnoreka [JOK
BOJIbI M METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54. | Amomunuii 21.04.24 bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55. | CoennHeHus aTlOMUHHSA. 25.04.24 bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64
56. | XKeneso 28.04.24 bubmuorexa [JOK
https://m.edso00.ru/00ae1d86
57. | Oxcupsl, TuapoKcu sl U comu xxenesa (II) u xxenesa 05.05.24 bu6nmoreka [JOK
(D) https://m.edsoo.ru/00ae35e6
58. | [IpakTnueckas padora Ne 7. Perienue 12.05.24
AKCINEPUMEHTAIBHBIX 3374 N0 TeMe «BaxkHenmme
METaJUTbl U UX COCTUHCHUS
59. | O6o0IIEHE U crUCcTEMATH3aIU 3HAHUH 16.05.24 bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8
60. | BeruucieHus no ypaBHEHUSIM XUMHUYECKUX PEaKLUH. 19.05.24 bubnuorexa [IOK
https://m.edso0.ru/00ae1750
61. | KonrponbHas pabora Ne4 o teme «Baxneiimume 23.05.24
MeTaJUIbl U UX COSTUHEHUS
62. | BemecTBa u MaTepuaibl B TOBCETHEBHOM KU3HU 26.05.24
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YECJI0BCKAa

63. | Xumuueckoe 3arps3HeHUE OKPYKAIOLICH CPEIbl. 1 26.05.24 bubmuorexa [IOK
https://m.edsoo.ru/00ae3f50
64. | Ponb XuMHH B PELICHUHN 3KOJIOTMUYECKUX TpoOiIeM 1 26.05.24 bubmuorexa [IOK
https://m.edso0.ru/00ae4270
65. | [ToBTOpeHue 1 bubnmoreka [JOK
https://m.edso0.ru/00ae4270
66. | PezepBHblil ypok. O000IIEHHE U CHCTEMAaTH3aIHs 1 bubmuorexa [IOK
3HaHH https://m.edsoo.ru/00ae0d0a
67. | PezepBHblil ypok. O600IIEHNE U CHCTEMAaTH3AIHS 1 bubnnorexa [HOK
3HAHUH https://m.edsoo.ru/00adb33c
68 | PesepHblil ypok. O000IIEHHE U CHCTEMAaTH3AIIHS 1 bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA
e Xumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AxkiponepHoe odmiectBo «M3narensetBo «lIpocBerienne
e  Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AkunonepHoe oomectBo «M3narenscTBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA
o Xumus, 8 knacc/ ['abpuensu O.C., OctpoymoB WN.I'., Cmankos C.A., AkunonepHoe oo61mectBo «M3narensctBo «lIpocBemenuey
o Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., Akunoneproe oomectBo «M3narenscTBo «IIpocBenienne»
e Meroanueckoe nmocodwue. 8 kmacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cinankos). [IporpamMmma kypca Xumuu s 7—9 Ki1accoB
obmeoOpaszoBarenbHbIX yupexaenui (aBTopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
e Meroanueckoe nmocoodue. 9 kiacc (aBropsl O. C. IN'abpuensn, U.I'. Octpoymos, C. A. Cnaakos). [IporpamMmma kypca xumuu st 7—9 KiaccoB
obmieoOpaszoBarenbHBIX yupexaenuid (aBTopsl O. C. ['adbpuensn, U. I'. Octpoymos, C. A. Cragkos).
Pa6ouas Terpaap. 9 knace (aBtopsl O. C. 'abpuensy, C. A. Cnaakos).
[TpoBepounbie 1 KOHTPOJIBHBIE paboThI. 9 Kiace (aBTopsl O. C. 'abpuensia, U. B. Tpuryouax).
XuMus B TECTax, 3a/1a4ax u ynpaxHeHusx. 9 xmacc (aBropsl O.C. ['abpuernsH,
. B. Tpury6uax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubimnoteka ITOK https://m.edsoo.ru/7f41837¢

2. bubmuoreka ITOK https://m.edsoo.ru/7f41a636

http://www.alhimik.ru. TIpencrasiens! cieayromme pyOpUKH: COBEThI a0UTYPUCHTY, YUUTEII0 XUMHH, CIPABOYHUK (OYCHBb OOJIbINas MOA00pKa TaOIIuIL
Y CIIPaBOYHBIX MaTepUaIOB), BeCcEnasi XMMUs, HOBOCTH, OJMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJCHUH ).

3. http://www.hij.ru. XXypran «Xumus 1 )KU3HBY» MOHATHO ¥ 3aHUMATENIBHO PAcCKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOMT B HAYKE U B MHPE, B
KOTOPOM MBI KHBEM.

4. http://chemistry-chemists.com/index.html. DnexTpoHHbBIH KypHaAT «XUMHKH ¥ XUMHS», B KOTOPOM TPEICTABICHO MHOKECTBO OMBITOB MO0 XUMHHU,
3aHUMATENFHON HH(POPMAIHH, TO3BOJISIONIEH yBIeUh YUSHHKOB SKCIIEPUMEHTAIBHOM YacThIO MIPEAMETa.

5. http://c-books.narod.ru. BceBo3morkHast auTepaTypa 1mo XMMuH.

6. http://www.prosv.ru/. ITocobus i ydamuxcsi, B TOM 4HCJe ¥ JJIs IOATOTOBKU K uToroBoi arrecranmu (OI'D u EI'D), Mmeroandeckue nocodus s
y4YHUTeNeH, HayYHO-MOMYJISIpHAs JIUTepaTypa mo XUMHUH.

7. http://1september.ru/. XXypnan s yauTeneid 1 He TOIbKO. boJbioe KOMM4ecTBO paboT yYCHUKOB, B TOM YHCJIE M HCCIIEIOBATEILCKOTO XapakKTepa.

8. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MOPTAN CO CCHUIKAMU Ha 00pa30BaTEeIbHbIE CANTHI 0 XUMHH.

9. www.periodictable.ru. Coopauk crateil 0 XUMHUYECKHX JIEMEHTaX, HIUTIOCTPHPOBAHHBIA IKCIIEPUMEHTOM
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