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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1mo XuMuM Ha YPOBHE OCHOBHOTO 00IIET0 0Opa30BaHMs COCTaBICHA Ha OCHOBE TPEOOBAHMIA K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHMA,
npencrasieHHbix B @I'OC 00O, a Taxke Ha OcHOBE (enepanbHO pabouell MporpaMMbl BOCIIMTAHHUS U C
y4€TOM KOHIICNIMK MpPEerojaBaHusl y4eOHOro mpenMmeTra «XUMHsS» B 00pa30oBaTEIbHBIX OpraHU3aIMAX
Poccuiickoit ®enepanuu.

[Iporpamma mo xumuM Ma€T MPEACTABICHHE O MLEJAX, OOmIeH CTpaTeruu OOydeHUs, BOCIHUTAHUS U
pa3BUTHS OOy4alOIIMXCS CPEJICTBAMH Y4eOHOTO TMpEeIMETa, YCTaHABIMBAET OO0S3aTENbHOE MPEAMETHOE
coJiep)KaHue, IpeaycMaTpUBaeT paclpe/iesieHne ero Mo KiaccaM U CTPYKTypHUpOBaHHUE MO pas3zesiaM U TeMam
MpOrpaMMbl IO XHWMHH, OINPEIENseT KOJUYECTBEHHbIE M KayeCTBEHHbIE XApPAKTEPUCTUKH COJEpKaHUS,
PEKOMEHAYEMYIO TOCIIEI0BATEIbHOCTh M3YUYEHUSI XUMUHU C Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOro MpoIiecca, BO3PACTHBIX OCOOEHHOCTEW O00YyYaroIIMXCs, ONpeAesieT BO3MOXKHOCTH
npeaMeTa JUlsl pean3aluy TpeOoBaHHUM K pe3yinbTaTaM OCBOEHHS OCHOBHOM 00pa30oBaTeIbHON MporpamMMmbl Ha
YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMsl, a Takke TpeOOBaHUM K pe3yinbTaraM OOy4eHHs XMMHH Ha YpOBHE
Lene u3ydyeHus NpeMeTa U OCHOBHBIX BUJOB Y4UEOHO-IIO3HABATEIbHON JEATEIBHOCTH OOydarolerocs mo
OCBOEHHIO Y4EOHOTO CO/IEP KAHMUSL.

3HaHME XUMHUU CIYXUT OCHOBOH [uisi (OPMHUPOBAHMSI MHPOBO33pEHUS] OOy4arolerocs, ero
MpE/CTaBICHU O MaTepuallbHOM €AMHCTBE MHpa, BAXHYIO pOJIb WrpatoT (GopMUpYyeMble XUMHUEH
MIPEJICTaBICHHUS] O B3aUMOIIPEBPAILEHUSAX DHEPTUU U 00 3BOJIOLUMHU BEUIECTB B MPHUPOJE, O MYTSIX PEIICHUS
I00ANBHBIX TPOOJEM YCTOWYMBOTO PAa3BUTHSL YEIIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MHIIEBON H
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peajn3alii BO3MOXKHOCTEHN Al caMOpa3BUTHS U (GOPMUPOBAHUS KYIbTYPhl IUYHOCTH, €€
obmel 1 QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUJICHHUS] U TBOPUYECKUX CHOCOOHOCTEH 00y4yarouInuxcsi, HaBbIKOB HX
CaMOCTOSITENIbHOM yueOHO e TEeNbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUHN, HEOOX0IUMBIX
KaK B TIOBCETHEBHOM KU3HU, TaK U B MPOPECCUOHATILHOM 1eATENbHOCTH;

3HAKOMHUT CO CHenupUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOIO B3IJIsAa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUHU €CTECTBEHHO-HAYyUHOU
IPaMOTHOCTH OOyYarOIINXCS,

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPO/IE,
K YEJIOBEKY, BHOCUT CBOM BKJIa] B AKOJIOTUYECKOE 00pa30BaHUE 00YJAIOIIHUXCS.

JlanHble HampaBieHHUs B OOy4eHHH XUMHUU OOECIEeUMBAIOTCA CHEHU(PHUKON coaepkaHus Y4eOHOTro
npeaMeTa, KOTOPBIN SBIAETCSA IMENaroruueckyd aJanTUPOBAHHBIM OTpa)keHHEM O0a30BOM HAyKHM XUMHH Ha
OTPENIECIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHE O0y4YaIOUUMUCS
CUCTEMBbI TMEPBOHAYAIbHBIX MOHATHUI XWMHUH, OCHOB HEOPraHWYECKOW XMMHUU M HEKOTOPBIX OTIEIbHBIX
3HAQYUMBbIX HOHATHI OpraHUYeCKON XUMHUH.

CrpykTypa coaepikaHUs IPOTpaMMBbI MO0 XUMHHM CHOPMUPOBAHA HA OCHOBE CHUCTEMHOTO MOJXOAa K e&
n3yuyeHuro. CoaeprxaHue CKIIAbIBACTCS U3 CUCTEMBI IIOHATHI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI
MOHATHM O XxuMuyeckoil peakuuu. OOe 5TU CHUCTEMBbl CTPYKTYpHO OpPraHU30BaHbl IO MPUHIUITY
MOCJIEI0BATENILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnognueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— Y4YEHHMSI O CTPOEHUH aToMa U XMMHYECKOH CBSI3U;

— MpEACTaBIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTndeckne 3HaHUSA PAacCMATPUBAIOTCS HAa OCHOBE AMIMPHUUYECKU IIOJTYYEHHBIX U OCMBICIEHHBIX
(akTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBINOJHSS (DYHKIHMU OOBSACHEHHS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEN MPAKTUYECKOTO NPUMEHEHUS U MTOJIyYEHUS N3Y4aeMbIX
BEIIECTB.

OcBoeHue MporpamMmbl MO XUMHHM CHOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O XUMHUECKOM
COCTAaBJISIIOLIEH HAay4yHOW KapTHHBI MHUpPA B JIOTHMKE €€ CHUCTEMHOW INpUPOJbI, LIEHHOCTHOIO OTHOILEHHUS K
Hay4yHOMY 3HaHHUIO U METOJIaM TO3HAaHUA B HayKe. [3yueHne XMMUM NMPOUCXOIUT C IPUBJICYEHUEM 3HAHUHN W3
paHee H3YyYeHHBIX Y4eOHBIX mHpeaMeroB: «Okpyxaromuit mup», «buomorus. 5-7 wmaccel» u «®Pusuka. 7
KJIaCcC».



[Ipu W3y4eHWH XUMHH TPOUCXOAUT (POPMUPOBAHME 3HAHHMI OCHOB XMMHUYECKOW HAyKH KakK OOJIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUYECKOM AEATEIbHOCTH 4YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpHL. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUM CHCTEMbl XUMHUUECKUX 3HAHUH —
BOXHEWIMX (AaKTOB, TMOHATHI, 3aKOHOB M TEOPETUYECKUX TOJOXKEHUH, JOCTYHHBIX 000O0IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, s3bIKa HAyKH, B MPUOOIIEHUHN K HAyYHBIM METOJaM HO3HAHUS MPU U3yYCHUH
BEIIECTB U XUMUYECKUX PEaKIHii, B JOPMUPOBAHUH U PA3BUTUU MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHHUHU B
y4eOHO-TI03HABATEIbHOH M y4eOHO-HMCCIIEJOBATEIbCKOM JIeITEbHOCTH, OCBOCHHM MpPaBUJI 0OE€30MacHOro
oOpalieHns ¢ BeEeCTBAMHU B TIOBCEAHEBHOM KHU3HH.

[Tpu M3y4eHnn XMMHUK Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHMs BaKHOE 3HAUCHUE TPUOOPETH TaKue
LEJIH, KaK:

— (¢opMHUpOBaHHWE WHTCIUICKTyAIbHO PAa3BUTON  JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIPHOMY NPUHSATHIO PpEIICHWH, CIIOCOOHON aJanTHpOBaThCs K  OBICTPO
MEHSIOLUMCS YCIOBUSM JKU3HH;

— HAaNpaBJIEHHOCTh OOYYEHMsSI Ha CHUCTEMAaTHYECKOE MPHOOIEeHHE O0yJaromuxcs K CaMOCTOSITEIbHOMN
MMO3HABATEIbHON JESTEIbHOCTH, HAY4YHBIM METOJaM MO3HaHMs, (OPMHUPYIOIIMM MOTUBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XMMUMU;

— o0ecrieueHne YCIOBUM, CIOCOOCTBYIOMIUX MPUOOPETEHHIO OOYYAIONIMMHUCS OTBITa Pa3HOOOpa3HOM
NEeSITEIbHOCTH, TO3HAHMSI M CaMOINO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLMH), HMEIOIINX
YHUBEpPCAJIbHOE 3HAUEHUE JIJISl Pa3JINYHbIX BUJIOB JIEATEIbHOCTH;

— (opMupoBanue 001mIeH HyHKITMOHATHFHON ¥ €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIE YMEHUM
OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIOJb3ys 3HAHUS U OIBIT, MOJyY€HHBIE TPU U3yUEHUH
XUMHH, IPUMEHSTH UX MPU PEeUIeHUH MPoOIeM B MOBCEAHEBHOM KU3HU U TPYAOBOM A€ATEIHOCTH;

— (popmupoBaHe y 00y4aromUXCsl TYMaHUCTUUYECKUX OTHOILIEHUH, MOHUMAaHUS LIEHHOCTH XUMHUYECKHX
3HaHMW A7 BBIPAOOTKU SKOJIOTMUYECKU I1eJIeCO00pa3HOro MOBEJIEHUS B OBITY M TPYHOBOM JEATEIBHOCTH B
LEJSIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUPOTHON CpeIbl;

— pa3BUTHE MOTUBALMU K 0OYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJII U CAMOBOCHHMTAHHIO HAa OCHOBE
YCBOEHHMSI OOIIeUEIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOo(dUiIs W HAampaBlIEHHOCTU
JabHEHIIero ooydeHus.

OO1ee yuCIIO YacoB, OTBEAEHHBIX Ui M3YyYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO 00I1ero oopazoBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMHUM B KU3HU YEJIOBEKAa. XMMHUS B CUCTEME HayK. Tena W BeElIECTBA.
dusnyueckue CBOMCTBA BELIECTB. ArperaTHoe cocTosiHue BemecTB. [loHsTHE 0 MeToAaxX MO3HAHUS B XHUMUHU.
Uucrele BemecTBa U cMec. CriocoObl pa3aesieHus: CMECEH.

ATOMBI M MOJEKYJbl. XUMHYECKHE 53JIeMEHTbl. CHUMBOJBl XMMHYECKUX 3yeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opMyina. BaJeHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiectB. OTHocuTenbHasi aroMHas wmacca. OTHOCHTENbHAas MOJICKYJsipHass wmacca. MaccoBast 10Jis
XUMHYECKOT'O 3JIeMEHTa B COCTUHCHUM.

KomnuectBo BemecrBa. Monb. MoisipHas Macca. B3auMOCBSI3b  KOJMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo popmynaM XUMHUYECKUX COEAMHEHUH.

dusnuecKre U XUMUYECKUE SIBICHUS. XUMUYECKast peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHHSI MaCChI
BellecTB. XUMHUYecKue ypaBHeHUsA. Krnaccudukamuss XUMUYECKUX pPEaKIui (COeTUHEHUs, Pa3JIoKEeHUs,
3aMernieHus, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYIOH, TTpaBUiiaMu paboThl B JabopaTopuu U mpuémMamu oOpamieHus ¢
nabopaTOpHBIM OO0OPYAOBAaHUEM, M3YYEHUE U OMHUCAHHE (PU3UYECKUX CBOMCTB OOpa3ll0OB HEOPTaHHMUECKHX
BEIEeCTB, HAOMOIeHne (GU3NYEeCKUX (TUIaBJICHHE BOCKA, TassHHE JIb/Ia, pAaCTUPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAITUS BOJIBbI) U XUMHYECKHUX (TOPEHHE CBEUYH, MPOKATMBAHUE MEIHOM MPOBOJIOKU, B3AUMOICHCTBHE
MeJa ¢ KHUCIOTOHM) sIBJIEHMM, HAONIOJIEHWE W OIMCaHUE MPU3HAKOB MPOTEKAaHWS XUMHUYECKHUX peaklui
(pa3noxeHue caxapa, B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHUe THAPOKCHIA MEIU
(IT) mpu HarpeBaHuu, B3aMMOJICUCTBHE Kee3a ¢ pacTBopoM costr meau (I1), m3ydenne cnocoOoB pazaeneHus
CMecei: C MOMOIIBI0 MarHuTa, (GUIbTPOBaHUE, BBITIAPUBAHME, JUCTWLISAINS, XpoMaTtorpadus, MpoBeIecHUE
OYHMCTKHU TIOBAPEHHOM COJIM, HAOJIOJICHUE W ONUCAHUE PE3YIbTATOB MPOBEACHHS OIBITA, UILTFOCTPUPYIOIIETO
3aKOH COXPaHEHUS MACChl, CO3/IaHNE MOJIEIICH MOJIEKYII (I1apOCTEPKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmechk razos. CocraB Bo3myxa. Kuciopoa — sieMeHT U mpocToe BemiecTBo. HaxoxaeHue
KHCJIOpOJIa B TpUpoje, (PU3NYECKUe M XUMHUYECKHe CBOMcCTBa (peakiuu ropenwus). Oxcuppl. [Ipumenenue
kuciopoia. CrocoOsl MOTydeHHUsT KUCIOPO/Ia B JIA0OPATOPUH M TPOMBITIIUICHHOCTH. KpyroBopoT Kuciopoaa B
npupojie. O30H — aJoTporHas MOAU(PUKALIHS KACIOPOa.

TennoBoit 3¢(HEeKT XMMHUECKOW peakIMK, TEPMOXUMUUYECKHE YPABHEHHUS, SK30- U SHIOTCPMUUYECKHE
peaknuu. TOTUIMBO: yroJib U MeTaH. 3arpsA3HEHUE BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ dexTa, paspyiieHue
030HOBOTO CJIOS.

Bomopon — amemeHT M mpocroe BemiecTBO. HaxokneHue Bojopoda B mpupoje, (pusnyueckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOObI oydeHus. KucioTel u comu.

Monsipablii 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®dusnyeckue cBocTBa Bojbl. Boma kak pactBoputenb. PacTBopwl. HackllieHHbIE U HEHACBIIIEHHBIE
pactBopbl. PacTBOpMMOCTH BelllecTB B Bojie. MaccoBasi J10J1sl BEIIECTBAa B pacTBOpe. XUMHUUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Posib pacTBOpoOB B NpUpOJE€ UM B KU3HU 4YesoBeka. KpyroBopoT BOJbl B NIpUPOAE.
3arpsi3HeHue NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeoprannueckux coenunenuii. Oxcuapl. Knaccuduxaiyss okCuaoB: coneodpasyroime
(ocHOBHBIE, KHUCIOTHBIE, am(poTepHble) U HecosneoOpasytomue. Homenkiarypa okcuaoB. dusmdeckue u
XUMUYECKUE CBOMCTBA OKCHAOB. [lonydeHnne okcuaos.

OcHoBanusi. Knaccudukaruss ocHoBaHMiA: MIENOYM W HEpAcTBOpHMBbIE OCHOBaHUS. HomeHkmnarypa
ocHOBaHUM. DU3NUEeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinoT. dusznyueckue M XUMHUYECKHE CBOICTBa
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lomyduenue kucnor.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHYecKHue cBoiicTBa cosieid. [lonyuenue comneit.

I'eneTnueckas CBsSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpEeJeNeHHe COAepXKaHWs KUCIOpoJa B  BO3[AyXe, TOJIy4eHHe, COoOHMpaHue,
pacrmo3HaBaHUe W HU3YYE€HHE CBOMCTB KUCIOPOJa, HAOMIOJCHHE B3aMMOJCHCTBHUS BEUIECTB C KUCIOPOIOM H
yCIIOBUSI BO3HUKHOBEHHS U TIPEKpalleHHus TopeHus (Toxapa), O3HAKOMJIEHHE C 00pasllaMd OKCHUIOB H
OTIMICAaHHWE WX CBOWCTB, MOJIyd€HUE, cOOMpaHHe, paclio3HaBaHWE U M3ydeHHE CBOWCTB BOJOpoj]a (TopeHue),
B3auMoJieiicTBue Bojopoaa ¢ okcuaoM wmead (II) (BO3MOXKHO HCIOJIb30BaHHWE BUIEOMATEPHAIIOB),



HabroieHue 00pa3I0B BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH pacTBOPEHUS BEILECTB
C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOW  JIOJEH
pPacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJBI C METaUIaMH (HaTpUueM M KajablueM) (BO3MOXHO
WCIOJIb30BAHME BUICOMATEPUAIIOB), HCCIIEAOBAHIE 00Pa3I[0B HEOPTraHMUECKUX BEIIECTB PA3ITUUHBIX KIACCOB,
HaOJI0/IeHNEe N3MEHEHHUSI OKPACKH WHAMKATOPOB B PACTBOpaxX KHUCJIOT U IIEJI0Yel, U3ydeHNE B3aUMOACHCTBHS
okcuaa meau (I1) ¢ pactBOpoM cepHOM KUCIIOTBI, KUCJIOT ¢ METaNIaMH, PeaKIMi HEUTpaln3aln, NOoJy4YeHUe
HEpPaCTBOPUMBIX OCHOBAHMH, BBITECHEHME OJHOIO MeTajla JAPYTMM M3 DPAacTBOpa COJIM, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelue KJIacChl HEOPraHMYECKUX COCTUHEHUIN.

Ilepuoauyeckuii 3axkoH U Ilepuoanyeckas cucrema xumudeckux jiemeHnToB /I. U. MengeieeBa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBpie NOMBITKU KJIACCU(PUKALUN XUMUYECKUX 3J€MEHTOB. [IoHsATHE O rpynnax cXOAHbBIX 3JIEMEHTOB
(11€70YHBIE U IIEJI0YHO3EMEIbHBIE METAJIbl, TaJIOTE€Hbl, HUHEPTHBIE I'a3bl). DJIEMEHThI, KOTOpble 00pa3yroT
amM(OTepHbIE OKCHJIBI U TUPOKCH/IBI.

[lepnognueckuit 3axoH. llepuommyeckas cucrema xumudeckux odnemeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u anmuHHonepuoaHas Gopmsl [lepuoauueckoit cuctemsl XumMudeckux anementon 1. 1.
MenneneeBa. Ilepuoael u rpynmbl. @U3HYECKUN CMBICI MTOPSAKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otonsl. DnekTpoHbl. CTpoeHue 3MEKTPOHHBIX 000JI04YeK
aToMOB NepBbIX 20 xumuueckux 3neMeHToB I[lepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XUMHYECKOTO 3JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METaUIMYECKUX H
HEMETAJTTNYECKUX CBOMCTB 1O Tpynam U Mepuo/iam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoanyeckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB ISl pa3BUTHS
Hayku u npaktuku. /. 1. MenzaeneeB — yd€HbIN U IpakJaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (TOJsIpHAsE W HEMOJIAPHAs) CBS3h. DJIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHAas CBSI3b.

Crenenp oxucieHuss. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchl OKHUCIEHUS W
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHre oOpa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aMMOJAEHCTBUE THIPOKCHAA LIMHKA C
pacTBOpaMu KHCIOT M UIEJIIOYEH, IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBMTENBHBIX PEaKIil (TOpeHue, peakluu pa3IokKeHHs, COCAUHEHUS).

Mestcnpeomemmnnie ceasu

Peanuzanuss MEXIpPEIMETHBIX CBSA3€M IPU W3YYEHHHM XMMHUU B § KJIACCe OCYILECTBISIETCS Yepes3
UCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U HOHATHH, SABISAIONIUXCA CUCTEMHBIMU TS
OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOu1re ecTeCTBEHHO-Hay4HbIe MOHATHUS: HAy4HbIM (aKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAIMU3, CUHTE3,
KJIaccu(uKanus, MNepUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE, W3MEPEHHE, MOJEIb,
SIBJICHHUE.

@dusnka: Marepus, aToM, MIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHJ, H30TOIbl, PaJlOaKTUBHOCTb,
MOJIEKYyJ1a, 3JIEKTPUUYECKUM 3apsl, BELIeCTBO, Telo, O00bEM, arperaTHOe COCTOSHHME BEIIEeCTBa, ras,
¢u3nyecKkre BeJIMYMHBI, €AMHULBI U3MEPEHUsI, KOCMOC, IIJIaHeThl, 3BE31b1, COoHLIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalIbl, TOPHbIE HOPO/bI, M10JIE3HBIE HCKOMAaEeMble, TOIIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTrBo n XxumuuyecKkasi peakuus

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema xumuueckux dneMeHToB [[. WM. Menneneesa.
Crpoenue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJIMs, KaJIbLUA U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHHUEM 3JIeMEHTOB B [lepuoanueckoit cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIbI XUMHUYECKOW CBsI3U. THUINBI KPUCTAUIMYECKHUX PEIIETOK, 3aBUCUMOCTh
CBOWVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBS3H.

Knaccudukamuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K Pa3jIMYHbIM KJIAaCCaM HEOPraHWYECKUX COCIMHEHUM, T€HETUYECKasl CBSA3b HEOPraHUYECKUX
BEIIECTB.



Knaccugukanus XaMHUUeCKUX peakiyii Mo pa3InyHbIM IMpU3HAKaM (110 YUCIy U COCTaBYy yYacCTBYIOIIMX
B PEaKIMH BEIIECTB, 10 TEIIOBOMY 3P (HEKTY, M0 U3MEHEHHIO CTENICHEH OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB,
no OoOpaTHMMOCTH, N0 YYacCTHIO KaTajau3aropa). DK30- U IHAOTEPMUYECKHE PEAKIHUH, TEPMOXMMHUYECKHE
ypaBHEHHSI.

[TonsiTne 0 ckopocTu XUMHUECKOi peakiuu. [loHsTHE 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX
peakuusax. I[loHsiTHE O TOMOTEHHBIX M TeTEPOreHHBIX peakiusax. llonstme o xaramuze. Ilonstue o
XMUMUYECKOM paBHOBeCHH. DakTOpbHl, BIMAIOLNIME HA CKOPOCTh XUMHUYECKOW pEaKIUH M TOJIOKEHHUE
XHMUYECKOTO PaBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC peakiuy, AIIEKTPOHHBIN Oananc OKHCITUTEIBHO-
BOCCTAHOBHTENBbHOW peakiuu. COCTaBlIeHHE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIUN C
HCI0JIb30BAHUEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust >MEKTPOJUTHUECKOW AUCCOLUMAIMUA. DIIEKTPOIMUTHI M HEIIEKTPOJUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOLMAIMH BEUIECTB C PA3JIMYHBIMUA BUJAMH XUMUYECKOW CBsi3U. CTENeHb IMCCOLMAIIHH.
CusnbHbIe U c1a0ble JIEKTPOJIUTHI.

Peakiun moHHOTO OOMEHA. Y CIOBHS NMPOTEKAHMS PeaKIiii MOHHOTO 0OMEeHa, TIOJTHBIE ¥ COKpaIIEHHBIE
HMOHHBbIE ypaBHEHHUs peakuui. CBoOWCTBa KHUCIOT, OCHOBaHMH W coJIed B CBeT€ NPEICTABICHUNA 00
AIIEKTPOIMTUIECKOH muccormanui. KauecTBeHHbIE peakiini Ha HOHBL. [IoHsATHE 0 THApOIH3E COei.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJETSMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHWMYeCKHX BEIIeCTB — METAUIOB H
HeMeTaJioB (rpadura M anMmasa), CIIOKHBIX BELIECTB (XJIOpHAa HaTpHsl), HUCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKOH peaKIy OT BO3JEHCTBHS Pa3IMIHBIX (DAKTOPOB, HCCIIECIOBAHUE HIIEKTPOIIPOBOHOCTH
PacTBOpPOB BEUIECTB, MpOIlecca TUCCOLUAIMN KUCIIOT, IIeJouel U cojieil (BO3MOXKHO MCIOJIb30BAHUE BHJIEO
MaTepHAIIOB), MPOBEACHUE OIBITOB, MIUTFOCTPHUPYIONIMX MPU3HAKH MPOTEKAHWs PEaKIii MOHHOTO OOMeHa
(oOpa3oBaHMe oOcajka, BbIAENEHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX TMPUMEPHI
OKHMCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKINi (TOPEHNE, PEaKIUU PA3JIOKEHHsI, COSTUHEHHUS ), PACTIO3HABAHNE
HEOPraHWYECKHUX BEIIECTB C TOMOIIbI0 KAYeCTBEHHBIX PEAKIMii Ha WOHBI, PEIICHHE SKCIIEPUMEHTAIhHBIX
3ajau.

Hemeranibl U X coeIUHEHUS

OOmast xapakTepucTUKa rajgoreHoB. (OcOOEHHOCTH CTPOCHHMsS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHrne u GU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XUMHYECKHE CBOMCTBA Ha
npuMepe xJjopa (B3aUMOJCHCTBHE C MeETallaMH, HEMEeTajUlaMH, IejaodaMu). XJopoBogopoa. CosHas
KHCJI0Ta, XHMUYECKUE CBOMCTBA, MOJIy4YeHUe, NpuMeHeHue. JlelicTBue xjiopa U XJIOpOBOAOPOAA Ha OpPraHu3M
yenoBeka. BaxxHele XJI0puabl U MX HAX0XKAEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
creneHd okucieHusd. CTpoeHune M (U3MUECKHe CBOMCTBA HPOCTHIX BEIIECTB — KHUCIOpPOJAa M CEpBbIL.
AnnorpomnHsle MOAM(UKALMU KUCIOpoJa U cepbl. XMMHUYECKHe cBoMcTBa cepbl. CepoBOJOPO, CTPOEHUE,
¢u3nyeckue M xuUMudeckue cpoicTBa. OKCUIBI cepbl KakK IMPEICTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas
KHUCIOTa, (U3MYECKUe U XHUMHUYECKHe CBoOiicTBa (oOmMe Kak NpeAcTaBUTeNs Kiacca KHCIOT U
cneunpuyeckre). XuMHUUECKUE PEAKIINH, JIeXKAIFe B OCHOBE IMPOMBIIIJICHHOTO crioco0a MoJIydyeHUs CepHOM
kucioTel. Ilpumenenne cepHoit kuciaoTsl. Cou CepHOM KUCIIOTHI, KAUECTBEHHAs! pPeaklus Ha CyJb(daT-HOH.
Haxoxxnenue cepbl u €€ coeqUHEHUM B mpupoje. XHMHUYECKOE 3arps3HEHUE OKpYXKarolled cpesl
COCJMHEHUSIMH  cepbl (KUCJIOTHBIE JOXAM, 3arps3HEHHe BO3JyXa U BOJOEMOB), CIIOCOOBI  €ro
IIPEJOTBPAILEHHS.

OOmiast xapakTepucTHka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
CTEINEeHHU OKUCJIECHUS. A30T, pacCIpoCTpaHEeHUe B IpUpoe, (pu3ndeckue u Xumuueckue cBoictea. Kpyrosopor
a3oTa B Ipupoje. AMMHAK, ero (pu3nyeckue U XUMUYECKHE CBOICTBa, moiydeHue U npumenenue. Conu
aMMOHUS, UX (U3MUECKHMe U XMMHUYECKHe CBOICTBa, NpuMeHeHHe. KauecTBeHHas peakius Ha HOHBI
aMMOHHUS. A30THas KucioTa, e€ TNojydeHue, (u3nyeckue M XUMHUYECKHe CBOMCTBa (oOuiue Kak
IpeJCTaBUTENS Kilacca KUCIOT U crnennpudeckue). Mcrnonb3oBaHue HUTPATOB U CoJlel aMMOHMS B KayecTBe
MUHEpaNbHbIX YynoOpeHHi. XHMHUYECKOoe 3arpsi3HEHHE OKpyXKarolled cpelbl COEIUHEHUSIMH a30Ta
(KUCIIOTHBIE A0, 3arpsA3HEHHE BO3yXa, MOYBBl M BOAOEMOB). Pochop, amutoTponHbIE MOAUPUKALMH
dochopa, puznyeckne u xumuueckue cpoiictBa. Oxeun pocdopa (V) n pocdopnas kucnora, Gpu3nUecKue u
XMMUYECKHE CBOMCTBA, nonyyeHue. Mcnonb3oBanue GocdaroB B kauecTBe MUHEPAIBbHBIX YA0OPEHUA.

OOmast xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTepHBIE
CTENEHU OKHUCICHMs. YTIIEPOJ, aUIOTPOIHbIE MOAM(DUKAIMK, PACIpOCTPaHEHUE B MpHpoJe, (HU3NUEeCKue U
XUMUYecKue cBoMcTBa. Ancopbuus. KpyroBopoT yriaeposa B npupoje. OKcuibl yriepona, ux puzndyeckue u
XMMUYECKHE CBOMCTBA, JEHCTBHE Ha MBBIE OPraHU3MBbl, MOJYYEHHE M TNPUMEHEHHE. DKOJOTHMUYECKHE
npo0JieMbl, CBsI3aHHbIE ¢ OKcUIoM yriepoaa (IV), runoresa rio6aabHOro NOTEIICHHS! KJIMMaTa, ITApHUKOBBIH



a¢dekT. YronpHas KUCIOTa U €€ CONU, UX PU3NYECKHe U XUMHYECKHUE CBOWCTBA, MMOJIyYCHUE U MPUMEHEHHE.
KauectBeHHass peakmuss Ha KapOoHaT-wOHBL lcmonb3oBaHWe KapOOHATOB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX Kak O COCIMHEHHUSX yriepoja (MeTaH, 3TaH,
STUJICH, alleTWIICH, 3TaHOJI, TJIMLEPUH, YKCYCHast KucioTa). [IpupoHbpie HCTOYHUKU YTIE€BOJOPOAOB (YroJb,
NPUPOJHBIN ra3, He(Th), MPOAYKTHl WX mepepaboTku (OCH3HMH), WX POJb B OBITY W HPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTUYECKM BAXKHBIX BEIIECTBAX: KHUpaxX, OCIKax, YrIeBOaX — M UX POJU B KU3HU UYEIOBEKA.
MarepuaibHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCTUHEHUMN.

Kpemuwuii, ero ¢Qusuyeckue u XMMHUYECKHE CBOWMCTBa, MOJiyueHHE M mpumeHeHue. CoeauHeHus
KkpeMmHus B mipupoje. Oomue npeacrasienus o0 okcuae kpemuus (IV) u kpemaueBoit kucnore. CHIMKATHI,
WX MCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTU. BaskHene cTponuTeIbHbIe MaTepUalibl: KEpaMuKa, CTEKIIO,
eMeHT, OeToH, xene300eToH. IlpobieMbl 6e30macHOrO WCIONB30BAHHUS CTPOUTEIBHBIX MAaTEpUANOB B
IMOBCEAHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJIIHOW  KHUCIOTHI, TPOBEICHHE
KaueCTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIIOJIEHHUE TTPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIINE
¢bu3MYecKkue M XUMHYECKHE CBOWMCTBAa TAJOT€HOB W HUX COCAMHEHUH (BO3MOXXHO WCIIOJIb30BAaHUE
BHJICOMATEpPHAJIOB), O3HAKOMIICHHE C 0O0pa3laMu XJIOPUAOB (TajJOreHUJIOB), O3HAKOMJICHHE C 00Opasiamu
ceppl U €€ COeAMHEHMSIMU (BO3MOXHO HCIIOJIb30BAaHME BHJAEOMATEpUAIOB), HaAOMIOJEHHE IIpolecca
o0yriMBaHMs caxapa MoJ IeHCTBUEM KOHIIECHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3y4YEeHHE XUMUYECKIX CBONCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEACHHE KAaYeCTBEHHOW peakluu Ha CynbpaT-HOH U HaOII0JCHHE
MpHu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (U3NYECKHMMH CBOMCTBaMU a30Ta, Gochopa U UX COENMHEHUUN
(BO3MOXHO MCIOJIb30BAaHUE BHACOMATEPUAIIOB), 00pa3IiaMu a30THBIX U (POCPOPHBIX yIOoOpEeHUH, MOTydeHHE,
cobupaHue, pacro3HaBaHWE W M3YUYCHHE CBOMCTB aMMHaKa, MPOBEIACHHE KAaueCTBEHHBIX PEaKIMi Ha HOH
aMMOHUA U (docdaT-uOH U M3YYCHHE TPHU3HAKOB WX TMPOTEKAHMsI, B3aUMOJCHCTBHE KOHIIEHTPHUPOBAHHOMN
a30THOM KHUCIOTHI C MeAbl0 (BO3MOXHO HCIOJB30BaHUWE BUACOMATEpUATIOB), H3ydeHHE MOJesel
KPUCTAJUTMYECKUX PEmETOK anmasa, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHE C IPOIECCOM aacopOnuu
pPacTBOPEHHBIX BEIIECTB AKTHMBMPOBAHHBIM YIVIEM U YCTPOWCTBOM MpPOTHBOrasa, MOJydeHHe, coOupaHue,
pacro3HaBaHHe U W3Y4YE€HHE CBOMCTB YITIEKHUCIIOTO ra3a, IPOBeICHUE KaYeCTBEHHBIX peakuil Ha KapOOHAT U
CWJIMKAaT-MOHbl W M3yYEHHE NPU3HAKOB HX IPOTEKAHMS, O3HAKOMIIEHHE C MPOAYKLUHWEH CUIMKATHOU
MIPOMBILIJIEHHOCTH, PEHIEHUE OJKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «BaxHeillmune HeMeTambl U HUX
COCTMHEHUS.

MeTaJuibl M X COCIMHEHUS

OOmiasi xapakTepuCTHKa XHUMHYECKHUX OJJIEMEHTOB — METa/lIOB HAa OCHOBAHHUM HX IIOJIOKEHHUS B
[lepuoanueckoit cucreme xummyeckux snemeHToB JI. M. MengaeneeBa u crpoenust aromoB. CTpoeHue
MeTauI0B. MeTayunueckasi CBA3b U METAIMYECKass KPUCTAUINYECKAsl pelIéTKa. DIEKTPOXUMHUYECKUN Pl
HampspKeHU MertamioB. Pu3myeckre M XUMHUYECKHME CBOMCTBAa MeTauioB. OOmue crnocoObl MOTY4YEeHUS
MeTtaiioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U POMBIIIIIEHHOCTH.

[lenounble MeTaybl: NOJIOkeHHE B Ilepuoauueckoil cucrtemMe xumuyeckux siaemeHtoB /[l U.
MenneneeBa, CTpOCHHE HX aTOMOB, HaxoXAeHHE B mpupoje. Puznyeckue MU XUMHUYECKHUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUIPOKCHUIIBI HATpUS U Kanus. [I[puMeHeHne nieI0YHbIX METaJIOB U UX
COEIMHEHU.

[llenoyHo3emenbHbIE METaUIbl MarHud MW Kajabuuid: mnojoxxkeHue B Ilepuoanueckoil cucreme
xumuyeckux aemeHToB J[. M. MenneneeBa, cTpoeHre UX aTOMOB, HaxoxaeHue B npupoae. Gusnyeckue u
XMMHYECKHUE CBOMCTBA MarHus W Kanblus. BakHelinue coeqMHEHUs Kalblusg (OKCUMA, THIPOKCHUI, COIH).
XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUS!.

AmoMmunmil: nosioxxenue B Ilepuonmueckoit cucreme xumudeckux snemeHtoB [[. M. Menneneesa,
CTpOEHHE aToMa, HaxokJeHue B mpupoje. dusnueckne u XUMHUYECKHE CBONCTBA alMOMHUHHSA. AMQoTepHbIe
CBOMCTBA OKCHJIA U THIPOKCUIA AITFOMUHUSL.

Kenezo: monoxenue B Ilepmoamueckoil cucreme xumuueckux sneMmeHtoB [ W. Menzaeneesa,
CTPOECHHME aTroMa, HaxoxiaeHue B mpupoje. dusmueckue M XUMUYECKHE CBOMCTBa xene3a. OKCUABL,
ruapokcuabl u conu xkenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa U IOTydEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpa3laMud METauIOB M CIUIaBOB, HMX (U3NYECKUMHU CBOWCTBAMH, H3YyUCHUE
pEe3yNbTaTOB  KOPPO3UU METAIIOB  (BO3MOXHO  HCIIOJIb30BAHHME BHJIEOMATEPUANOB), OCOOCHHOCTEM
B3aMMO/JICHCTBUSL OKCHAA KaNbIMsI M HATPUS C BOAOH (BO3MOXKHO HCIOJB30BAHUE BUACOMATEPUATIOB),
HCCIIeIOBAaHUE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOPoie (BO3ZMOKHO HCIIOIb30BaHHE



BHJIEOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAaKIIM Ha MOHBI: MarHusl, KaibIUs, aTlOMUHUS,
uuHka, xenesa (I11) u xenesza (I1I), meau (II), HabaroaeHUEe W OMKMcaHKME MPOLIECCOB OKPAITMBAHUS TJIAMEHU
WOHAMU HaTpusi, Kaius M Kaublus (BO3MOXHO MCIOJb30BaHUE BHUACOMATEPUATIOB), HCCIECIOBAHUE
aM(pOTEPHBIX CBOMCTB THAPOKCUAA ATFOMUHUS U TUAPOKCUIA [IMHKA, PEIICHNE YKCIIEPUMEHTATBHBIX 33124 110
TeMe «BaxxHeWIne METaJJIbl U UX COCIUHEHUSY.

XuMus ¥ oOKpy:xkaouas cpeaa

BemecTtBa 1 marTepuansl B MOBCEJHEBHOM JKM3HMU YelOBEKa. be30omacHOe MCIOIb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBasi moMoIb Mpu XUMUYECKUX 0XKOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroliehd cpensl (mpeneibHas JOMyCTHMasi KOHLIEHTpAIWs BEIIECTB,
nanee — [1/IK). Poib xuMuu B pemieHn# S9KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4eHue 00pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanuzarusi MeXnpeIMETHBIX CBS3€H NMpPU W3YYEHUH XUMHUU B 9 KJIacce OCYIIECTBISIETCS 4Yepes
WCIIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUHN, TaK U TIOHSATUH, SABJISIFOIINXCS CUCTEMHBIMU IS
OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyYHBbIE TIOHSATHUS: HAay4YHBIH (PaKT, THUMOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccu(ukaius, TMepUOJUIHOCTb, HAONIOJACHUE, JKCIEPUMEHT, MOJCIUPOBaHUE, H3MEpPEHUE, MOJCIb,
SIBJICHUE, MTAPHUKOBBIA d(PPEKT, TEXHOJOTHS, MATEPHAIIHI.

dusnka: Marepus, aToMm, dJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, HU30TOIbI, PaTUOAKTUBHOCTS,
MOJIEKYJIa, DJIEKTPUUECKUM 3apsJl, MPOBOJIHHUKH, TTOJTYIPOBOIHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOp, PaCTBOPUMOCTb, KpPHUCTAINYECKasl PEIIETKA,
CIUIaBbl, (DU3WYECKHE BEJIMYMUHBI, C€IWHUIBI U3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3JIHI,
Comnnue.

buonorus:  dorocuHTes, napixaHue, Ouocdepa, HdKocUCTEMa, MHHEpAIbHbIE  YIOOpEHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTATEILHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPOBI, TIOJIE3HBIE UCKOTTAeMbI€, TOTUIMBO,
BO/JIHbIE pecypchl.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4yHOCTHBIE PE3YNIbTAaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS AOCTHTAIOTCS B
xone oOyd4eHHs XHMUU B EIUHCTBE YUEOHOH M BOCIUTATEIBHOW JEATEIILHOCTH B COOTBETCTBUHU C
TPaJMLIHOHHBIMU POCCUMCKUMHU COLIMOKYJIbTYPHBIMHU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU
B 00II[ECTBE MpaBHJIaMU M HOPMAMH MOBEJCHHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS
U COLIMATIM3alUU 00yJaronIuXcs.

JIMYHOCTHBIE pE3yabTaThl OTPAXAKOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PacIIMPEHUE OMNbITA JAEATEIbHOCTH HA €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJEIUIO,
MMOHUMAaHMs 3HAUY€HUs XMMMUYECKONM HAyKh B JKU3HHU COBPEMEHHOTO OOIIECTBAa, CIHOCOOHOCTH BIIAJIETh
JIOCTOBEpHOM MH(MOpMAIEH O MEePEIOBBIX JOCTHKEHUAX U OTKPHITUAX MUPOBOU W OTEUECTBEHHOW XMMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COLMAIbHBIX HOpMax W MpaBUiaX MEXKINYHOCTHBIX OTHOILIEHUH B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, yueOHOMCCIEe10BaTENbCKOM, TBOPUECKON U
JIPYrUX BUJAX JEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW NeATENbHOCTH MPU BBHINOJIHEHUU
yueOHBIX, IO3HABATEJIbHBIX 3a7ay, BHIIOJHEHUM XHMHUYECKUX DSKCIEPUMEHTOB, CO3/IaHUU YUeOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIM B IMpoLecce 3TON yueOHOHM AedaTeIbHOCTH,
TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHHWE U TMOCTYNKH CBOMX TOBApHIIEH € MO3UIUU HPABCTBEHHBIX M
MIPaBOBBIX HOPM € YYETOM OCO3HAHMUSI MTOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XHMHYECKOM pEeaklHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAYKA M COCTABIISIFOIIME OCHOBY JUISl ITOHUMAaHHS CYIIHOCTH HAy4HOU
KapTUHBl MHpa, MPEICTaBiIeHUsT 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PpAa3BUTHUSI MPHUPOJBI, B3aUMOCBSI3AX
YeJI0BeKa C MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HABaTeIbHbIE MOTHBBI, HANPABJICHHbIC HA IMOJyY€HHWE HOBBIX 3HAHUN MO XUMHH, HEOOXOIUMbIE
Ui OObACHEHHs HAOMI0JaeMbIX TMPOIIECCOB U SIBJICHWM, IMO3HABaTEeNbHON, WH(DOPMALIMOHHOW U
YUTATEIbCKOM KYJIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSITENIHOM pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMHU CPeICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOydYeHHI0O U TO3HAHHIO, JII0OOO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOW U  HCCIENOBATENIbCKOW  JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

4) hpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBI 00pa3 >KU3HHU, OCO3HAHHE TMOCJIEICTBUNA W HENPHUITHE BPEIHBIX MPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHHsI), HEOOXOIUMOCTU COOIOJCHHS TIPaBU OE30MAaCHOCTH MpHU OOpalleHuu ¢
XMUMHYECKUMHU BEIIECTBAMU B OBITY U pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHUIO Tpodeccuil u Tpylaa pa3iudHOrO poja, YBaKEHHUE K TPYILy U
pe3ynbTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUHU I10
XMMUHM, OCO3HAHHBIM BBIOOP WHAMBUIYAIIbHON TpaeKTOpUM MpPOJODKEHHS 00pa3oBaHUs C Y4ETOM
JIMYHOCTHBIX MHTEPECOB U CMOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCHEeIHOM!
npo(ecCUOHANBHON JIEITETbHOCTH U Pa3BUTHUA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJlallTUPOBATHCS B
npoeccuoHaIbHOI Ccpefie;

6) 9K0JIOrHYeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKHU I[eJIeCO00pa3HOe OTHOLICHHE K MPUPOJIe KaK UCTOUYHHUKY JKM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBaHMs, MOHMMAaHHE IEHHOCTH 3JI0pOBOr0 M 0Oe30macHOro o0pa3za >KHM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U NCUXHMUYECKOMY 3/J0POBbIO, OCO3HAHUE IIECHHOCTU COOIIOJICHUS
paBUJI 6€30IaCHOTO MOBEIECHUS NPHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYalUAX, YIPOKAIOLIUX 310POBBIO
M YKU3HHU JIIOJIEH;



CMOCOOHOCTH TPUMEHSTh 3HAHMA, MOJy4aeMble NPU H3YYECHHUH XUMHH, JUIS PpEIICHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW INPUPOJHON CPEAOM, JUIsl IOBBIIECHUS YPOBHS 3KOJOTMYECKOW KYJIBTYpHI,
0CO3HAHMA TJI00ATBHOTO XapakTepa 3KOJOTHYECKHX MPoOIeM U MyTeld MX PeuIeHHs MOCPEICTBOM METOJ0B
XMMHUH, 3KOJOTMYECKOIO  MBIIUICHWsS, YMEHHMS  pPYKOBOJACTBOBAaTbCA MM B  IIO3HABATEJIBHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTATOB BBIACISAIOT 3HAYMMBIE ISl (POPMUPOBAHHSI MUPOBO33PEHUS
oOmieHay4YHble TOHATUS (3aKOH, TEOpHWs, NMPHUHIUI, THIOTE3a, (aKT, CHCTEMa, MPOLECC, SKCIEPUMEHT U
JPYyroe.), KOTOpble HUCIHOJIb3YIOTCSl B €CTECTBEHHO-HAyYHBIX YUYEOHBIX IpEeIMETax M MO3BOJISIIOT HA OCHOBE
3HAHUW W3 3TUX NpeAMETOB (OPMUPOBATh MPEACTABICHHE O LEIOCTHOW HAayyHOM KapTWHE MUpa, U
yYHUBEpcaJbHble YyueOHbIE JeHCTBUS (TIO3HABaTeIbHblE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), KOTOpHIE
oOecrieunBarOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHMPOBAHUIO M OCYHIECTBICHHIO
y4eOHOM e TeTbHOCTH.

Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIE 1eliCTBUSA

ba3oBrble 1ornyeckue 1eMCTBHSA:

YMEHUS HUCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS ITPM OCBOCHHUM 3HAHUM: PACKPBIBATH CMBICI
XMUMHMUYECKUX TOHSTUN (BBIIENSATh MX XapaKTepHble MPU3HAKH, YCTAHABIIMBATH B3aUMOCBS3b C JAPYTUMHU
MOHATHUSIMHU ), UCIIOJIB30BATh MOHATHS 17151 0OBSCHEHUS OTJENbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh O CHOBAHMUS
U KpUTEPUH I KJIaCCU(PUKALIMU XUMUYECKUX BEIIECTB U XMMHUECKUX peaklnii, ycTaHaBIMBAaTh IPUUUHHO -
CIIEJICTBEHHBIE CBSI3U MEX]y OOBEKTaMU H3Y4YEHHs, CTPOUTH JIOTHUYECKHE pacCyXJeHus (MHAYKTUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUECHMUS;

yMEHHE MpPHUMEHSITh B Ipollecce TO3HAHWA TOHATUS (NIpeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YeMbIE B XUMHUH, MPeoOpa30BbIBATh MIMPOKO MPUMEHSEMBIE B
XUMHHM MOJIEJIbHbIE TPEICTABICHUS — XMMHMUYECKUH 3HAaK (CHUMBOJ 3JIEMEHTAa), XUMHUYecKas ¢opmyna U
ypaBHEHHE XHMHMYECKON peakiuu — NpU pPELIeHHUH YueOHO-NIO3HABAaTEIbHBIX 3a/lad, C Y4ETOM D3TUX
MOJIENIBHBIX MPEICTABICHUH BBISABIATh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 0OBEKTOB
— XMMHYECKHMX BEUIECTB M XHMMHUYECKMX pEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, HPUYHMHHO-
CIICACTBEHHBIC CBA3U U IPOTUBOPEYHS B U3y4aCMBIX IPOLECCAX U SBICHUAX.

ba3oBble nccienoBarebcKue 1eHCTBUA:

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMs, a TaKXkKe B
Ka4yecTBE OCHOBBI AJIs1 (JOPMUPOBAHUS TMUIOTE3BI IO IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUH;

IpUOOpETeHNE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM W  IPOBEACHUI0  YYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAONII0IaTh 32 XOJ0M IIPOLECCa, CAMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 pe3ysbTar,
(dbopMynupoBaTh 0000IIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIEJOBAHUS, COCTABIATh
OTY€T 0 MpoJeIaHHOH padoTe.

Pa6ora ¢ undopmanmeii:

yMEHUE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3IMUHBIX BUJIOB U (HOpM
IPEJCTABICHUS, MOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-IOIYJSIpHAs JUTEeparypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHble Mocobus, pecypcsl MHTepHeTa), KPUTUYECKH OLIEHUBATh IPOTHBOPEUMBYIO U
HE/I0CTOBEPHYIO HH(OPpMAIIHIO;

YMEHHUE TNPUMEHATh pa3IMyHble METOJbl W 3almpochl IpU IOUCKE M OTOOpe uHpOpMalUu U
COOTBETCTBYIOIIMX [aHHbIX, HEOOXOAMMBIX [UI BBINOJHEHHUS YYEOHbIX M TIO3HABaTENbHBIX 3aJay
ONpeNeNEHHOr0  TUIA, [pPUOOpeTeHHue ombiTa B 00JaCTH  MCHOJB30BaHHUA  MH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOI'MH, OBJIaJICHUE KYIbTYPOH aKTMBHOI'O MCIIOJIb30BaHMS PA3IMUHBIX IOMCKOBBIX
CHCTEM, CaMOCTOSITEIIbHO BBIOMPATh ONTUMANIBbHYIO (hOpMY Ipe/CTaBiIeHNUs HHPOPMALUU U WIUTFOCTPUPOBATh
peliaemMble 3aJaud  HECIOKHBIMM ~CXeMaMH, JuarpaMMamMH, JApyruMd ¢opMaMu rpadukd M HX
KOMOHWHAIIUSMU,

YMEHHUE UCMOJb30BaTh U aHAJIM3MPOBATh B Ipoliecce y4yeOHOM M MCCle0BaTEeNbCKON IeATeNbHOCTH
MHGOpPMALMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siicTBa M TpaHCHOpPTa Ha COCTOSHHUE
OKpYXKarOLel MPUPOJIHOMN CPEIbI.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:

YMEHUS 337aBaTh BOIMPOCH! (B X0Jie Auayiora v (MiIM) JUCKYCCHM) O CYIIECTBY 00CYKIaeMOU TeMBl,
(bopMynUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBIIOJIHEHHUS PEATIOKEHHON 3a1a4H;

YMEHHSI NPEJCTABISITh IOJYYEHHBIE pE3YJIbTAaThl IO3HABATEIBHOM JEATEIBHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMIO PE3YyJIbTaTOB BBINOJHEHUS XUMUYECKOTO JKCIEpUMEHTA
(J1abopaTopHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOMCTB BEILECTB, y4€OHOTO MPOEKTA);



yMeHUs y4eOHOro COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHONH TIO3HABAaTEIBHOW U
MCCIIEIOBATENILCKOM /ICATENIFHOCTH TPU PEHICHHH BO3HHUKAIOIIMX NpoOjeM Ha OCHOBE Yydéra oOmmX
MHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CYX1eHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIIHS
COBMECTHBIX JIEMCTBUI1, OIIPEEIIEHNE KPUTEPUEB M0 OLICHKE KaUe€CTBA BHIIIOJHEHHON pabOThI U JPYTHE).

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPENENATh LENM JESATEIbHOCTH, IIJJaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJMPOBaTh M IpPU HEOOXOJWMOCTH KOPPEKTHPOBATh CBOIO JESTEIBbHOCTb, BbIOMpaTh HamboJiee
s peKTHBHBIE COCOOBI pelIeHUs] YIeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIATH HIIU
KOPPEKTUPOBATh NPEIJIOKECHHBIA aJITOPUTM JIEHCTBHM IPU BBIIOJHEHHUH 3aJaHUM C y4ETOM IOJYYEHHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 00bEKTaX — BEUIECTBAX U PEaKIHIX, OICHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOW L€NIHM, YMEHUE HCIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeiJlaracéMble B
YCIOBHHM 3aJJaHUI.

NPEAMETHBIE PE3YJIbBTATDBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHMIO O0S3aTENBHOTO COJEpP)KAaHUS, YCTAaHOBJIEHHOTO
naHHOUM (enepanbHO pabouell MporpaMMOM, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHBIC 3HAHUA,
YMEHHUS U cTIocoObl IeHCTBUH, crienuduueckue A IpeIMeTHON 001acTi « XUMUs», BUJIbI I€ATEIBHOCTH I10
MTOJIyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETalu, TPeoOpa3oBaHNI0 U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX
Y HOBBIX CUTYyaIlUsX.

K xonmy oOydenust B 8 kJiacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPa)KaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
MPOCTOE BEIECTBO, CIO0XKHOE BEUIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBasi JI0JIsl XMMHYECKOrO JJIEMEHTAa B COEAMHEHUU, MOJISPHBIH OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIEHHUS, XHUMHYECKas peakius,
KJIacCU(pUKAIUsl pPeakuil: peakuy COECTUHEHUS, PEaKlUU pa3joKEHHUs, PeaklUH 3aMelleHus,
peaknuu 0OMeHa, 9K30- U SHIOTEPMHUYCCKHE PEaKIMH, TEIUIOBOU 3(PPEKT peakiuu, sSApo aroma,
ANIEKTPOHHBIA CJIOW aTOMa, aTOMHas OpOuTalb, paJuyc aroMa, XUMHUYECKas CBS3b, MOJSpHAs U
HEMnoJIApHasi KOBAJCHTHAas CBsj3b, MOHHAs CBsS3b, MOH, KaTHOH, aHHOH, PAcTBOP, MaccoBas IOJs
BelecTBa (MPOICHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH U MPUMEHATH 3TU MOHSTUS TPU
OTHMCAHUU BEUIECTB U UX MPEBPAILlCHUI;

® CIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJIeHHS (OpMyNl BellecTB U YypaBHEHUH
XUMHYECKUX PEaKLIUi;

® OIpeleNsITh BAJICHTHOCTb aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPENCNIEHHOMY KIaccy
coenuHeHUH no Gopmynam, BUJ XUMUYECKOM CBS3U (KOBaJCHTHAs M MOHHAs) B HEOPraHMYECKUX
COCJIMHEHUSX;

e packpsiBath cMmbica [lepuoguueckoro 3akona JI. M. MenneneeBa: JeMOHCTPHUPOBATh MOHUMAaHHE
MEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX OJIIEMEHTOB OT HX IMOJOXKEHHS B
[leproauueckoii cuctemMe, 3aKOHOB COXPaHEHHUSI MACChl BEIIECTB, MTOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHUsI, 3aK0OHa ABOTaJipo;

® ONUCBHIBAaTh U XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanyeckoil cHCTeMbl XUMUYECKHX
AJIEMEHTOB: pa3INyaTh MOHATHS «IJIaBHas moarpymnmna (A-rpynmna)» u «mnobounas noarpymnmna (b-
rpyIa)», Majble U OOJBIINE MEePHO/Ibl, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B TaOIUIE
«Ilepuognueckass cucrema xumudeckux osnemeHToB JI. WM. MengeneeBay ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Ynucio
3JIEKTPOHOB U PACHPEETICHUE UX MO AIEKTPOHHBIM CII0SIM);

e iIaccuUIUPOBATh XUMHUUYECKUE DIEMEHTHI, HEOPTraHMUYECKHE BEIIeCTBA, XUMUYECKUE PEaKIUu
(M0 9KCITy U COCTaBY YYacTBYIOUIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY d(h(DeKTy);

® XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPIK/1asi ONMKMCAHUE MPUMEpPAMH MOJIEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XMMHUYECKUX
peaKuuii;

® IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4YECTBEHHOI'O COCTaBa, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUM B Pa3IMUHBIX YCIOBUSIX;



BBIUUCIIATE OTHOCUTEIBHYI0 MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO [JOJIIO
XUMHUYECKOTO 3J€MEeHTa 0o (OopMysJe COEIUHEHHs, MacCOBYIO JOJIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMHUUYECKOU pEaKIny;

IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON NEATEIBHOCTH — AHAJIW3 U CUHTE3, CPAaBHEHHUE,
00o001IeHne, CHCTEMAaTHU3alNI0, KIacCU(UKAIUIO, BBISBICHHE MPUYHMHHO-CICICTBEHHBIX CBS3CH —
JUIS M3YYEHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIHIl, €CTECTBEHHO-HAay4YHbIE METO]IbI
MO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICITUPOBAHUE, SKCIIEPUMEHT (peaJIbHbIA U MBICIICHHBIH );

CJIEZIOBaTh IPAaBUJIaM MOJIb30BaHMA XMMMYECKOM IOCYNOH U 1a00paTOpHBIM O0OpYAOBAaHUEM, a
TaKKe MpaBujaM oOpallleHusl C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSMU I10 BBIIIOJHEHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB IO TOJYYEHHIO M COOMpPAHHMIO Ta3000pa3HBIX BEIIECTB
(BoopoAa W KHCJIOPOJa), MPUTOTOBICHUIO PAacTBOPOB C ONPEICIEHHON MaccoBOW jaojei
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHUYECKHME HKCHEPUMEHTHI IO
pacrno3HaBaHUI pPacTBOPOB IIENOYEH M KUCIOT C TIOMOIIbKO MHJIUKATOPOB  (JIAKMYC,
(beHnondranen, METUIOPAHK U JIpYyTHE).

K xoniy oOyueHus B 9 kiacce npeaMeTHbIE pe3ylbTaTbl HA 0a30BOM YpOBHE JOJDKHBI OTpa)aTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATHI: XHUMUYECKUH JJIEMEHT, aTOM, MOJICKYJa,
HOH, KaTHOH, aHHOH, MPOCTOE  BEIIECTBO, CIIOKHOE  BEIIECTBO, BaJICHTHOCTD,
3IEKTPOOTPULIATENIBHOCTh, CTEINEHb OKHUCJIEHUS, XUMHYECKas peakuus, XWMHUYECKas CBS3b,
Ter10BOM 3((dEeKT peakiuu, MOJIb, MOJSPHBIN 00BEM, pacTBOP, IJIEKTPOIUTHI, HEIJIECKTPOJUTHI,
ANEKTPOJIUTAYECKAsT JUCCOLMAINS, PEAKIMd HWOHHOTO OOMEHa, KaTaau3aTtop, XHMHYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpATUMBIE PEAKITUH, OKUCITUTEIIFHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKUCTTUTEh, BOCCTAaHOBHUTEIb, OKHCICHHE W BOCCTAHOBJICHHE, QIOTPONUs, amM(OTEPHOCTb,
XUMUYECKas CBsI3b (KOBaJECHTHAs, MOHHAS, METAJUTMUECKas), KPUCTAIUINYECKAsT PEIIETKa, KOPPO3US
METaJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOW PEAKIIUH, TPEAECTbHO JomycTuMast KoHueHTpamus [T/IK
BEIIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH U MPUMEHSTH 3TU MOHATHUS MPU
OTMCAHHUU BEIECTB U UX MPEBPAIICHUN;

WCIIOJIb30BaTh XWMHYECKYI0O CHUMBOJIMKY JUISI COCTaBJieHUs (OPMYyJT BEIIECTB M YpaBHEHUM
XUMHUUYECKUX PEAKIINH;

ONpENENATh BAJEHTHOCTh M CTEMNEHb OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB B COCIUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY KIACCY COCIUHEHUH M0
dbopmynam, BUJ XUMHYECKOW CBS3M (KOBaJIeHTHAs, MOHHAS, METALIMYECKAsi) B HEOPraHUYECKUX
COCIMHCHUSX, 3aps] MOHA IO XUMHUYECKOW (opmyre, xapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUM KPUCTAIIMYECKON pEeIIETKH KOHKPETHOIO BEIIECTBRA;
packpsiBaTh cmbici llepuoaudeckoro 3akona JI. M. MenneneeBa W JEMOHCTPUPOBATH €rO
IMIOHMMAaHHE: OMNKCHIBATh M XapaKTepu3oBaTh TabmuuHyr (opmy Ileproanyueckold CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pasziinyaTh TOHATHS «TJIaBHas moarpynmna (A-rpymnma)y U «moOovHas
noarpynna (b-rpynma)», manble U OojblIMe MEPHOJBI, COOTHOCUTH 0003HAYEHHS, KOTOPHIC
HMEIOTCS. B TICPHOJUYCCKON TaONMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, oOIIee YUCIo 3JIEKTPOHOB U paclpeaesieHue uX 1o
ANIEKTPOHHBIM CJIOSIM ), OOBSACHSTH 00IIE 3aKOHOMEPHOCTH B U3BMEHCHUH CBOWCTB 3JIEMEHTOB U MX
COEIMHEHUH B Ipejieax MajibIX IEPUOI0B U TNIABHBIX HOATPYIIL ¢ YUETOM CTPOCHUS X aTOMOB;
KJIacCU(PHUITMPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMHYECKUE DPEAKIUU
(M0 YMCITy U COCTaBy Y4acTBYIOUIUX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY 3(PPeKTy, 10 U3MEHEHHUIO
CTETEHEN OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 0OImME M crnenupudecKkue XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BELIECTB, MOATBEPKAAs ONUCAHUE IPUMEPAMHU MOJEKYISPHBIX U MOHHBIX YPaBHEHMM
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHUYECKON NUCCOLMALMMA KHUCIIOT, LIEJI0OYEN U COJIEH, TIOJIHbIE U
COKpaIlIEHHBIE ypaBHEHHUS peakluii MOHHOTO OOMEHa, YpaBHEHHUS pEakIuii, MOATBEPkKAAIOIINX
CYILIECTBOBAHME FEHETUYECKOM CBSI3U MEXKIY BEIIECTBAMM PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUNA MOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO 0allaHca ITUX PEaKIUii;

MIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOKHOCTHU IPOTEKAHUS
XUMHUUYECKHUX ITPEBPALLECHUH B PA3JIMYHBIX YCIOBUSX;



BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchbl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3J€MeHTa 10 (OopMyle COCIUHEHUsS, MAacCcOBYIO JOJIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMHUUYECKOU pEaKIny;

co0roaTh MpaBUia HOJIb30BAaHUSA XMMHUYECKOW IMOCYION M J1a00paTOpHBIM 00OpYIOBAaHUEM, a
TaKKe MpaBHJia OOpAIICHUS C BEIIECTBAMU B COOTBETCTBMU C MHCTPYKIMSMHU IO BBITIOJHEHHIO
1a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHHIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MIPOBOJUTH  PEAKIMM, MOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB  pa3jMYHBIX  BELLIECTB:
pacrno3HaBaTh OIBITHBIM IYyTEM XJIOpUI-, OpomHI-, MOIUA-, KapOoHar-, ¢ocdar-, cuimkar-,
cynb(dar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHUS M MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOLINE
B BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX BEIECTB;

IIPUMEHSITh OCHOBHBIE OIEPAllMK MBICIUTEILHON NEATEIbHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHUE,
0000IIeHne, CHCTEMAaTHU3alNI0, BBISIBICHUE NPUYMHHO-CICICTBEHHBIX CBS3€H — JUIA HM3Y4EHHS
CBOMCTB BELIECTB M XUMHUYECKMX pEaKLUH, €eCTEeCTBEHHO-HAayyHbl€ METO/bl IO3HAaHUSA —
HaOMOJIeHNe, W3MEpPEeHHE, MOJIEIMPOBAHUE, OKCIEPUMEHT (peaJibHblii M MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosau4vecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbBIE)
HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Konrpoabnsie | IIpakTmuec
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI KHe padoThl
Paznean 1. IlepBonavyanbHble XUMHYECKHE IOHATHS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
' MPaKTHYECKOM IESITETbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c
12 Bemectsa ccKILe bea 15 ! bu6moteka [IOK
. TBa U XUMHUYECKH KITUH
B peartt https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe M HEOPraHMYECKUX BELEeCTB
bu6mmoreka [IOK
2.1 B .K i 0
OSAYX. RUCHOPOL. LIOHATHE 0D OKCHIAX 6 https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
2.2 B Bl
OAOPOZ.LIOHATHE O KUCHOTaxX # COIIX 8 1 https://m.edsoo.ru/7f41837c
bub6 OK
2.3 Bopna. PactBopsr. [TonsiTie 06 ocHOBaHUAX 5 1 1 htI/tIpJSI:I;/(r)rTlZI:iaSS).rU 17§41837¢
2.4 OCHOBHBIE KJIaCCHI HEOPraHNYECKUX COCTUHEHUN 11 1 1 bubmotexa HOK
' P A https://m.edso0.ru/7f41837c
Hroro mmo pasneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xumudeckux 3jeMeHToB . U. MenneneeBa. Ctpoenne aToM0OB. XUMHYECKAsi CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuonnueckuii 3akoH u Ilepuoanueckas
3.1 CHCTeMa XMMHYECKUX d1eMeHTOB /. U. 7
MenneneeBa. Ctpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

3.2 Xumuueckas cBI3b. OKUCIUTEILHO- 8 1 bu6mmoreka [JOK
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BOCCTAHOBUTCJIbHBIC PCAKIINN

https://m.edsoo.ru/7f41837¢c

Ttoro 1o pasies 15 bubnuoreka [IOK
pasaeiy https://m.edsoo0.ru/7f41837c
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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9 KJIACC

KoaudecTBo 9acoB

Ne DJIeKTpOHHbIE (LN (POBbBIE)
HanmenoBanue pa3iaesioB 4 TeM NIPOrpaMMbl KonTpoabnsie | IIpakTuuec
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI KHe padoThbl
Pa3nes 1. BemecTBo H XuMH4yeckue peakuun
[ToBTOpEHUE U yriyOiieHne 3HaHui OCHOBHBIX bubnuorexa [JOK
1.1 5 1
paszesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuotexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHAITNS. XUMUUIECKUE 8 1 1 bubnuotexa [JOK
' peaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl 4 MX cOeIMHEHU S
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubnuorexa [JOK
' VIIA-rpynmsl. ['anorens https://m.edsoo.ru/7f41a636
59 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 6 bubnuorexa [JOK
' VIA-rpynmnel. Cepa u €€ coeuHenus https://m.edsoo.ru/7f41a636
53 OO0m1ast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB . 1 bubnuorexa [JOK
' VA-rpymmsl. A30T, pochop 1 uX CoeAMHEHUS https://m.edsoo.ru/7f41a636
o | onmarsens e e | , | mmoren o
' PYHIBL. POATED https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
bu6mmoreka [JOK
3.1 i
Obmye croficTEa MeTAWIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkueiinime MeTalibl U UX COSTUHCHUS 16 1 2 bubmorexa HOK
' A https://m.edsoo.ru/7f41a636
Wroro no pazgeny 20
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Pasnen 4. Xumus u okpyskawumas cpeia

bubmuoreka [IOK
4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 https://m.eds0o.ru/7f41a636
Wroro mo pazneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpemst 3

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
HUcnoab3oBan
DJIeKTPOHHbIE
Ne ne uugposbie
) Tema ypoka Bceero | Jlara odopynoBanus P
n/n odpa3oBaTejibHbIE
YacoB | H3y4YeHHUsl HeHTpa CCVDOLI
«Touka Pecyp
pocTay
e 1o Po MynbTumennii bubmmoreka [{OK
MET XUMHUHU. b XUMUU B
1 pel g 1 05.09.2023 | Hoe https://m.edsoo.ru/ff
’KM3HU YejoBeKa. Tena u BeliecTra
00opyaoBaHue 0d210c
[ToHsaTHE 0O METO1aX MO3HAHUS B Bubnuotexa LIOK
2 N A 1 08.09.2023 https://m.edsoo.ru/ff
0d227e
II o]
I?Ialgqucx:gopa%malgo . iIa60paT0pH0 BuGmorexa LIOK
BH THI B TOPUH
3 «pasiiap H1abOpATOp 1 12.09.2023 https://m.edsoo.ru/ff
Y IPUEMBI 0OpaIIeHUSI C 000py1I0BaHH 0d23de
1a00paTOPHBIM 000PYTI0OBAHUEM)) e
YucTele BEIIeCTBA U CMECH bubmmorexa LOK
4 oo 1:3 s 1 15.09.2023 https://m.edsoo.ru/ff
pash 0d26ca
JlabopaTopHo
[IpakTuueckas padora Ne 2 . bubmuorexa [JOK
5 «Paznenenue cmeceii (Ha mpuMepe 1 19.09.2023 https://m.edsoo.ru/ff
. o0opynoBaHu
OYHMCTKHU TTOBAPCHHOU COJIH)» . 0d28c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYIIBI 1 22.09.2023 https://m.edsoo.ru/ff
0d2a6c
MynbTuMenu
XUMHYECKHUE DJIEMEHTBI. 3HAKU HHOE Bubmmorexa LIOK
7 ) 1 26.09.2023 https://m.edsoo.ru/ff
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB obopynoBaHu
0d2be8
e
bubmuoreka [JOK
8 ITpocThie 1 CII0KHBIE BEIIECTBA 1 29.09.2023 https://m.edsoo.ru/ff
0d2a6c
bubmmoreka [JOK
9 ATOMHO-MOJIEKYIISIPHOE YYCHUE 1 03.10.2023 https://m.edsoo.ru/ff
0d2d50
10 CHECTE. eokai QopMyra. 1 06.10.2023 https://m.edsoo.ru/ff
BasleHTHOCTh aTOMOB XHMHYECKUX
0d2eae
AJIEMEHTOB
11 OTHOcUTeNNbHAs aTOMHAs Macca. 1 10.10.2023 bubmuoreka [JOK

OrHocurenbHas MOJICKYJIApHast

https://m.edsoo.ru/ff
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Macca

0d323c

MaccoBas 10J1s1 XMUMHUYECKOTO

bu6mmoreka [IOK

12 SCMCHTA B COCTMHCHMN 13.10.2023 https://m.edsoo.ru/ff
0d350c
KonunuectBo BemectBa. MoJib. Bubmuotexa LIOK
13 Mormsprast Macca 17.10.2023 https://m.edsoo.ru/ff
0d5230
JlabopaTopno
DuU3NYECKUE U XUMUICCKHC e P bubmmorexa LIOK
14 20.10.2023 https://m.edsoo.ru/ff
SIBJICHUSL. XUMHUYECKasl PCaKITUs o0bopymoBaHu
0d37fa
e
[Tpu3Haku ¥ yCIOBUS MPOTCKAHUS bubmmorexa LIOK
15 S —— 24.10.2023 https://m.edsoo.ru/ff
0d3al6
Konb6a
TUTOCKOJIOHHA
3aKOH COXpaHEHHUS MacCChl BEIIECTB. 2250 M, bubamorexa LOK
16 Ximmmseckite ypapHers 27.10.2023 JIOXKKA IS https://m.edsoo.ru/ff
COKMTaHUs 0d3b88
BEIIICCTB,
BECHI, CBEYa
Beruncnenus koandecTBa, MacChl bu6mmoreka [IOK
17 BEIIECTBA 110 YPaBHEHUAM 10.11.2023 https://m.edsoo.ru/ff
XUMHUYECKUX PEaKIHii 0d5708
Knaccudukanus xumuaeckux Jlabopatopro bu6mmoreka [IOK
18 peakuuii (CoeuHEHHS, 14.11.2023 ¢ https://m.edsoo.ru/ff
000py1I0BaHH
pasIoKeHus, 3aMeleHHs, 0OMEHa) . 0d3f34
O06o001IeHNE B CHCTEMAaTH3aLIHS Bubmmorexa LIOK
19 N 17.11.2023 https://m.edsoo.ru/ff
0d40c4
KonTtponsnas padora Nel no teme bubnnoreka [JOK
20 «BemecTBa 1 XUMAYECKHUE 21.11.2023 https://m.edsoo.ru/ff
peaKImm» 0d4290
Bo3gyx — cmech razos. Cocras bu6mmoreka [JOK
21 Bo3ayxa. Kucimopoa — sneMeHT u 24.11.2023 https://m.edsoo.ru/ff
npocToe BemecTBo. O30H 0d448e
CDI/I3VI/I‘ICCKI/IC U XUMUYECKHE JlaboparopHo BuGmmorexa [OK
22 CBOHCTBA KHCII0pO/A (peaKiini 28.11.2023 © https://m.edsoo.ru/ff
okucneHus, ropenue). [lonstue o6 o0opynoBaHU
0d4614
OKCHIaX e
CriocoOslI MoTy4eHus: KUCTIOpO/ia B bubnmoreka [JOK
23 71a00paTOPHH U TPOMBIIUIEHHOCTH. 01.12.2023 https://m.edsoo.ru/ff
[Ipumenenue kucaopoaa 0d497a
24 TennoBoit 3¢ ekt Xumuueckoit 05.12.2023 bubnuorexa [IOK
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pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YpaBHCHHU,
9K30- U SHIOTEPMUYCCKHUX
peakiusx

https://m.edsoo.ru/ff
0d4790

TornmBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHHE BO3/IyXa, ClIOCOOBI €ro 08.12.2023 https://m.edsoo.ru/ff
pe0TBPAILCHUS Od4cda
[Ipaktudeckas padora Ne 3 o teme Jlaopatoptio bubnuorexa [JOK

26 «[Tonydenue u coOupanue 12.12.2023 © https://m.edsoo.ru/ff

. 000pyI0BaHU
KHCJIOPOJa, U3yYCHUE €T0 CBOHCTBY» . Od4ae?
Boaopon — sneMeHT u mpoctoe bubmmorexa LIOK

27 peitecTso. HaxomeHie B mpupoje 15.12.2023 https://m.edsoo.ru/ff

’ 0d4ddo
JlabopaTopHo
dOu3NYeCKre U XMMUYECKHE bubmmoreka [{OK
28 CBOWCTBa BoJiopoja. [IpumeHeHue 19.12.2023 © https://m.edsoo.ru/ff
000py1I0BaHH
BOJIOPO/Ia . 0d4ddo
bu6moreka [IOK
29 [ToHsITHE O KUCIOTAX U COJISX 22.12.2023 https://m.edsoo.ru/ff
0d50d2
CriocoOblI mostydeHus: BOAOPOJia B bubmmorexa LIOK
30 saGoparoprn 26.12.2023 https://m.edsoo.ru/ff
0d4ddo
[TpakTuueckas padota Ne 4 o Teme bubmuorexa [JOK

31 «[Tomyuenue u cobupanue 09.01.2024 https://m.edsoo.ru/ff
BOJIOPO/Ia, H3yYEHHE €r0 CBOWCTBY 0d4f42
Monspabiii 00bEM ra3oB. 3aKOH bubmmorexa LIOK

32 Aporazpo 12.01.2024 https://m.edsoo.ru/ff

0d542e
Brruncienus 00bEMa, KoJIMuecTBa bubnuoreka [JOK

33 BEIIIECTBA T'a3a 110 €r0 U3BECTHOMY 16.01.2024 https://m.edsoo.ru/ff
KOJIMYECTBY BEILIECTBA WIH 00BEMY 0d55a0
Brruncnenus 005EMOB razoB 1o BuGmorexa [OK

34 ypaBHeHHm.,peaKHHH Ha OCHO?e 19.01.2024 https://m.edsoo.ru/ff
3aKOHA 0OBEMHBIX OTHOILICHUN 0d5708
ra3oB
Ou3nyecKue U XUMHUUECKHe Bubmiorexa LIOK

35 N 23.01.2024 https://m.edsoo.ru/ff
CBOJCTBa BOJIbI 0d587a
CocraB ocHoBanwuil. [lonsitue 06 Hudposas Bubmiorexa LIOK

36 HHKATOpaX 26.01.2024 nabopaTopus https://m.edsoo.ru/ff

M0 XUMUHU 0d59e2

37 Bona kak pactBopuTes. 30.01.2024 JlaGopatopuo | bubmuorexa [JOK

HacplmeHHbIe U HEHACBIIIEHHBIE e https://m.edsoo.ru/ff
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pactBopbl. MaccoBast 107151 obopymoBanu | 0d5b40
BEII[ECTBA B PaCTBOPE e
[TpakTuaeckas padora Ne 5 mo Teme JlaGopaTopHo
«I?IpI/IFOTOBJIeHII:I)C pacTBOPOB ¢ e e Brbmiorexa LIOK
38 . . . 02.02.2024 https://m.edsoo.ru/ff
onpe;[eﬂftHHon MacCOBOH J0JIeH obopynoBaHu 0d5eba
PacTBOPCHHOI'O BEIICCTBA» S -
bubmmoreka [{OK
39 ff}?;‘gﬁg“‘:‘a’]g pagora N]Q; Ho Teme 06.02.2024 https:/m.edso0.ru/ff
pox. Bonopoa. Boma» 0d6342
JlaboparopHo
Oxkcunpl: cocTaB, Kiaccuduxanus e P bubmmorexa LIOK
40 HOMeHKTATYDA ’ ’ 09.02.2024 R — https://m.edsoo.ru/ff
0d664e
e
[Tony4yenue u xXumMu4eckue bubnuorexa [JOK
41 CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U 13.02.2024 https://m.edsoo.ru/ff
aM(OTEpPHBIX OKCUJIOB 0d664e
) [udposas bubmuorexa [JOK
42 S;i‘;i?;;;‘l’:Tzz’MeHKmypa 16.02.2024 | naGopartopus | https:/m.edsoo.ru/ff
’ 10 XUMHUH 0d67ca
[TonyyeHnue n xXumMu4eckue bubmmorexa LIOK
43 . . 20.02.2024 https://m.edsoo.ru/ff
CBOWCTBA OCHOBaHHIA
0d67ca
[udposas bubmuorexa [JOK
44 | Kucnomsi: cocra, kraccnuianis, 22.02.2024 | maGopatopus | https:/m.edsoo.ru/ff
HOMEHKJIaTypa
10 XUMHUHU Odfee2
[Tomy4yeHne u XUMHYECKHE Bubmiorexa LIOK
45 J 27.02.2024 https://m.edsoo.ru/ff
CBOWCTBA KUCIIOT Odfee?
Conu (cpennue): HOMEHKIATypa, [udposas bubnuoreka [JOK
46 CIOCOOBI OTYYEHHUS, XHMHUCCKUE 01.03.2024 nabopaTopust https://m.edsoo.ru/00
CBOMCTBA 10 XUMHH ad9474
IIpakTuueckas padora Ne 6. JlaGopaTopHo
P:I_HGHI/IC BKCHCI])C)I/IMCHTaJ'IBHBIX e e Bubmiorexa LIOK
47 05.03.2024 https://m.edsoo.ru/00
3aa4 1o Teme «OCHOBHBIC KJjaCCBI o0opynoBaHu adob7c
HEOPraHUYeCKUX COCTUHCHUIY e
I'eneTnyeckas CBA3b MEXKILY bubnuoreka [IOK
48 KJIaccaMu HEOPraHUYECKHX 12.03.2024 https://m.edso0.ru/00
COCJTMHEHU I ad9a50
O000I11IeHNE U CUCTEMATH3ALIIUS bubmorexa HOK
49 N 15.03.2024 https://m.edso0.ru/00
3HaHUU ad9ch?
KonTpomnsnas padora Ne3 mo teme bu6mmoreka [JOK
50 "OCHOBHBIE KJIACCHI 19.03.2024 https://m.edso00.ru/00
HEOPraHUYECKUX COCAUHEHU " ad9ela
51 IlepBble MOMBITKU KIaCCU(PHUKALIUN 22.03.2024 MynsTumenu bubnuorexa [IOK
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XUMHUYECKUX dJIeMeHTOB. [ToHsATHE HiHOE https://m.eds00.ru/00
O TPYIIax CXOTIHBIX JICMEHTOB obopynoBanu | ad9ffa
e
[Tepuonnueckuii 3aKOH U MynsTuMe
Ilepnomuueckas cucremMa HHOE bubmorexa [IOK
52 pHOA 02.04.2024 https://m.edso00.ru/00
XUMHUYECKUX AemMeHToB /l. U. 000py1I0BaHU
ada52c
Meuneneena €
bu6mmoreka [{OK
53 [Tepumo b1, TPy, TOATPYIIIBI 05.04.2024 https://m.edsoo0.ru/00
ada52c
Crpoenune atoMmoB. Cocras bubmmorexa [TOK
54 anMHHX e I/I3.0T0n1)1 09.04.2024 https://m.edso0.ru/00
HEp- ada342
ST:O(G)HI/;G eBJ'I:KTI;OHHBIX 000J104YeK Butmorexa LOK
TOMOB SJIEMEHTOB
55 . . 12.04.2024 https://m.edso00.ru/00
[Tepnoanueckoit cucremsl /1. U.
adabbc
Meuneneena
Xaparepucriga xiviecioro Bumorexa LIOK
MEHTA M0 €r0 MOJIOKEHUIO B
56 5 o o 16.04.2024 https://m.eds00.ru/00
[Tepnoanueckoii cucreme J1. U.
ada824
Meuneneena
e T
57 HII Hp v eneeBYK ,e}; L 19.04.2024 https://m.eds00.ru/00
o A i ’ ada96e
MeJaror U TpaxJIaHuH
DNEeKTPOOTPULIATEILHOCTS ATOMOB bubmorera [IOK
58 POOTPHL 23.04.2024 https://m.eds00.ru/00
XAMHUYECKUX IEMEHTOB
adaab8
[udposas bubnuoreka [JOK
59 HonHas XuMU4ecKas CBsI3b 26.04.2024 nabopaTopust https://m.edso0.ru/00
[0 XUMUHU adac34
KoBanienTHasa noaspHas Hugposas bubmorexa [IOK
60 P 30.04.2024 nabopaTopust https://m.edsoo.ru/00
XAMHUYECKAs CBA3b
[0 XUMUHU adaab8
KoBanenTHas HenonspHas bubmorexa [IOK
61 P 03.05.2024 https://m.eds00.ru/00
XUMHYECKas CBI3b
adaab9
bubmmoreka [JOK
62 Cremnenpb OKUCIEHUS 07.05.2024 https://m.edso0.ru/00
adae28
OKuCIUTETHLHO bubmorexa LIOK
63 S — 10.05.2024 https://m.edso0.ru/00
OCCTaHOBUTE € peaxil adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 14.05.2024 bubmorexa [IOK

https://m.edsoo.ru/00



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

adb076

KonTtponesHas padota Ne4 mo teme

bu6mmoreka [IOK

65 «CtpoeHue atroma. XMMHUYECKast 1 17.05.2024 https://m.edso0.ru/00
CBA3b» adb486
0606 bubnuorexa [JOK
66 © erHHe 1 cucTeMatizaniy 1 21.05.2024 https://m.edso0.ru/00
3HAaHUHU
adh33c
0606 bubnuorexa [JOK
67 © erHHe 1 cucTeMatizatit 1 24.05.2024 https://m.edso0.ru/00
3HAaHUHU
ad9ch2
0606 bubnuoreka [JOK
68 ODIIEHHE 1 CHETEMATHAIA 1 28.05.2024 https://m.edso0. ru/ff
3HAaHUHU 0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Hcnoab3oBan
DJIEeKTPOHHbIE
Ne Hdara e uudposbie
Tema ypoka o0opynoBaHN
n/n Bcero usyue odpa3oBaTejibHbIE
sl HeHTpa
HUS «Touxa pecypcsl
pocTay»
[leproanueckuii 3aKoH. bubnuorexa [JOK
1 [Tepuoauueckas cuctemMa Xumudeckux | 1 04.09. https://m.edsoo0.ru/00
snementoB JI. Y. Menneneesa 2023 adb59e
3aKOHOMEPHOCTH B M3MEHEHUU bubnuoreka [JOK
2 CBOMCTB XUMHUYECKUX DIIEMEHTOB 1 06.09. https://m.edso0.ru/00
MEPBBIX TPEX EPHOIOB 2023 adb6b6
Knaccudukarus u HOMEHKIaTypa Bubmuotexa LIOK
3 HEOPrAHHYECKIX BEIECTE 1 11.00. https://m.edsoo.ru/00
2023 adb7e2
Buibl XuMu4uecKkoi CBSI3W U THITBI bubamorexa LOK
4 KPHCTATTHYECKIX PEmETok 1 13.00. https://m.edsoo.ru/00
2023 adbac6
KonTponsnas pabora Nel no teme
5 «IToBTOpEHUE U yriyOneHne 3HaHUI 1 18.09.
OCHOBHBIX Pa3/elIoB Kypca 8 Kiaccay 2023
bu6mmoreka [IOK
6 Kﬂaccnibmaum XHMITRCCIX 1 20.009. https://m.edsoo0.ru/00
peaxiuii o pa3IuyHbIM IIPU3HAKAM 2023 adbebo
[ToHsiTHE O CKOPOCTU XUMHUYECKOM [udposas bubmuoreka [JOK
7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1 25.09. | maGoparopus | https://m.edsoo.ru/00
TeTEPOreHHBIX PEAKIIHIX 2023 10 XUMHH adbe9a
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
®DaxTopsl, BIUSIOLINE HaI()JKOpOCTB Hudposas Bubmiorexa LIOK
8 XI/IMI/IquK,oﬁ S —— 1 27.09. | maGoparopus | https://m.edsoo.ru/00
2023 110 XUMHHU adc28c
XMUMHYECKOTO PAaBHOBECHS
OKUCAUTENHEHO-BOCCTAHOBUTEIHLHBIE Bubmiorexa LIOK
9 1 02.10. https://m.edsoo0.ru/00
pealtit 2023 adcade
Teopus dIEKTPOIUTHYECKOU bubnuoreka [IOK
10 nuccormanu. CuibHbBIE U cl1a0ble 1 04.10. https://m.edso0.ru/00
ANEKTPOITUTHI 2023 adcd68
JlaTunk
anekTpornpoB | bubmmoreka [IOK
11 Hounble ypaBHEHUS peakiuii 1 09.10. OJIHOCTH,TEM https://m.edso0.ru/00
2023 nepaTypbl add448
IJIATUHOBBIN
12 XUMUYECKHEe CBOMCTBA KUCIIOT U 1 Hudposas bubnmoreka [JOK
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OCHOBAHMU B CBETE MPEACTaBICHUMN 00 11.10. | nabGopartopusi | https://m.edsoo.ru/00
AIIEKTPOIMTUICCKOMN TUCCOIHAIINN 2023 0 XUMHUHU add5d8
XUMHUYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [{OK
13 Npe/ICTaBICHUN 00 16.10. https://m.edso0.ru/00
AIIEKTPOJIMTUYCCKON TUCCOIIUAIINN 2023 add8b2
Uudposas bubnuorexa [JOK
14 [TousiTe 0 TUApPOIU3E COoeh 18.10.20 Aadoparop https://m.edso0.ru/00
23 o add9d4
XUMHU
O06001IEeHNEe U CUCTEMATH3AIIHS Bubnuorexa LIOK
15 N 23.10.20 https://m.edso0.ru/00
23 addd12
nppoBas
[Tpaktuueckas padota Ne 1. «Pemienne 5&6?)11))3T0p Bubmuotexa LIOK
16 SKCTIEPHMEHTATEHEIX 378D 25.10.20 s 1o https://m.edso0.ru/00
23 addbfa
XUMHU
KonTponbnas padora Ne2 o teme bubnuoreka [JOK
17 «INEeKTPOIUTHYESCKAS TUCCOIHAIIHUSL. 13.11.20 https://m.edsoo0.ru/00
XUMHUYECKUE PEAKIIUH B PACTBOPAX) 23 addecO
OO6mrast XxapakTepUCTHKA TAJOTEHOB. bubmuorexa [JOK
18 XUMHYECKUE CBOMCTBA Ha MPUMEPE 15.11.20 https://m.edsoo.ru/00
XJopa 23 addfe2
[udposas
XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
19 XUMUYECKHE CBOMCTBA, MOIyYCHHE, 20.11.20 Aaboparop https://m.edso0.ru/00
NPUMCHEHUE 23 AT adel04
XUMHHU
[IpakTrueckas padota Ne 2 o Teme bubnuoreka [JOK
20 «[TomyueHne COISTHON KUCIIOTHI, 22.11.20 https://m.edsoo.ru/00
n3ydyeHue e€ CBOMCTB» 23 ade348
Brrunciienus no ypaBHEHUSIM bubnuoreka [JOK
21 XUMUYECKHUX PEaKIHi, eCIIN OJUH U3 27.11.20 https://m.edso0.ru/00
pearcHTOB JaH B H30BITKE 23 ade488
OOm1ast XxapaKTepUCTHKA HIEMEHTOB Bubnorexa HOK
22 VIA-rpymmsi 29.11.20 https://m.edso0.ru/00
23 ade64a
AnnoTtpornHsle MOAU(UKALIMU CEPBI. bubnuoreka [IOK
23 HaxosxaeHue cepol U €€ COCTMHCHUH B 04.12.20 https://m.edso0.ru/00
IpUpoe. XUMHUYECKHE CBOMCTBA CEPBI 23 ade64a
CepoBonioposi, cTpoeHue, pu3ndeckue Bubmiorexa LIOK
24 ’ . ’ 06.12.20 https://m.edsoo.ru/00
Y XUMHUYECKUE CBOMCTBA 93 ade802
Hudposas
Oxcuppl cepbl. CepHast KMCIIOTA, bubnuorexa [IOK
25 ¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA, 11.12.20 Aabopatop https://m.edsoo.ru/00
pUMEHEHHE 23 A TO adea?28

XUMHHU
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XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
IIOJIY4EHUS] CEPHOU KUCIIOTHI.

bu6mmoreka [{OK

26 13.12.20 https://m.edso0.ru/00
XUMHUYECKOE 3arpsA3HEHUE
. 23 adec8a
OKPYKAIOIIEH CpeIbl COSAMHCHUSIMH
cephl
Beruucnenue MaccoBoii 1011 BBIXO/1a Bubnuotexa LIOK
27 DOIVITA DeAKLL A A 18.12.20 https://m.edsoo0.ru/00
POt peatt 23 adec8a
8imasl XapaKZiIf())I/ICTI/;I:a 3::MG:TGOB . BuGmiorexa LIOK
-TPYIIIIbL. T pOCTpaHEeHU
28 . szne (bmméfmei P 20.12.20 https://m.edso0.ru/00
PHPOJE, . 23 adeeab
XHUMHYECKUE CBOMCTBA
AmMmuak, ero ¢usnueckue u bubnuorexa [JOK
29 XUMHUYECKHE CBONCTBA, MOTYYCHHE U 25.12.20 https://m.edsoo0.ru/00
PUMEHEHUE 23 adfoo4
[IpakTueckas padora Ne 3 o Teme bubnuoreka [IOK
30 «[TomyueHre aMMHaKa, U3y4eHHE €r0 27.12.20 https://m.edso0.ru/00
CBOMCTBY 23 adf180
A 5 HI/gprBaﬂ bubmuotexa [JOK
31 X;;;ia;;(;:x;’cia amecre o 10.01.20 J; 1;)(1)) P https://m.edsoo0.ru/00
24 adf306
XUMHHA
Hcnonb3oBaHuE HUTPATOB U COJIEH
[udposas
aMMOHUS B KA4ECTBE MUHEPAIbHBIX ABonaTo bubnuoreka [IOK
b T
32 ynoopeHuii. XUMUYECKOE 3arps3HeHHe 15.01.20 . (I)) P https://m.edsoo0.ru/00
i 24 adf518
OKpYIKaroIel Cpeibl COSANHEHUSIMH M
azora
®docdop. Oxcua pochopa (V) u bubnuoteka [JOK
33 dbochopHas kucmora, GU3HUECKUE U 17.01.20 https://m.edso0.ru/00
XHMUYECKHE CBOMCTBA, MOTyYCHHE 24 adf68a
s b
34 3ar :;HeHHe Hyfl opHoﬁ C - 22.01.20 https://m.edsoo.ru/00
P PHPOAHON CpeA 24 adfc20
dbocdaramu
Yraepon, pacipoCTpaHEHUE B bubnunoreka [JOK
35 npupoe, Guznveckue u XUMUIeCKUe 24.01.20 https://m.edso0.ru/00
CBOWCTBA 24 adfd9c
S;;Eﬂm I}(/;JIepBon;,Tp;); buznueckue u BuGmmorexa [OK
36 CORHE CRONCTEA. 29.01.20 https://m.edsoo.ru/00
DKkonornyeckue npoOiIeMsl,
24 adfebe
CBsI3aHHBIE C OKcuaoM yriaepoaa (IV)
bu6mmoreka [JOK
37 YronpHas KUCIOTa U €€ CONU 31.01.20 https://m.edso0.ru/00

24

ae006¢c
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[Ipaktuyeckas padora Ne 4 o teme

Hudposas

"[lonyuenue yriekucioro rasa. nabopartop bubmmorexa LIOK
38 KatecTBeH AR peaKiis Ha KapGoHaT- 05.02.20 s 1o https://m.edsoo0.ru/00
" 24 ae027e
HOH XUMUHU
[lepBoHnauanbHble TOHATUSA 00 bubnuorexa [JOK
39 OpPraHUYeCKUX BEIIECTBAX KaK O 07.02.20 https://m.edso0.ru/00
COCIIMHEHUSX yIIIepo/ia 24 ae054e
bu6mmorexa [{OK
40 KpeMmuwuii 1 ero coeiuHeHusI 12.02.20 https://m.edso0.ru/00
24 ae080a
[TpakTuueckas padota Ne 5. Perenue Hudporas Butmorexa LIOK
41 3KcnepmuweHTaanmx 3314 1o TeMe 14.02.20 naboparop htts://m.eds00.ru/00
«BaxHeWe HeMeTaluTbl i UX usl TI0
24 ae0bf2
COCITMHEHUSD) XUMUHN
KonTpomasnas pabora Ne3 no teme bubnuorexa [JOK
42 «BakHelne HEMETaJIbI U UX 19.02.20 https://m.edso0.ru/00
COCITMHEHUSD) 24 ae0el8
OO0mmas XxapaKTepUCTHKA XUMUICCKHIX
3JIEMEHTOB — METAJIJIOB.
Merannuueckas CBsI3b U bubamorexa LOK
43 21.02.20 https://m.edsoo.ru/00
MeTaJuTnIecKasi KpUCTaTHIecKast
N . 24 ael03e
pemérka. Gu3nvyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [IOK
44 DIEKTPOXUMHUCCKHUI PsJT 26.02.20 https://m.edsoo.ru/00
HaIpsHKEHUH METaJlIOB 24 ael156
OO6mmme crnocoObl MOTYyICHHS
meTaioB. CiutaBel. Beraucienus mo bu6mmoreka [JOK
45 YPaBHCHHSM XMMHYCCKHX PCAKIIHIHA, 28.02.20 https://m.edsoo.ru/00
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT 24 2e1156
npuMecH
bubmuoreka [JOK
46 IToHsITHE 0 KOPPO3UHU METAILIIOB 04.03.20 https://m.edsoo.ru/00
24 ael278
bubmuoreka [JOK
47 [Ienoynbie METAIIIBI 06.03.20 https://m.edso0.ru/00
24 aeldb2
Oxcupl U TUAPOKCUIBI HATPUS U bubmorexa LIOK
48 - 11.03.20 https://m.edso0.ru/00
24 aeldb2
bubnmoreka [JOK
49 meﬂoqumeMeanVHe MeTaIRt = 13.03.20 https://m.edso0.ru/00
KaJIbIIMH ¥ MarHUM 24 261568
50 Baxxneiime coequHEHUS KaJIbIUI bubmorexa HOK
18.03.20 https://m.edso0.ru/00
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https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

24 ael5e8
51 g)}iiiuéeﬂne Y CUCTEMAaTHU3AIIMS 20.03.20
24
JKEcTKOCTh BOJBI U CITOCOOBI €& Bubmuotexa LIOK
52 yeTpaners 01.04.20 https://m.edsoo0.ru/00
24 ae1886
[Ipaktudeckas padora Ne 6 mo Teme bubnuorexa [JOK
53 "YKEcTKOCTH BOJBI M METOIBI €€ 03.04.20 https://m.edso0.ru/00
ycTpaHeHus" 24 aelae8
bubmmoreka [{OK
54 AsroMuHUH 08.04.20 https://m.edsoo0.ru/00
24 aelc64
AmMdoTepHbIe CBOMICTBA OKCHIA U Bubnuorexa LIOK
55 FHpOKCII 10.04.20 https://m.edsoo0.ru/00
24 aelc64
[Hudposa
st bu6moreka [IOK
56 Keneso 15.04.20 | maGoparo https://m.edso0.ru/00
24 pus 1o ael1d86
XUMUHU
Hudposa
OKcHIbl, THAPOKCUIBI U COJIH JKeJIe3a g Bubnuorexa LIOK
57 D u }Ke’ﬂega ) 17.04.20 | mabGopato https://m.edsoo0.ru/00
24 pus 1o ae35e6
XUMUHU
58 O606HjeHPIe U CUCTEMAaTU3aIus 99 04.20
3HaHUHN 24
Hudposa
[Ipaktuueckas padota Ne 7. Permenue . BuGniorexa LIOK
59 aKcnepmvweHTaﬂbHHX A7t HO TEME 24.04.20 nabopato https://m.edsoo.ru/00
«Baxuenmme MeTauibl ¥ UX
24 pHsI 110 ae3de8
COCTMHCHU
XHUMHUHU
Brruncnenus no ypaBHEHUSIM
XUMHUYECKUX peaxugn, €CJIM OJIUH U3 BuGmmorexa [OK
60 ES;F:HTOB A1l B HEBBITRE W 29.04.20 https://m.edso0.ru/00
p)KI/I:[ npuMecH. Beraucnenus 24 261750
MacCOBOM JIOJM BBIXOJIa TIPOAYKTA -
peaxiuu
61 O606I.EICHI/IC U CUCTEMAaTHU3AIN 06.05.20
3HaHUH 24
62 KonTtponpHas padota Ne4 o teme
«BaxkHeie MeTallIbl 1 UX 08.05.20
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COCHUHEHUA 24

BemiecTBa u marepuaisl B bubmmorexa [JOK
63 . 1 13.05.20 https://m.edso0.ru/00

IIOBCCOIHCBHOMU KN3HU YCIIOBCKA 24 ae3f50

XUMHUYECKOE 3arpsi3HEHUE Brbmiorexa LIOK
64 . 1 15.05.20 https://m.edso0.ru/00

OKpYXaIoIen cpeibl 24 264970

Ponp xumuu B perieHnn Brbmiorexa LIOK
65 N 1 20.05.20 https://m.edso0.ru/00

24 ae4270

O000611IeHNE ¥ CUCTEMATH3AIMS bubmorexa HOK
66 . 1 22.05.20 https://m.edso0.ru/00

SHaHHH 24 ae0d0a

O000611IeHNE U CUCTEMATH3AIMS bubmorexa HOK
67 . 1 27.05.20 https://m.edso0.ru/00

SHaHmH 24 adb33c

O00011IeHNE U CHCTEMATH3AI U bubmorexa OK
68 . 1 29.05.20 https://m.edso0.ru/00

SHaHHH 24 ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
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JaHHBIC

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



Beenurenannsiehttp:/ www.chemnet.ru I'azeta «Xumus» u cait st yuutens «f uay Ha
YPOK XUMHI

http://him.1september.ru Enunas xomekius LIOP: [TpeqveTHas KOMICKIUS « XUMUSDY
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumusi. Komnekusa Poccuiickoro o0mieo0pa3zoBarenbHOTo opraia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickasi onuMnuaa IkoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranndeckast XuMusi: SJICKTPOHHBIN YUeOHUK IS CpeTHEi
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JEKTPOHHBIA y4EOHUK

http://www hemi.nsu.ru OTKpbITHINA KoUK XUMUS

http://www.chemistry.ru JluctaHiinoHHast 0JIMMITHA/IA TI0 XUMHUH: TEJIEKOMMYHUKAIIMOHHBIN

00pa3zoBaTeNbHBIN TPOCKT






