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1. TIOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPeACTaBICHHbIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu JOa€T NpeACTaBICHUE O LENsAX, oOled cTpaTeruu
oOydeHHMs, BOCIMTAHHUS M Pa3BUTUS OOYyYaIOUIUXCS CpPEICTBAMH Y4YEOHOIo
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe MIPEAMETHOE CoJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
pazzenaM M TeMaM IPOrpaMMbl IO XHWMHH, OINpPENEISeT KOIUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEPUCTUKHU COZIEp/KaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
OocoOEHHOCTEW O00ydYarouuxcs, ONpenensieT BO3MOXKHOCTH —MpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIEroCs MO OCBOCHHIO
y4e0OHOT0 coJiepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPrUd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TII00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U 3KOJOTMYECKON 0€301MacHOCTH, IPOOIIEM 3IPaBOOXPAHEHMUS.

N3yuyenne xumuu:

CHOCOOCTBYET  pealu3aly  BO3MOXKHOCTEH  Jjisi  caMOpa3BUTHA |
dbopMupoBaHUS KyTbTYphI IMYHOCTH, €€ 001Iel 1 QyHKIIMOHATHFHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM )KM3HU, TaK U B TPO(HECCHOHATLHON IEITeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpPhIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XMMHHM UM HEKOTOPbIX OTHENbHBIX 3HAYUMBIX TOHSTHH
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMUYECKON
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— I[lepuoanueckoro 3akona /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOICTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJyUYCHHUS
U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABIISAIOLIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHONO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METO/IaM IIO3HAaHUs B Hayke. lM3ydeHue XUMUU NPOUCXOAUT C IPUBICUEHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knaccel» u «Puszmnka. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3agaua y4eOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHUYECKUX



3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B
MPUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B Y4YEOHO-IIO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil 0Oe30MacHOro oOpaiieHus ¢ BellecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS Ba)KHOE
3HauYEHUE MPUOOPENN TaKKe 1IeU, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYyYEeHHs Ha CHUCTEMaTUYeCKoe MPHOOIIEHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TI03HABATEIBLHON JEATEIIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTBITa PA3HOOOPA3HOU NESITEIBHOCTH, MO3HAHWUS M CAMOTIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM U  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSACHATb U OLICHUBATh SIBJICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OYyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XMMHYECKHX 3HAHUW IS BBIPAOOTKH IKOJIOTHYECKHU
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpaHEHHMsI CBOETO 3J0POBbs U OKPY’KAIOLIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuUis M HAMpPaBICHHOCTH JaTbHEHUIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



2. COAEP KAHUE OBYYEHUSA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mmo3HaHWs B XMUMHUU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemectBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbja, pACTUpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpoBEeHUE OYHCTKH TTOBApPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpPOCTOe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
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cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAUPUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsmemeHT M mpocTtoe BewmecTBO. Haxoxkaenue Boaopona B
npupojsie, (GuU3MUEeCKMe UM XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOABL. Bojga kak pacTBoputTenb. PacTBOpEIL
HaceblllieHHbIE W HEHACHINIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoOJie U B KU3HU YesoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuneHuil. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Duznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoucTBa KuciaoT. Psn aktuBHocth MetaiioB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenknarypa comneil. uzndyeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHAOB U
ONMCAHWE WX CBOWCTB, MOIY4YEeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopoja (ropeHue), B3aumojaeicTBre Bogopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OINPEICIEHHON
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MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHUCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIAECOMATEPHUATIOB),
UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PacTBOpax KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUUid HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJa4 1o TeMme «BaxHelnne KiIacCchl HEOPraHMYECKHUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(DUKAIMK XUMUUYECKUX deMeHTOB. [lonsiTue o
rpynmnax CXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuonHas u  JJIMHHONEpPUOAHAs  (OPMBI
[Tepunognueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI TOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04e€K aToMOB  TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckoit cuctemsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIAM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJiApHAasT M HENOJIsApHAsl) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4eHHEe OO0pa3IOB BEMIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPHU M3YYECHHU XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: HAYYHBIM (pakT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUIN 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBUM C TMIOJOKEHUEM »3JeMEeHTOB B lleproanueckoil
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaiuysa 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEaKIHWH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTn xumudeckoil peaknuu. [lonsTme 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
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BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  AJCKTPOHHBIM  OaylaHC
OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JUYHBIMU BHIAMU
xumudeckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMW W COJIe B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura u amMasa), CIOXKHBIX BEIIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOXKHO  HCHOJIb30BAaHWE BHJCO MAaTEpUAJIOB), TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pPEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakuu pas3joKeHHUs, COCMHEHUSA), PACMO3HABAHUE HEOPraHWYECKUX
BEIIECTB C IIOMOIIbI0 KAYE€CTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HeMmeTaabl M MX COeIMHEHNS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTereHu OoKHucieHus. CTpoeHHe W (U3NYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETaJUIaMHU, HEeMeTallylaMH, Ieiaodamu). XJIOPOBOJOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJopa W XJIOPOBOAOPOJAa HA OpPraHW3M 4YeJIOBeKa. BakHeHIne XJIOpUIbl U HX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbBIC CTEMeHH OKHcIIeHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMuueckue cBoiictBa cepbl. CepoBoAopoi, CTpoeHue, (pU3NUecKue u
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XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MpEACTaBUTENSL Kjacca KHCIOT U crneuuduueckue). XUMUYECKUE PpEaKIUu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTHI.
IIpumenenue cepHoit KucaoTsl. Conu CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KHUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckre u XuMuyeckue cBoiicTea. KpyroBopoT azora B npupoje. AMMHUakK, ero
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUe U XUMHUYCCKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMoOB). docdop,
altoTponHeie Moaudukamuu Gochopa, GuUMUECKHEe M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka anemMeHToB |V A-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHBIE
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKcuasl yrieponaa, ux
¢usznueckre W XUMUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUCCKUEe U XMMHUYCCKUE CBOMCTBA,
noixyyeHne W TnpuMeHeHwe. KauecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA Tra3, HEPTh),
MPOIYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
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poJii B OKM3HM 4YeloBeKka. MarepuarbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue H XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BaxkHelIne CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakarolue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslamMu XJOpua0B (TAJOTE€HUOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaklMu Ha Cybdar-
MOH U HaOJI0JeHHEe TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yH0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE W H3YYEHHE CBOWCTB aMMHaKa, MPOBEACHHE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢GocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIOJIb30BaHUE BHUJICOMATEPUAIIOB), U3yUYCHHUE Mo/iesen
KPUCTANTMYECKUX PpEmETOK anMasza, Trpadura, ¢QylaepeHa, O03HAKOMIICHUE C
IPOIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPONCTBOM TPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclio3HaABaHUE M M3y4YCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KauyeCTBEHHBIX Peakiuii Ha KapOOHAT W
CUJIMKAT-UOHbBl W UW3y4YEHHE TNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmune HeMeTaxIbl U UX COCAUHECHUS».

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHToB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYEcKass  pemérka.  DNEKTPOXUMHUYECKUM  psif
HarnpsbkeHu metamioB. Ou3nueckue U XMMHUUYECKUE CBOWMCTBA MeTaiuioB. OO0mue
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crocoObl ToyydeHuss MeTauioB. [loHsTHE O KOppO3MHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyT'yH, IIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[Ilenounble MeTauibl: MoJokeHUe B [leprnoanyeckoil cucTeMe XMMUYECKUX
anemeHnToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXICHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusa U Kamus). OKCUuabl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCMHECHU.

[[leoyHO3EMENbHBIE METAJUIBI MAarHuii W KaJbLMW: TOJIO)KEHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUeCcKue U XUMUYECKHE CBOMCTBA MArHUS
U Kauplmsa. BaxHeimme coeauHeHUs Kainblius (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CMIOCOOBI €€ YCTpaHEHUSI.

ANOMUHMNI: OJI0O)KEeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puszndeckue u
XUMUYECKHE CBOMCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUS.

Keneso: monoxenue B Ilepuoguueckont CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoxjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA xene3a. OKCuIbl, THAPOKCUIBI U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpa3llaMud MeETaUIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB KECTKOW BOJbI, MpoOLIEcCa TOPEHUSI KEJIE3a B KUCIOPOE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAUueCTBEHHBIX PEaKIUil HA MOHBI: MAarHWs, KajblUs, allOMUHUSA, LIMHKA, jKelie3a
(1) u xemne3a (1), mequ (1), HaOMIOACHUE W OMUCAHHUE MTPOIIECCOB OKPAIIVBAHWSI
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KaiblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIEPUMEHTAIIbHBIX 3a/1a4d o TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM XW3HH YeEJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.
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XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas J10MyCTUMAast
KOHLEeHTpalus BeulecTs, aanee — [1JIK). Ponb xuMun B pemieHnn 3KOJ0THYECKUX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Meosicnpeomemmnuie ceazu

Peanuzanust MeXINpeaMETHBIX CBSI3ed NpPU HM3YYEHHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAaYYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalus, TEepUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®uzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
W30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUH 3apsl, MPOBOJHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHTtes, IbixaHue, Ouocdepa, KOCUCTEMA, MHUHEpATIbHBIC
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pE3ynbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, MOHMMAaHUA 3HAYCHHUS XUMHUYECKOW HAyKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTEBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH IpHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYNKH CBOUX TOBAPUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTABIISIOIIUE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABaTEJIbHbIE MOTHBBI, HANIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
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HAaBBIKOB CaMOCTOSATEIBHON pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypPOr, JTOCTYIMHBIMH TEXHUYCCKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHHUS TPEIMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy9aeMble MPU WU3YYCHHH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH UX PEIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PyKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,
MIPUHITAI, TUTIOTE3a, (DAKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITUBHBIE), KOTOpblE OOecneunBarOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUYECKHUX BEIIECTB U XUMUUYECKUX PEeaKIui,
yCTaHABIIMBATh TMPUYWHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThL B TIPOIleCCe TO3HAHMUS TOHATHS (TPEAMETHBIE U
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHWA, a TakKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AIMHU W TIPOBEICHUIO
YUEHHYECKMX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC
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nocobusi, pecypcbl VHTepHeTa), KpUTHYECKH OLIEHWBATh MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jIHYHbIe METOABI M 3alpOChl MPH TMOUCKE U 0TOOpe
uHGOpMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENbHBIX 3a7a4 ONPEAeAEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpPOU aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMH CXE€MaMH, JHharpaMmamu,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI IPEJIIOKEHHOM 3a/1a4H;

YMEHHUS  TPEJCTaBIATh  MOJyYEHHbIE  pe3yjibTaThl  IMO3HABATEIHLHOMN
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHH, OIpeAelieHne KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpaTh Hanbosee 3(h(PEeKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX U
MO3HABATENbHBIX 3aJ7]a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMIX,
OLIEHWBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

INPEAMETHBIE PE3YJIBTATbI
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B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHON (enepanbHO pabodeidl mporpaMMonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI
NeucTBUM, creuuduueckue s NOpeaMeTHor obnactu  «XuMHs», BHUIbI
NEATeIbHOCTH 10  TOJIYYEHHIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMMUXCS YMEHUM:

e PACKPBIBATh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSITHUH: aToOM, MOJIEKYJIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIIATECIBHOCTh, CTETCHBb
OKHCJICHUS, XMMHYECKas peakius, KiacCuPuKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJAUYC
aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJIECHTHAs CBS3b,
WOHHAasl CBSI3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasl JOJisI BELIECTBA
(MpoleHTHAs! KOHIIEHTPAaIIKsl) B pacTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH U
NPUMEHATH 3TH NOHITHUS MPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHU;

e HCTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI ()OPMYJ BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

e OIIPENIETISATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

epackpbeiBaTh cMbIcH llepuoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX JJIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

¢ ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamaeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3nuyaTh T[OHATHUS  «TJIaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
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OOJpIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCIO JIEKTPOHOB
U pacrpeieieHue UX MO IEKTPOHHBIM CIOSM);

o KJIACCU(PUIIMPOBATh XMMHYECKUE BJIEMEHThI, HEOPraHMYECKUE BEIlECTBa,
XUMHYECKUE peakiuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIIOBOMY 3D (exTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOILIME XUMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOLUIUX XUMUUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrO0 3JIEeMEHTa MO0 (OopMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJIUTH pPACUYETHl IO
YPaBHEHHIO XUMHUYECKOMN peaKiny;

e IPUMEHATHh OCHOBHBIE ONEpPAllMi MBICIUTEIbHON NEATEIbBHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CTICZIOBATH MPaBUJIAM TOJb30BAHUS XUMUYECKON TIOCYI0M 1 J1abOpaTOPHBIM
obopy/oBaHMEM, a TaK)Ke TMpaBWiIaM OOpallleHHs] C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO TOJYYEHHIO U COOMpaHMIO Ta3000pa3HbIX
BEUIECTB (BOAOpPOJAa M KHCIOpPOAA), NPUTOTOBIECHUIO pPACTBOPOB C
ONpeAEIEHHON MACCOBOM JOJIEM pAaCTBOPEHHOI'O BEIIECTBA, ILIAHUPOBATH
U IIPOBOJAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYE U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanens,
METHJIOPAHXK U APYTHE).

K xoniy oOydenus B 9 Kiaacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTNXCS YMEHHINA:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATUM: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
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OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBSI3b, TEIIOBON 3(PdekT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJMTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAsA HUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIE PEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHUCIEHHE H  BOCCTAHOBJICHHE,
ajutotponusi, aMmGpOTEpHOCTh, XUMHUYECKasi CBiI3b (KOBAJICHTHAsl, MOHHAS,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpO3HUs METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUHuH, TMPEAeTbHO IOMyCTUMAas
koHnentpauus [1JIK Bemiectna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TMOHSATUA U
MPUMEHSTH 3TH MOHATHS NPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONIPEJICIISITh BAJIGHTHOCTh M CTENEHb OKHUCJIEHUSI XUMHUYECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeOUMHEHUN 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA [0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKUX COCIAMHEHUM, TUIl KPUCTATUIMYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cMbIc [lepuomuueckoro 3axkona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCBHIBATh U XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «TJIaBHas moarpymnmna (A-rpymnma)y Hu «moOodHas
noarpynmna (b-rpynma)», Maneie U OOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaYeHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJICKTPOHOB U
pacmpeneneHue WX 1O DJIJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHECHUU CBOWMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIII C YUYETOM CTPOCHUS HX
aTOMOB;

o KJTACCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HECOPTraHMYECKUE BEIIECTBa,
XUMHUYECKUE peakuuu (MO YMCIy U COCTaBY Y4YacTBYIOIIMX B peaKkIuu
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);
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e XapaKTepu30BaTh (OMUCHIBATH) OOIIME M cHeHU(PUUECKHEe XUMUUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKJIas OIMHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJIITh YPABHEHUS JIEKTPOIUTUUECKON TUCCOLMAIIUN KUCIIOT, IIeJouei
U COJieH, TIOJIHbIE U COKpalIEHHbIE YPABHEHMS peaKIMil HOHHOTO OOMEHa,
ypaBHEHUS DPEaKIil, MOATBEPKAAIONIMX CYIIECTBOBAHUE T€HETUUECKOU
CBSI3U MEXK]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

e PACKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MOCPEICTBOM COCTaBJICHUS DJICKTPOHHOT'O OanaHca dTUX peaKIuii;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCJIOBUSIX;

e BBIUUCIISATH OTHOCHUTEJIFHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0O XHMHYECKOTO »3JIeMeHTa 1o ¢GopMmylsie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOJUTH PACUYETHI 10
YpaBHEHUIO XUMUYECKOU PEaKInu;

e COOTIONIATH MpaBUia MOJIb30BAHUS XUMHUYECKON MOCYI0M U J1abopaTOPHBIM
o0opyaoBaHMEM, a TaKXe TMpaBWwiIa oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTIEKUCIIOTOo Ta3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKAAIONINE KAUECTBEHHBI COCTAaB Pa3IMUHbBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHI-, WOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI Y HMOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIu3 U
CHHTE3, CpaBHCHHE, O0000IeHHe, CHCTEMAaTH3allui0, BBIABICHUE
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIs W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJCIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).
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4. TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
2.5 0 0 0
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Uroro mo paznueny 30

Paznean 3. Ilepuoanueckuii 3axkon u [lepuoauyeckasi cucrema xumnueckux 3jaemenToB . U. MenneseeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema ; bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. U. https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
XuMudeckasl CBS3b.
3.2 OKucIuTebHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
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9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XapaKTepUCTUKA XUMHUUECKHX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PYIHEL 2-CP https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
24 OO1ast XxapakTepUCTUKAa XMMUYECKUX 3 1 2 bubnuoreka [IOK
' anemeHToB |VA-rpynnsl. Yrieposa u https://m.edsoo.ru/7f41a636
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KPEMHUI U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M MX COeIUHEHUA
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oKpy:Kaomasi cpeia
4.1 BemecTtBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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5. MTIOYPOYHOE INTAHUPOBAHHUE

8 KNIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
[Ipenmer xumuu. Poss xuMuu B )KU3HU
1 T 1 0 0 04.09.2023 https://m.edsoo.ru/ff0d210c
yenoBeka. Tenma u BelecTa .09. httos://resh.edu.ru/
H bu6moreka [IOK
OHSTHE O METOJaX MO3HAHMS B
2 - 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d227e
T https://resh.edu.ru/
[Ipaktrueckas padota Ne 1 «IIpaBuma
N bu6mmoreka [IOK
paboTHI B TaOOPATOPUH U TIPUEMBI
3 oBpale ¢ 1a60naTo 1 0 1 11.09.2023 https://m.edsoo.ru/ff0d23dc
PAIICHHA € Ja0OpATOPHbIM R https://resh.edu.ru/
000pyI0BaHUEM
Yucrele BemrectBa 1 cMecu. CnocoObl bubmiorexa LHOK
4 A eTeHI CMEce 1 0 0 14.09.2023 https://m.edsoo.ru/ff0d26ca
pasit R https://resh.edu.ru/
[IpakTrueckas padora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
! . PHMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1 0 0 91.09.2023 https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK
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(CMMBOJIBI) XUMHUYECKHUX 3JIEMECHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/
bubmmoreka [{OK

II . .

8 POCTBIE U CIIOKHBIE BELIECTBA 28.09.2023 https://m.edsoo.ru/ff0d2a6¢c
https://resh.edu.ru/
bubmmoreka [{OK

9 ATOMHO-MOJIEKYJIIPHOE YYEHUE 02.10 2023 https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/

3aKOH MOCTOSHCTBA COCTaBa BEIISCTB. bubmmoreka [{OK

10 Xumunueckas popmyina. BaneHTHOCTh https://m.edsoo.ru/ff0d2eae

05.10.2023
aTOMOB XMMHMUYECKUX DJIEMEHTOB https://resh.edu.ru/
0 bu6moreka [IOK
THOCUTEJIbHAS aTOMHAasi Macca.
1 OTHOCHUTEIbHAS MOJIEKY/IsIpHAs Macca 09.10.2023 hitps./en.edso0. /0d323¢
YIAP o https://resh.edu.ru/

12 MaccoBas 10J1s1 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHNH 12.10.2023 | https://m.edsoo.ru/ff0d350c
KoanuectBo BemecrBa. MoJib. bubmorexa IOK

13 M 16.10.2023 https://m.edsoo.ru/ff0d5230

oJpipHai Macea o https://resh.edu.ru/

@ bu6mmoreka [JOK

W3UYECKUE U XUMHYECKHUE SBJICHUS.
14 T —— 19.10.2023 https://m.edsoo.ru/ff0d37fa
peaKtt o https://resh.edu.ru/
bubmuoreka [JOK

[Ipu3Haku U yCiIOBHS MPOTEKAHUS

15 CIMIMECKIX DAL 93.10.2023 https://m.edsoo.ru/ff0d3a16

peaxtl o https://resh.edu.ru/

3aKOH COXpPaHEHUS MaCChl BEIIECTB bubmorexa HOK

16 ’ //m. :
XVUMHYECKUE YPABHEHMS 09.11.2023 https. /. dso0. 1W/HUG3hE8

https://resh.edu.ru/

28



https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/

Breraucienus koiudecTBa, MacChl bubmuoreka [JOK
17 BEILIECTBA [10 YPABHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
N 13.11.2023
peakuui https://resh.edu.ru/
Knaccugukanus XuMHIECKIX peakuuit bubnuorexa [JOK
18 (coemuHEeHMS, Pa3I0KCHHUS, 16.11.2023 https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa) https://resh.edu.ru/
M. B. JlomoHOCOB — yu€HBIii- bubnuorexa [JOK
19 sHIMKIoNeucT. O600IEeHne U https://m.edsoo.ru/ff0d40c4
. 20.11.2023
cucTeMaTru3anus 3HaHUH https://resh.edu.ru/
KonTtponsnas pabora Nel no teme bubmorexa OK
20 B 93.11.2023 https://m.edsoo.ru/ff0d4290
«BerecTBa 1 XUMHYECKUE PEAKITHIDY A1 httos://resh.edu.ru/
Bo3nyx — cmecs razos. CocraB bubnuoreka [IOK
21 Bo3ayxa. Kucimopoa — sneMeHT u https://m.edsoo.ru/ff0d448e
27.11.2023
npocroe BemecTBo. O30H https://resh.edu.ru/
du3nyeckre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
22 KHCJIOpoJia (PeaKIuy OKUCICHUS, https://m.edsoo.ru/ff0d4614
30.11.2023
ropenue). [Tonstue 006 okcuaax https://resh.edu.ru/
CriocoObl MOTy4eHHS KUCIIOPoa B bubnuoreka [JOK
23 J1a00paTOPHUH U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
04.12.2023
[Ipumenenue kuciopoaa https://resh.edu.ru/
TennoBoii 3 HeKT XuMHIECKOM
bubmuoreka [JOK
peaxiuu, IoHATHE O
24 ] 07.12.2023 https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM ypaBHEHHUH, 9K30- U 12. https://resh.edu.ru/
SHIOTEPMHUECKUX PEAKIUAX
25 TomnuBo (HedTh, yrojb U METaH). bubnuoreka [IOK
3arpsi3HeHue BO3/ayXa, CIIOCOObI ero 11.12.2023 | https://m.edsoo.ru/ff0d4c4a
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IIpeI0TBpAILEHUS

https://resh.edu.ru/

[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «Ilonmyuenue u coOupaHue KUCIOpPoaa, https://m.edsoo.ru/ff0d4ae2
N 14.12.2023
HU3yYEHHUE Er0 CBOMCTB) https://resh.edu.ru/
bubmmoreka [{OK
Bonmopox — anemeHT u nmpocroe
27 BemecTBo. Haxoxaenue B mpupoie 18.12.2023 tps//m.edsao.ru/fld4ddd
m ' g PHpOA o https://resh.edu.ru/
o . bubmmoreka [{OK
M3UYECKUE U XUMHUECKHE CBOMCTBA
28 sononona. [ToiMeHeHIe BEOIobOM 91122023 https://m.edsoo.ru/ff0d4dd0
Aopoaa. Hp JIOPOA o https://resh.edu.ru/
bu6moreka [IOK
29 [ToHsATHE O KHCITOTAX U COMSAX 95 12 2023 https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/
CriocoOsI moTy4eHust BOA0poaa B Bubnmorexa [JOK
30 1B0DaTo e 98.12.2023 https://m.edsoo.ru/ff0d4dd0
J1adopatopuu T https://resh.edu.ru/
[IpakTruueckast pabota Ne 4 o Teme bubnuoreka [IOK
31 «ITomyuenue u coOupaHue BoI0POIa, https://m.edsoo.ru/ff0d4f42
. 11.01.2024
HU3yYECHHUE €ro CBONCTBY https://resh.edu.ru/
MonspHbiii 00bEM ra3oB. 3aKOH bubmorexa HOK
32 ABOFADO 15.01.2024 https://m.edsoo.ru/ff0d542e
AP R https://resh.edu.ru/
Brruncienus o0béMa, KOIMYECTBA
33 BEIIlECTBA rasa 1o ero u3BECTHOM bubmorexa LIOK
. N Y 18.01.2024 |  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34 Brruucnenust 00EMOB ra3oB 1o bubmuoreka [JOK
YPaBHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA 22.01.2024 | https://m.edsoo.ru/ff0d5708
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00BEMHBIX OTHOLLIEHUN I'a30B

https://resh.edu.ru/

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK

35 https://m.edsoo.ru/ff0d587a
BOAEL 25.01.2024 https://resh.edu.ru/

CoctaB ocHoBaHui. [lonsarue 00 bubmorera [JOK

36 ETKATODAX 99.01.2024 https://m.edsoo.ru/ff0d59e2

g p o https://resh.edu.ru/
Bopa xak pactBoputens. HacbileHnbie bubmmoreka [{OK
37 Y HEHACHIIIICHHBIE PACTBOPBHIL. https://m.edsoo.ru/ff0d5b40
01.02.2024
MaccoBas 1014 BelecTBa B pacTBOpe https://resh.edu.ru/
[IpakTnueckas padota Ne 5 o Teme
bu6moreka [IOK
«IIpurotoBneHue pacTBOpPOB ¢
38 OTpeIeIEHHOM MacCOBOM J0JIei 05.02.2024 htps://im.edsoo.ru/tfGdSeba
pent H_‘ o R https://resh.edu.ru/
pPacTBOPEHHOTO BEIIECTBA»
KonTtponpHas padota Ne2 o teme bubmorexa [OK
39 «Kicroporn. Boropor. Boxas 08.02.2024 https://m.edsoo.ru/ff0d6342
R R https://resh.edu.ru/
bu6mmoreka [JOK
OKkcuapl: cocTaB, Kiaccudukaus,

40 . 12.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHICTaTYpa R https://resh.edu.ru/
[Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 15.02.2024 https://m.edsoo.ru/ff0d664e
OKCHIOB https://resh.edu.ru/

) bubnuoreka [JOK
OcHOBaHHMsI: COCTaB, KIacCH(UKAIIHS,
42 HOMEHKIATVDA 19.02.2024 https://m.edsoo.ru/ff0d67ca
M A https://resh.edu.ru/
43 [Tonyuenune u XuMu4eCKe CBOMCTBA bubnuoreka [IOK
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OCHOBaHHUU 22.02.2024 | https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/
bubmmoreka [{OK

Kucnotsr: cocras, kmaccudukanus,

44 HOMEHKIATVDA 26.02.2024 https://m.edsoo.ru/ffOdfee2
11aTyp R https://resh.edu.ru/
. bubmmoreka [{OK
[ToyueHue M XUMUYIECKHE CBOWCTBA
45 HCNOT 99.02.2024 https://m.edsoo.ru/ff0dfee2
T T https://resh.edu.ru/
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) HI:)J'I )eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa HOK
N v ’ 04.03.2024 | https://m.edsoo.ru/00ad9474

CBOMCTBA

[IpakTueckas padota Ne 6. Pemenue
bu6moreka [IOK

IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME

47 https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX 07.03.2024 _

. https://resh.edu.ru/

COCTMHCHUID
bu6mmoreka [IOK

['eneTnveckas CBsI3b MEXKIY KJIaCCaMH

48 HEOpraHWYeCKUX COCIMHCHUM 11.03.2024 hitps./m.eds00.ru/00ad9a50
p 4 T https://resh.edu.ru/
O0o001Ienre ¥ cUCTEMATU3 AL bubmorexa LHOK
49 . 14.03.2024 https://m.edsoo.ru/00ad9ch2
SHatun T https://resh.edu.ru/
KonTtponsnas padora Ne3 mo teme bubnunoreka [JOK
50 OCHOBHLIevKJ'IaCCLI HEOPraHUYECKUX 18.03.2024 https://m.edsoo.ru/00ad9ela
coequHeHun" https://resh.edu.ru/
[TepBbie MONBITKH KIacCU(pUKAITTU bubmuoreka [JOK
51 XUMHYECKUX dJeMeHTOB. [loHsATHE O 91.03.2024 https://m.edsoo.ru/00ad9ffa

rpyimnax CXOAHbIX 3JICMCHTOB

https://resh.edu.ru/
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[Tepuonnueckuii 3aKOH U

bubmuoreka [JOK

52 [Iepnoauueckas cucteMa XMMUYECKUX 04.04.2024 https://m.edsoo.ru/00ada52c
snementoB JI. . Menneneesa o https://resh.edu.ru/
bubmmoreka [{OK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI 08.04.2024 https://m.edsoo.ru/00ada52c
https://resh.edu.ru/
bubmmoreka [{OK
Crpoenue atomoB. CocTaB aTOMHBIX
54 a1eh. M30TOMLL 11.04.2024 https://m.edsoo.ru/00ada342
s1CPp- o https://resh.edu.ru/
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
55 aToMOB 2J1eMeHTOB Ileprnoanueckoii bubmorexa LOK
PHO 15.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
bu6mmoreka [IOK
56 DJIEMEHTA 1O CTO HIONOAEHHIO B https://m.edsoo.ru/00ada824
[Tepunoamuaeckoii cucreme /1. M. 18.04.2024 https://resh.edu.ru/
Meunneneena
3nauenue [leproanyeckoro 3akoHa
bu6mmoreka [IOK
JUISl pa3BUTUS HAYKU U nipakTuku. J[. W.
57 MeHICIeeR — VMEHELL e 99 04.2024 https://m.edsoo.ru/00ada96e
HJICTICER == YHCHDIH, TeAaror 1 T https://resh.edu.ru/
rpakJIaHUH
35 bu6mmoreka [JOK
JIEKTPOOTPHUIIATEIILHOCTh ATOMOB
58 https://m.edsoo.ru/00adaab8
XUMHAYECKUX DIIEMEHTOB 25.04.2024
https://resh.edu.ru/
bubnuoreka [JOK
59 n Jim. .
OHHAas XUMHUYECKAS CBSI3b 99.04.2024 https://m.edsoo.ru/00adac34
https://resh.edu.ru/
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
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CBS3b 02.05.2024 | https://m.edsoo.ru/00adaab8
https://resh.edu.ru/
KOBaJIeHTHaﬂ HCITIOJIIPHAA XUMHUYCCKas BI/I6JII/IOT€K3. HOK
61 p 1 06.05.2024 https://m.edsoo.ru/00adaab9
CBA3D T https://resh.edu.ru/
bubmmoreka [{OK
1 J/Im. .

62 CrerneHp OKUCIIEHUS 09.05.2024 https://m.edsoo.ru/00adae28
https://resh.edu.ru/
bubmmoreka [{OK

OKXUCIUTETBEHO-BOCCTAHOBUTEIHHBIE
63 1 13.05.2024 https://m.edso00.ru/00adb076
peakim o https://resh.edu.ru/
bu6moreka [IOK

64 OKXUCIUTETN U BOCCTAHOBUTETU 1 16.05.2024 https://m.edso0.ru/00adb076

https://resh.edu.ru/
KonTtponbHas padota Ned4 o teme bubnuoreka [IOK
65 «CTtpoeHne atoMa. XUMHIECKast 1 90.05.2024 https://m.edsoo.ru/00adb486
CBSI3b)» https://resh.edu.ru/
. bu6mmoreka [IOK
66 Pesepibiii ypox. 0606?1 cHue 1 1 https://m.edsoo.ru/00adb33c
cUCTEMATU3ALHUS 3HAHUI 23.05.2024 .
https://resh.edu.ru/
. bu6mmoreka [JOK
P . 00600
67 C3CPBHBIM YPOK © fll cHue 1 1 https://m.edso0.ru/00ad9ch?2
CHCTCMATHIAIMA SHAHMH https://resh.edu.ru/
. bubnuoreka [JOK
P . 06006
68 CACPBHBIH YPOR. 1109 ilI cae 1 https://m.edsoo.ru/ff0d61c6
CHCTCMATHIAIMA SHAHMH https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema bubnuorexa [JOK
1 XUMHUYeCKnX dyeMeHToB J1. 1. 1 0 0 https://m.edsoo.ru/00adb59e
04.09.2023 _
MenneneeBa B CBETE yUEHUS O https://resh.edu.ru/
CTPOCHUH aToMa.
OCHOBHBIE BUJIBI XUMHUYECKOM CBSI3H. bubmuorexa [JOK
2 BOKHEUIINE KJIACCHI HEOPTaHUYECKUX 1 0 0 https://m.edsoo.ru/00adb6b6
. 08.09.2023 _
COEIUHEHU. https://resh.edu.ru/
DNEKTPOIUTHI U HETEKTPOIIUTHI.
DNEeKTPOIUTHYECKAs TUCCOLUAIUS
BEIIECTB B BOJIHBIX PacTBOPAx bubmiorexa HOK
3 . o 1 0 0 https://m.edsoo.ru/00adb7e2
JlabopaTtopuslii onibIT 1. "HcnibiTanue 11.09.2023 .
https://resh.edu.ru/
BEIIECTB Ha JEKTPUUYECKYIO
MPOBOJIUMOCTB"
DNEKTPOIUTHYECKAs TUCCOLIUAIUS bubmotera [JOK
4 KHCHOTP enouei 1 coneit 1 0 1 15.09.2023 https://m.edsoo.ru/00adbac6
- I T https://resh.edu.ru/
CnaOble ¥ CUTTbHBIC AJIEKTPOJIUTHI.
5 1 0 0 https://resh.edu.ru/
CrerneHp TUCcCOoUanuu 18.09.2023 D
5 Peakunu noHHOTO 0OMEHa U YCIOBHUS 1 0 0 bu6mmoreka [JOK
ux npotekanus. JlabopatopHsli 22.09.2023 | https://m.edsoo.ru/00adbch0
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onbIT No2." Peakuiuu oOMeHa MEXTy
pacTBOpaMu AJIEKTPOJIUTOB"

https://resh.edu.ru/

OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC
peakuuu. OKucIeHue u

bubmmoreka [{OK
https://m.edsoo.ru/00adc28¢c

BOCCTaHOBJICHUE 29.09.2023 https://resh.edu.ru/
Peakiiuu nonHOT0 OOMEHA U yCIIOBHS
. bubmmoreka [IOK
ux nporekanus. JlabopaTopHbIit
8 onbIT Ne3. KauecTBeHHBIC peakiiuu 25.09.2023 itps://m.edsao.ru/0adheda
e peadt T https://resh.edu.ru/
Ha UOHBI.
OKHCITUTETHHO-BOCCTAHOBUTEIIbHBIC bu6moreka [IOK
9 peakiuu. OKUCICHHE U 02.10.2023 https://m.edsoo.ru/00adcade
BOCCTAHOBJICHUE https://resh.edu.ru/
bu6moreka [IOK
10 IM'aaponus coseit 06.10.2023 https://m.edsoo.ru/00adcd68
https://resh.edu.ru/
[Ipaktrueckas padota Ne 1. Pemenue bubnuoreka [IOK
11 9KCIIEPU-MEHTAJBLHBIX 33/1a4 110 TEME https://m.edsoo.ru/00add448
09.10.2023
«INEKTPOIUTUYECKAS TUCCOLIUALIHS https://resh.edu.ru/
Kontponbnas padorta Nel o teme: bubnuoreka [JOK
12 «DNEKTPOIUTHYECKAS 13.10.2023 https://m.edsoo.ru/00add5d8
ITUCCOIIM AL, https://resh.edu.ru/
[TonoxeHune KUCIOPOA U CEPHI B
MEPUOANYECKON cUCTEME bubnunoreka [JOK
13 XUMHUUYECKUX AJIEMEHTOB, CTPOCHHUE https://m.edsoo.ru/00add8b2
16.10.2023
nx aroMoB. O30H — aJIIOTPOIIHAA https://resh.edu.ru/
MOAU(HUKAIUS KUCIOPOIa.
14 Cepa. AmtoTponus cepsl. bubnuoreka [IOK
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dusnuecKkue U XUMHU-4eCKUe 20.10.2023 | https://m.edsoo.ru/00add9d4
cBOlicTBa cephl. [IpuMeHenue. https://resh.edu.ru/
CepoBogopoa. Cynboust
P P . ytsk bubmmoreka [{OK
JlaboparopHblit onbIT Ned:
15 p i 93.10.2023 https://m.edsoo.ru/00addd12
acrio3HaBaHUE CyIb(OUI- U 10. https://resh.edu.ru/
Cynb(UT-MOHOB B pacTBOpPE
Cepnuctbiii ra3. CepHucTasi KUCiI0Ta
. bubmmoreka [{OK
u ee conu. JlaboparopHsblil onbIT NeS:
16 p bbaT-HOHOB B 97102023 https://m.edsoo.ru/00addbfa
acniosHaBarue cyx o https://resh.edu.ru/
pacTtBope.
Oxkcun cepri( V). CepHas kuciora u bubmorera [JOK
17 a6 . NoG 10.11.2023 https://m.edsoo.ru/00addecO
ee coiu JlJaGopaTtopHbIii OmbIT No A1 httos://resh.edu.ru/
OKucauTeIbHBIC CBOMCTBA bubmuorexa [JOK
18 KOHIICHTPUPOBAH-HOM CEpHOI 13.11.2023 https://m.edsoo.ru/00addfe?
KHCIIOTBI. https://resh.edu.ru/
[IpakTuueckas padota Ne 2. Permenue bubnuoreka [IOK
19 IKCIIEpU-MEHTAJILHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ade104
17.11.2023
«[Toarpynmna kuciaopoa» https://resh.edu.ru/
[ToHATHE O CKOPOCTH XUMHUYECKUX bubnuoreka [JOK
20 peaknuii. Kataauzatopsl. https://m.edsoo.ru/00ade348
20.11.2023
XUMHUYECKOE pPaBHOBECHE https://resh.edu.ru/
[Tonoxxenue a3ora u pochopa B
MEPUOANYECKON cUCTEME bubnunoreka [JOK
21 XUMHUUYECKUX AJIEMEHTOB, CTPOCHHUE 24.11.2023 https://m.edsoo.ru/00ade488

nx atoMoB. A30T. CBOICTBA,
MIPUMEHEHHE

https://resh.edu.ru/
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Ammuak. Ou3nyecKue U XUMHYSCKHAE

bubmuoreka [JOK

22 N https://m.edsoo.ru/00ade64a
cBoiicTBa. [losiyuenue, npuMeHeHue 27.11.2023 https://resh.edu.ru/
Conu ammonwmst . JIabopaTopHbIii bubnmoreka [JOK
23 onbIT Ne7: B3aumoieiictBre coseit https://m.edsoo.ru/00ade802
01.12.2023
aMMOHMS CO IIEJI0YaMHU https://resh.edu.ru/
[IpakTnueckas padbora Ne 3. bubnuorexa [JOK
24 <<Honyqune aMMHaKa U U3y4eHue 04.12.2023 https://m.edsoo.ru/00ade64a
€ro CBOMCTB)» https://resh.edu.ru/
bu6mmoreka [IOK
AzotHas kucnorta. CtpoeHue
25 a 08.12.2023 https://m.edsoo.ru/00adea28
MOJICKYIIBL. LIOTyHCHHE. o https://resh.edu.ru/
. . bubmuorexa [JOK
OxucIuTeNbHBIC CBOHCTBA A30THOM
26 11.12.2023 https://m.edsoo.ru/00adec8a
KHCIOTH T https://resh.edu.ru/
bu6mmoreka [IOK
27 Conu a30THOM KHCIIOTHI 15.12.2023 https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
bu6mmoreka [JOK
28 ?OC(})OP' AssioTpomit Gocopa. 18.12.2023 https://m.edsoo.ru/00adeea6
BoiicTsa docopa o https://resh.edu.ru/
Oxcun pochopa(V). bubnuoreka [JOK
29 OptodocdopHas KucioTa u ee CoJu. https://m.edsoo.ru/00adf004
22.12.2023
MunepanbHbie y100peHus. https://resh.edu.ru/
[IpakTuueckas pabora Ne 4. bubnnoreka [JOK
30 «OrnpeneneHne MUHEPAIbHBIX 95 122023 https://m.edsoo.ru/00adf180

yI0OpeHui»

https://resh.edu.ru/

38



https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00ade802
https://resh.edu.ru/
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/
https://m.edsoo.ru/00adea28
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/
https://m.edsoo.ru/00adf004
https://resh.edu.ru/
https://m.edsoo.ru/00adf180
https://resh.edu.ru/
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[TosoxkeHue yriiepoja u KpeMHUS B
[IEPUOAU-UYECKOU CUCTEME
XUMHUYCCKHX 3JICMCHTOB, CTPOCHUC

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

29.12.202
UX aTOMOB. AJTOTPOITHBIE MO (- o 023 https://resh.edu.ru/
KaIlll{ yriiepoia
Oxcup yranepona (11): coiictaa, bubnuorexa [JOK
32 ¢u3noIoruuecKoe 1eUcTBIE Ha 12 01.2024 https://m.edsoo.ru/00adf518
OpraHu3m https://resh.edu.ru/
Oxkcun yraepona (1V). Yronbaas bubmiorexa HOK
33 https://m.edsoo.ru/00adf68a
KHCJIOTa U €€ COJIU. 15.01.2024
https://resh.edu.ru/
JlaGopaTopHbIit omibIT Ne§: bubmuorexa [JOK
34 KadgectBennas peakius Ha kapOOHAT- 19.01.2024 https://m.edsoo.ru/00adfc20
VOH https://resh.edu.ru/
[TpakTuueckas padota Ne 5.
bu6mmoreka [IOK
[Tonydyenue oxcuna yriaepoaa (1V) u
35 . https://m.edsoo.ru/00adfd9c
M3y4YeHue ero cBoucTB. Pacmo- 22.01.2024 _
https://resh.edu.ru/
3HaBaHHe KapOOHATOB
Kpemuuii u ero coeqmHeHus.
. bu6mmoreka [JOK
Crexuo. llement. JlabopaTopHsIit
36 onbIT Ne9: KauecTBeHHas peakius Ha 26.01.2024 https.//m.edsoo.ru/00adfebe
o pearht R https://resh.edu.ru/
CHJIUKAT-UOH
O06o01enre MaTepuaia mo TeMam: bu6mmoreka [JOK
37 «Kucnopoxa u pocdop. A3oT u 99.01.2024 https://m.edsoo.ru/00ae006¢
dbochop» https://resh.edu.ru/
38 KonTponpHast paboTa no Temam: bubnuoreka [IOK
«Kucnopon u pocdop. Azor u 02.02.2024 | https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00adf306
https://resh.edu.ru/
https://m.edsoo.ru/00adf518
https://resh.edu.ru/
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/
https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/
https://m.edsoo.ru/00adfebe
https://resh.edu.ru/
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/
https://m.edsoo.ru/00ae027e

bocdop».

https://resh.edu.ru/

39

ITonoxeHue MeTaioB B
IIEPUOANYECKON CHCTEME
XUMUYECKnX deMeHToB J1. 1.

bubmmoreka [{OK
https://m.edsoo.ru/00ae054¢

05.02.2024
Menneneera. Metanandeckasl CBs3b. https://resh.edu.ru/
dusnyecKkue CBON-CTBA METAJIOB
40 XuMHUYECKHEe CBOMCTBA METAJIJIOB. bubmmoreka [{OK
Psin HanpspKeHMIA METaIIoB. 09.02.2024 | https://m.edsoo.ru/00ae080a
[[lerounbie MeTaiibl. Haxoxaenue B bubnuoreka [JOK
41 npupoje. Puznueckue u https://m.edsoo.ru/00ae0bf2
. 12.02.2024
XUMUYeCKue cBoicTBa. [Ipumenenue. https://resh.edu.ru/
bu6moreka [IOK
42 K i . /m. :

ABIUN U €r0 COSTUHEHUS 16.02.2024 https://m.edsoo.ru/00ae0el8
https://resh.edu.ru/
bu6mmoreka [IOK

JKecTKOCTE BOIBI M CIIOCOOEI €€
43 CTDAHCHIS 19.02.2024 https://m.edsoo.ru/00ae103e
yerp ' R https://resh.edu.ru/
Amromunanii. Haxoxnenue B Bubmorexa LIOK
44 e — 93.02.2024 https://m.edsoo.ru/00ae1156
PHPOAE. ' R https://resh.edu.ru/
AMdoTepHOCT OKCHIA H
TUAPOKCH/IA ATFOMHHHMS.
. . bubnuoreka [JOK
Jlaboparopuslii onbiT NelO:
45 [TomydeHue TUAPOKCHIA ATFOMUHHMS 26.02.2024 https://m.eds00.u/00ae1156
i . AP a o https://resh.edu.ru/
1 B3aUMOJICHCTBHE €r0 C KHUCIOTaMH1
1 IIEJI0YaMHU.
46 O06o0meHre 3HaHUH IO TeMe bubmuoreka [JOK
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https://resh.edu.ru/
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://resh.edu.ru/
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/

«QnemenTsl |A—II1A-rpynn 01.03.2024 | https://m.edsoo.ru/00ael278
MePUOIUICCKON TaOIUIIBI https://resh.edu.ru/
XHUMHYECKUX JIEMEHTOBY.
Kenezo. Haxoxaenue B npupoe. bubnmorexa LHOK
a7 . https://m.eds00.ru/00ae14b2
CaoiicTBa xenesa. 04.03.2024
https://resh.edu.ru/
Oxcupl, THAPOKCHIBI B COJIN
xenesa(ll) uxe-neza(lll)
JlabopaTtopusbrit onbIT Nel 1:
[Monyuenue rug-pokcumon xemneza(ll) bubnuorexa [JOK
48 u xxene3a(lll) u B3anmo-neiicTBre nx https://m.edsoo.ru/00ae14b2
08.03.2024
C KMCJIOTaMH U IIEJT0YaMHu. https://resh.edu.ru/
JlabopaTtopuslii onbIT Nel2.
KauecTBeHHBIC peaKIy HA HOHBI
xenesa (1) u (11).
[Tonsarue o metamurypruu. CriocoObl
noxydeHus: MetamuioB. [IpobaemMbr Bu6nuoreka IIOK
49 0€30TXOIHBIX ITPOU3BOJICTB B https://m.edsoo.ru/00ael5e8
11.03.2024
METAJUTYpPTUH U OXpaHa https://resh.edu.ru/
OKpY’Kalolle Cpeibl.
bu6mmoreka [JOK
50 . ;
CrnaBbl 15.03.2024 https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
[IpakTuueckas pabota Ne 6. Pemenue
51 - https://resh.edu.ru/
IKCIIEpU-MEHTAJILHBIX 3a/1a4 110 TEME 18.03.2024 p
«MeTannsl 1 UX COSAMHEHUSD.
52 O06o01eHre 3HaHUH TI0 TeMe bubnmuoreka [JOK
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https://m.edsoo.ru/00ae1278
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/
https://resh.edu.ru/

«O01ue CBOMCTBA METAILJIOBY. 22.03.2024 | https://m.eds00.ru/00ae1886
https://resh.edu.ru/
bu6mmoreka [IOK

KonTtposnsHast paboTa o teme:

>3 «OO01re cBOKCTBa METAILJIOBY 05.04.2024 Mtps://m.edse.1u/00ael aeh

B OB T https://resh.edu.ru/

[IepBoHauanbHbIE CBEACHUS O

CTPOCHHMH OPra-HUYECKHUX BEIIECTB. bubnuorexa [JOK

4 .

5 OcHOBHBIE TIOJIOKEHUS TEOPUHU 08.04.2024 https://m.edsoo.ru/00aelc64
CTPOEHHUSI OPraHUYECKUX https://resh.edu.ru/
coenuHeHui A. M. byrneposa.

N3omepus. YpoueHHast bubnuoreka [IOK

55 Knaccmfpnxavmm Op-TAaHUYECKUX 12.04.2024 https://m.edsoo.ru/00aelc64
COoeqUHEHNN https://resh.edu.ru/
[Ipenenbubie yraeBogopoasl. MeTaH, bubnuoreka [IOK

56 aTaH. OU-3UYECKUE U XUMUICCKUE https://m.edsoo.ru/00ae1d86

N 15.04.2024

cBoiicTBa. [Ipumenenue. https://resh.edu.ru/

HenpenenbHbie yriieBo10poIbI.

P o P bu6mmoreka [IOK

OtuiieH. Pu3n-dyecKue U XMMHUYECKUE

57 . https://m.edsoo.ru/00ae35e6
cBoiicTBa. [I[puMeHenne. AneTusieH. 19.04.2024 .

https://resh.edu.ru/

JIueHOBBIE YIIIEBOIOPOIBI

[IpupoaHbIe HICTOYHUKH

yriaeBoaopoaoB. [Ipu-poaHsiii ras.

58 https://resh.edu.ru/

Hedts. 3amura atMmocdepHoro 22.04.2024 .

BO3JlyXa OT 3arpsi3HEHUS

OnHoaToMHbIe CIUPTHL. MeTaHoII. bu6mmoreka [JOK

59 . O i A/m. :

Ortanon. U3noiornuecKoe 1eicTBHE 96.04.2024 https://m.edsoo.ru/00ae3de8

CIIMPTOB Ha Opra-HU3M. HpI/IMeHeHI/Ie

https://resh.edu.ru/
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https://m.edsoo.ru/00ae1886
https://resh.edu.ru/
https://m.edsoo.ru/00ae1ae8
https://resh.edu.ru/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://resh.edu.ru/

MHOroaroMHsbI€ CIIUPTHI.

bubmuoreka [JOK

60 OTUICHTIUKOIb. | TuiepuH. 99.04.2024 https://m.edsoo.ru/00ae1750
[Ipumenenue. https://resh.edu.ru/
MypaBbHHAS U YKCYCHAs! KUCIIOTHI.

61 https://resh.edu.ru/
[Tpumenenwue. 03.05.2024 : e
Briciire kapOOHOBBIE KHCIIOTHI.

62 https://resh.edu.ru/
CrnosxHble 3(upsbl. 06.05.2024 PSS S0

bubmmoreka [{OK
Kupsl. Pons xupoB B mpouecce
63 0OMEHa BEIIECTB B OpraHu3Me 10.05.2024 itps://m.eds00.1/00aeBI50
- P ' R https://resh.edu.ru/
I'moko3a, caxapo3a. Haxoxaenue B
npupojie. Posb rit0Ko36l B MUTAHUH bubnuoreka [IOK

64 Y YKPETUICHUH 37I0POBBSL. 13.05.2024 https://m.edsoo.ru/00ae4270
JlabopaTopHbiii ombIT Nel3. R https://resh.edu.ru/
KadecTBeHHast peakius Ha TITFOKO3Y.

Kpaxmai, nemrroao3a — OpUpOIHbIC
P " prpox bu6mmoreka [IOK

65 nommepeL. Hpnmeneie. https://m.edso00.ru/00ae4270

JlaGoparopHsbiii ombiT Nel4. 17.05.2024 S '
https://resh.edu.ru/

KadecTBeHHast pe-akius Ha Kpaxmad.

benku - 6uononumepsl. CoctaB

0cnkoB. PoJib OEIIKOB B MUTaHUH. bubnmuoreka [JOK

66 JlaGopaTopHBIi OMBIT 20.05.2024 https://m.edsoo.ru/00ae0d0a

Nel5.KauecTBeHHBIC peakiluu Ha R https://resh.edu.ru/
OCIIOK.
[Tonumepsl — BBICOKOMOJIEKYIISIPHbBIE bubnunoreka [JOK
67 coenuHenus. [lonuatunen. 24.05.2024 https://m.edsoo.ru/00adb33c

[Homunponuinen. [Honusu-

https://resh.edu.ru/
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https://m.edsoo.ru/00ae1750
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
https://m.edsoo.ru/00ae0d0a
https://resh.edu.ru/
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/

Hunxyopua. [Ipumenenue

bubmuoreka [JOK
68 Xumus u 310poBbe. JlekapcTsa. 1 97 05.2024 https://m.edsoo.ru/00ad9ch2
https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/00ad9cb2
https://resh.edu.ru/

6. YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kinacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AKIImoHEpHOE 0OIIECTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIbI IS YYUTEJISA
https://rosuchebnik.ru/ - "TIpocsemenne" Kopmnopaius Poccuiickuii yueOHUK
["abpuensu O. C., BockoOoinukosa H. I1., Smykosa A. B. HactonbHas kHura
yuurtens. Xumusd. 8 Kii.: Meroauueckoe nocobue. - M.: IIpoda, 2021.

INabpuensu O. C., Amykosa A. B. Terpaap aist 1a00paTopHBIX OMBITOB U
npakTuiyeckux pabor. 8 ki. K yueonuky O. C. 'abpuensna «Xumus. 8 kinacey». M.:
Hpoda, 2022. T'abpuensu, O. C. Meroaudeckoe nocoodue k yueonuky O. C.
[Mabpuensna «Xumus». 8 xknacc / O. C. 'abpuensin. — M. : Ipoda, 2021. — 109.
INa6puensn, O. C. Meroaudeckoe mocodbue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

XuMmus : TexHojgoruyeckue kapthol kK yueOHuky O. C. ['abpuensina «Xumus. 8
Kiacey : Merogudeckoe nocooue / JI. . Acanosa. — M. : Jlpoda, 2020
Xumus. 8 ki1.: KonTponbHbIe U TpoBepouHble paboThl kK yueonuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Ipoda, 2022.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.edu.ru — ®enepanpabie 00pa3oBaTeIbHBIC PECYpPCHI IS OOIIETO
obpazoBanms/ https://educont.ru/ - Karamor mmdpoBoro o06pa3oBaTeIbLHOTO
konteHta. http://school-collection.edu.ru/ - Enunas xosuiekius 1udpPOBBIX
oOpa3zoBareibHBIX pecypcoB. Xumus: http://www.hemi.nsu.ru/ - OcHOBBI XUMUH.
OnekTpoHHbli  yueOHHK. http://hemi.wallst.ru/— OO6pa3zoBarenbHbIl caiiT IS
mKoJFHUKOB 1o xumum https://turlom.olimpiada.ru/news/436 - Typamp M.B.
JlomonocoBa https://vos.olimpiada.ru/ - Bcepoccuiickast oumImuaa MKOJIbHIHKOB.
https://chem8-vpr.sdamgia.ru/-Perry ~ BIIP.http://him.1september.ru  Exunas
KOJUIEKLIUS LOP: [IpenmeTHas KOJUIEKLIUSA «Xumus

45



46



