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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa mo XuMUM Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPeOOBaHUU K pe3yiabTaTaM OCBOCHMSI OCHOBHOM
00pa3oBaTeNpHON POrpaMMBbl OCHOBHOTO 001Iero oopazoBanusi, npeactaBieHHbXx B @T'OC OO0, a Takxke Ha ocHOBe (penepaibHOI paboueit
MIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENoAaBaHus yueOHOro mpenMera «XuMus» B 00pa3oBaTelIbHbIX opraHu3anusx Poccuiickoit
denepanuu.

[IporpaMMma o XxuMuu Aa€T MpeICTaBICHUE O LEIIsAX, O0IIel CTpaTeruu 00y4YeH I, BOCIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEACTBAMH Y4eOHOT O
npeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE CO/IepKaHue, TPeayCMaTPUBAET paclpeaesieHne ero Mo KjaccaM U CTPYKTYpHUPOBaHHUE IO
paszenaM M TeMaM MPOrpaMMbl 10 XUMUH, ONpEeNseT KOJIWYECTBEHHbIE M KAaYECTBEHHbBIC XapaKTEPUCTHUKU COJICPKAHUS, PEKOMEHIIYEMYIO
MOCJIeIOBATEIBHOCTh M3YYCHUSI XMMHU C YYETOM MEXKIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO IMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O00yYaroImuxcsi, OMpelesieT BO3MOXKHOCTH TMpeAMeTa i peaau3aluu TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS OCHOBHOI
00pa3oBaTeNBFHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHus, a TakKe TPeOOBAHWH K pe3yibTaraM OOy4eHHsS XUMHH Ha YPOBHE
1enei u3y4eHus MpeMeTa U OCHOBHBIX BUIOB yueOHO-I03HABATEIbHOMN JAEATEIbHOCTH 00YUYaIOIIEroCs IO OCBOCHUIO YU€OHOTO COIePIKAHMS.
3HaHWEe XUMHHU CITY)KUT OCHOBOW sl (pOpPMHUPOBAHMS MHUPOBO33PEHHUsT 00YYArOIIErocs, €ro MpeicTaBIeHUl 0 MaTepUAIbHOM E€IWHCTBE MUDA,
BXXHYIO POJIb UTPAIOT (POpPMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIPEBPAILIEHUSX SHEPTUU U 00 SBOIIOIUH BEIIECTB B MPHUPOJIE, O MyTIX
penieHus ria00aabHbIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKON, MUIIEBOM M IKOJIOTUYECKON 0€3011acHOCTH,
po0JIeM 3/1paBOOXPAHEHHUSL.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alliii BO3MOXKHOCTEH i camMopa3BUTHA W (OPMUPOBAHUSA KYIbTYPbl JHMYHOCTH, €€ oOmed M (QyHKIHOHATBHON
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS] K TBOPUECKHUX CIIOCOOHOCTEH 00yUaronnxcs, HABHIKOB UX CAMOCTOSATEIHHON yueOHOU NesTENbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIIE0BATEILCKAX YMEHNUH, HEOOXOJMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK M B TPOPECCHOHATLHOMN JIeATEIIEHOCTH;
3HAKOMUT CO CIENU(UKONW HAy4YHOTO MBIIIJICHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJAa HAa €IWHCTBO MPUPOJBI U YEIIOBEKA, SIBISETCS
OTBETCTBEHHBIM ITAIOM
B (hOpMHUPOBAHHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH 00YUYaIOITUXCS;

CTIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K MPUPOJE, K YEIOBEKY, BHOCHT CBOW BKIIAJ B
IKOJIOTMUYECKOe 00pa3oBaHre 00yUYaOIIUXCS.

JlaHHbIE HAMpaBJICHHS B OOYYCHHH XHUMHH 00ECTIEUMBAIOTCS CIEHU(PUKON copepKaHus y4eOHOTo MpeaMeTa, KOTOPBIH SBISIETCS MeJarorudecku
aIalTHPOBAHHBIM OTPaKEHUEM 0a30BOI HAyKH XMMHH Ha ONIPEACTIEHHOM dTare e€ pa3BUTHSI.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMIECS CHCTEMbI MEPBOHAYATIBHBIX MOHATUN
XHUMHH, OCHOB HEOPTaHUYECKON XUMUU 1 HEKOTOPBIX OTJIEIbHBIX 3HAUMMBIX TOHATUN OPraHUYECKON XUMUH.



CrpykTypa cofep:kaHusi IporpaMmbl 110 XUMUHU C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MoAXo0/a K €€ u3ydeHuro. Cojep:kaHue CKIabIBaeTCs U3
CHCTEMBl TMOHATUH O XMMHYECKOM D3JIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATHA O XMMHUYECKOM peakuuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OPraHM30BaHbI 10 IPUHLIMITY ITOCJIEJ0BATEIBHOIO PA3BUTHS 3HAHUI Ha OCHOBE TCOPETHUYECKUX IPEICTABICHUIN Pa3HOIO yPOBHS:

— ATOMHO-MOJIEKYJIIPHOI'O YUEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHNUS;

— [lepuoanueckoro 3akona /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MIpPEJICTaBICHUN 00 MEKTPOIIUTUYECKON JUCCOLUAIMH BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS I1OCJIEIOBATEIBHO OT
OJTHOT'O YPOBHSI K JAPYroMy, BBINOJHSS (DYHKIMHM OOBSACHEHHMS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH INPAKTHUECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS NU3Y4aeMbIX BEIIECTB.

OcBoeHne MporpaMmbl 10 XUMHUHM CIIOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O XMMUYECKOH COCTABIAIOLIEH HaydyHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOLIEHUS! K HAyYHOMY 3HAaHMIO U METO/aM MO3HAaHUS B Hayke. M3ydeHne XUMHUU IPOUCXOIUT C
IIPUBJICUEHUEM 3HAHUH 13 paHee U3yUeHHBIX YUeOHBIX MpeaIMeToB: «OKpykaromuil Mup», «brnonorus. 5—7 knaccel» u «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMM XHUMUU HTPOUCXOAUT (OPMHUPOBAHUE 3HAHUI OCHOB XMMHYECKOM HAyKM Kak OOJaCTM COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKON JIeATETbHOCTH 4YeJOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. 3ajada ydyeOHOTO MpeaMeTra COCTOUT B
(OpMUPOBAHUM CUCTEMBI XMMUUYECKUX 3HAHUI — BakHEHIINX (PaKTOB, IOHATUH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUH, TOCTYIHBIX 0000IIeHN
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNN K HayYHBIM METOAAaM MO3HAHM MPH U3YYEHUH BELIECTB U XUMHUECKUX PEaKIHi,
B (OpMHUpPOBaHMM W Pa3BUTHM I[103HABATEJIbHBIX YMEHMH W HMX NPUMEHEHUU B Y4eOHO-TIO3HABaTEbHOM M y4yeOHO-UCCIIE0BATEIbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUII O€30IIaCHOI0 00OpallleHus ¢ BEIIeCTBAMH B TOBCETHEBHOM JKU3HU.

[Ipu u3yyeHnr XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOpENIH Takue LEeNH, KaK:

— (OpMHUpPOBaHNE HHTEJUIEKTYaJIbHO DPA3BUTON JIMYHOCTH, T'OTOBOM K CamM00Opa30BaHHUIO, COTPYIHUYECTBY, CaMOCTOSTEIBHOMY MPUHSATHIO
pelieHni, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh O0YUYEHHsI Ha CHCTEMaTH4eCKoe MPUOOIIEHHEe 00YyJaloImuXcs K CaMOCTOSTEIbHON MO3HABATENbHOM JEATENIbHOCTH, HAyYHBIM
METOAaM MO3HAHUs, POPMUPYIOLIMM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

—o0ecTieueHne yCIOBHH, CIIOCOOCTBYIONIUX MPUOOPETCHUIO 00YJArOITUMUCS OIBITA Pa3HOOOpPa3HON NeATEILHOCTH, MIO3HAHUS U CaMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN ), UMEIOIINX YHUBEPCAIBLHOE 3HAUEHUE JIJISl PAa3JINYHBIX BUJIOB E€ATEIbHOCTH;

—dopmupoBaHue 0oO0ImEeH (QYHKIMOHATBHOM M €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCII€ YMEHHH OOBSCHATH U OICHMBATH SIBICHUS
OKpY’KalOIIEero MUpa, UCIIONb3Ysl 3HAHUS U OIBIT, MOJTY4YEeHHBIE TIPU U3YYECHUH XMUMUHU, IPUMEHATh UX MPU PELIeHUH NMpoOjeM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU JeSATENbHOCTH;

—dopMHUpOBaHHE Y OOYYAIOUIMXCS T'YMAaHUCTUYECKHX OTHOIICHUH, MOHUMAHUS IIEHHOCTH XMMUYECKHUX 3HAHUU Uil BBIPAOOTKH IKOJOTHUYECKU
11€J1ec000pa3HOro MOBEJICHUS B OBITY U TPYAOBOW JACATEIBHOCTH B IENISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpPY KAIoOIIel MPUPOIHOM Cpe/Ibl;



— pa3BUTHE MOTUBAIUU K 00YyUEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAITPABIEHHOCTH JAIbHENUIIET0 00yUYeHUSI.

OO1mee yKMcno 4acoB, OTBEACHHBIX ISl M3yYSHHUS XUMUW HA YPOBHE OCHOBHOI'O 00Iero odpasoBanus, coctaBiser 136 dacoB: B 8 kimacce — 68
yacoB (2 4aca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuun. Ponp XuMuu B JKU3HM 4elloBeKa. XUMHUs B cUCTeMe Hayk. Tena u BemiecTBa. du3nueckue CBOMCTBA BelIECTB. ArperatHoe
cocTosiHue BeuecTB. [IoHATHE 0 MeTOJaX NO3HAaHUS B XUMHMHU. HHcThle BemiecTBa U cMecH. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 371eMEeHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB. IIpocThle M cloKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYE€HHUE.

Xumuueckasi popmyia. BaJeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAsi Macca.
OTtHocuTenbHAs MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

KomnuectBo Bemectsa. Mousb. MoisipHas macca. B3anMOCBsI3b KOJIMYECTBA, MACCHl M YMCIIA CTPYKTYPHBIX €IMHMI] BemiecTsa. Pacyérel 1o
bopMynaM XMMUYECKHX COEIUMHEHHH.

dusnyeckue U XMMHUUYECKUE SBJICHUS. XUMHUYEcKas peakius U e€ NMpHu3HaKku. 3aKOH COXPAaHEHHUs MacChl BELIECTB. XMMUYECKHE ypaBHEHUS.
Knaccugukaius XuMiuuecKkux peakiuuii (CoenHeHNs, Pa3IoKEeHHs], 3aMeIleH s, OOMeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO ¢ XUMHMUYECKOU MOCYA0H, IpaBuiIaMu paboThl B JabOpaTopuu M mpuémMamu oOpalieHus ¢ 1abopaTopHbIM 000pyI0BaHHUEM, U3yUCHHE
U onmucaHue PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOMOAeHUE pu3nueckux (TUIaBJIeHHE BOCKA, TAsHUE JIbJa, PACTHPAHHE
caxapa B CTYyIIKe, KUIIEHHE U KOHJEHCAIMs BOJbI) U XUMHUECKUX (TOpeHHe CBEYH, MPOKaTUBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE MeTa C
KHUCJIOTOM) SIBJICHHM, HAOIIOJIEHNE U OMHMCAHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKHX peakiui (pa3joKeHHe caxapa, B3auMOJICHCTBHE CEpPHOM
KHUCJIOTBl ¢ XJIOpUAOM Oapusi, pasznoxenue ruapokcuaa meau (II) mpm nHarpeBanuu, B3ammojeiictBue xenesa ¢ pactBopom coinu meau (II),
U3Y4YEeHHE CIOCOOOB pa3JelieHHsl CMECel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHME, BbIIAPUBAHUE, AUCTUIUISLIMS, XpoMaTorpadus, IpoBeIeHHE
OYHMCTKH ITOBapEeHHOMN COJIM, HAOJIOACHNE M ONUCAHNE PE3YJIbTATOB MIPOBEACHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3aHNe
MOJIeJIel MOJIEKYIT (IITapOCTEePKHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — asneMeHT u mpoctoe BeulecTBo. HaxokneHue kuciaopoja B mpupoje, (uznueckue u
XUMUYeckue cBoicTBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kucnopoga. CrnocoObl MOMy4eHHS KHCIOpoJa B J1abopaTopuu U
poMblIIeHHOCTH. KpyroBopoT kucinopoaa B npupoze. O30H — ajuioTponHast MOAU(pUKaLUs KUCIOPOIa.

TernoBoit 3¢pdexkr xumMuyeckol peakuuu, TEPMOXMMHUYECKHE YpPAaBHEHMs, 9K30- M DIHIOTEPMUYECKHE PEAKIMH. TOIUIMBO: Yroib M METaH.
3arpsA3HeHue BO3/lyXa, yCUJICHHE TapHUKOBOIO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bogopon — snemeHT u mpoctoe BeuiecTBo. HaxokaeHue Bogopoja B mpupoje, (pusndeckre U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nostydeHus. Kuciaorsl u comnu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Bona xak pactBopureis. PacTBopsl. HacellieHHbIE M HEHACHILICHHBIE PACTBOPBI. PACTBOPUMOCTB BEILIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBope. XUMUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Posib pacTBOPOB B IPUPOJIE U B J)KU3HU yenoBeka. Kpyrosopor
BOJIbI B IIPUpPO/JIE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOI.

Knaccudukanusa nHeoprannyeckux coenunenuii. Okcunpl. Knaccudukamus okcuaoB: coneodpasyronue (0CHOBHbIE, KUCIOTHBIE, aM(pOTEepHbIE) U
HecoseoOpasyrone. Homenknarypa okcnoB. @usnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHIoB.

OcHoBanus. Knaccudukanus ocHOBaHMIA: HIENOYM W HEPACTBOpPUMbIE OCHOBaHUS. HoMeHkiaTypa ocHoBaHuil. Du3nueckue W XHUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losrydenre ocHOBaHMIA.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucnor. OuU3nyeckue M XUMHUYECKHE CBOWCTBA KUCIOT. Psa aktuBHOCTH MeTamioB H.
H. bekeroBa. [lonydyeHue Kucior.

Comu. Homenkinarypa coneil. @uznueckue 1 XuMu4eckue cBoicTsa coseil. [lonydenne coneit.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUUECKUX COECTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eNICHUE COAEpX aHUs KUCIOpoJa B BO3JyXe, MOJydeHHe, coOMpaHHe, paclio3HaBaHWE M HU3y4YEHHME CBOMCTB KHUCIOPOa,
HaOJI0ICHNEe B3aMMOJICHCTBHS BELECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS W IpPEKpallleHUs ropeHus (moxapa), O3HaAKOMJICHHE C
oOpa3llaMi OKCHJOB M OIMCAHWE WX CBOMCTB, MOJy4Ye€HHUE, COOMpAaHHE, pACMO3HABAHWE M M3YUYEHHE CBOWCTB BOJOpOJa (TOpEeHHE),
B3auMoielicTBHEe BojlopoJia ¢ okcuioM Meau (II) (Bo3MokHO UCTIONb30BaHNE BUEOMATEPHAIOB), HAOMI0IeHHe 00pa310B BEIIECTB KOJUYECTBOM 1
MOJIb, HUCCIJIEJJOBAaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEILECTB C PA3JIMYHOM pacTBOPUMOCTHIO, NPUTOTOBIEHHE DPACTBOPOB C OINpeAeEHHOM
MaccoBOM Joiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJAEHUCTBHE BOJAbI C MeTaylaMM (HaTpueM M KajblieM) (BO3MOKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), UCCIIEIOBAaHNE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B
pacTBopax KHCIOT W IIeJouell, u3ydeHue B3aumoaeicTBus okcuna menu (II) ¢ pacTBOpoM CEpHOM KUCIIOTHI, KACIOT C METalNIaMH, peakLun
HEUTpaau3aluy, [OJIyuieHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JIpyruM W3 pacTBOpa COJM, pELICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHel1e Ki1acchl HEOPraHMUECKUX COSTUHEHUID.

IMepuoauveckuii 3akon u Ilepuoaguyeckas cucrema xumudeckux djiemeHToB JI. U. MenaeseeBa. CTpoenne arToM0B. XUMHYECKAsl CBA3b.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKIuu

[lepBble MOMBITKU KIACCU(PHUKALMU XMUMHUYECKHX 3JeMEHTOB. IToHATHE O Tpymmax CXOAHBIX DJEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE
METaJJIbl, TaJIOTE€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUBI U THUIPOKCUIBL.

[lepuonnueckuit 3axoH. [lepuonnyeckas cucrema xumuueckux snemento J[. . MenneneeBa. KopoTrkoneproHas u JuiMHHONIEpUOAHAS (POPMBI
[Tepuonnueckoit cucrembl xumuueckux sneMeHToB Jl. 1. Menneneea. [lepuoasl u rpynnsl. Gu3ndeckuii CMBICT TOPSIAKOBOTO HOMEpPa, HOMEPOB
Iepuoja U rpymimsl AJIEMEHTA.



Crtpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTpoHsl. CTpoeHue 3JeKTPOHHBIX 000JI04eK aTOMOB MePBbIX 20 XUMUYECKUX 3JIEMEHTOB
ITepuonnueckoit cucremsl Jl. M. MenneneeBa. XapakTepuCTUKa XMMUYECKOIO JJIEMEHTA II0 €ro mnoJjiokeHuto B Ilepumonmueckon cucreme /l.
. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.
3nauenue Ileprnonanueckoro 3akona u Ileproanueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB I Pa3BUTUS HayKu W nipakTuku. [[. Y. Mennenees —
Y4EHBIN U IPAKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHast (1oisipHasi U HEMOJIAPHAs) CBSI3b. DIEKTPOOTPHUIIATETLHOCTh XUMUUECKUX 2JIEMEHTOB. FIOHHAs CBA3b.

Crenensb okucienusi. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKuciieHns: 1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.
Xumuueckuit Ikcnepumenm:

M3ydeHue 0oOpasIoB BEHIECTB METAVIOB U HEMETAJJIOB, B3aMMOJIEHCTBUE THIPOKCHAA IIMHKA C PAacTBOPAMM KHUCJIOT U IIEIOYEH, IMPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOIINX MTPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaklnii (rOpeHne, peakliuy pa3ioKeHHsI, COSTUHEHUS).
Meoswcnpeomemnnie ceasu

Peanuzanusi MeXnpeIMETHBIX CBsI3€d MPH HM3YYEHMHM XHMHUU B 8 KIJIACCE OCYIIECTBIIACTCS UYepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO--
Hay4HBIX TIOHSITHH, TaK ¥ TIOHSITHH, SIBIISIIOMIUXCS CUCTEMHBIMH JIJIs1 OT/ACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1ue ecTecTBEeHHO-HAYYHBIE TOHATHSA: HAy4dHbIM (PakT, rumoresa, TEOpHs, 3aKOH, aHalHM3, CHUHTE3, KIacCHUpUKalUs, NEPUOAUYHOCTb,
Ha0II0IeHNE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHHUE.

®duznka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIIUJ, U30TOIbI, PAIUOAKTUBHOCTb, MOJIEKYJIA, DIEKTPUUECKUIN 3aps]l, BELIECTBO,
Teo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NUeCKHe BEJIMUMHBI, €IMHUIIBI U3MEPEHHS], KOCMOC, TIIaHEThI, 3BE3 b1, COJIHIIE.

buonorus: porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE OPO/IbI, TI0JIE3HBIE NCKOTIAEMbIe, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumHuyeckasi peakuus

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux siaeMeHToB Jl. 1. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMMYECKHX DJIEMEHTOB IIEPBBIX TPEX IMEPUOIOB, Kajaus, KAJIbLMSA U HUX COCAMHEHUN B COOTBETCTBUM C IOJIOXKCHUEM JJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XUMUYECKOW CBSI3U. THIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAITIMYECKON
PEIETKY 1 BUJIa XUMUYECKOH CBSA3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHWX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KjlaccaM
HEOpPraHMYECKUX COECAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEILECTB.

Krnaccudukanus XMMHUUECKUX PEaKIM M0 pa3IMyHbIM MpHU3HAKaM (IO YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢dekTy, To H3MEHCHHIO CTCTCHEW OKHUCICHHS XHMHYECKUX DJJIEMEHTOB, IO OOpaTHMMOCTH, 1O YYacTHUIO KaTauu3aropa). JK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[TonsiTrie 0 CKOpOCTH XMMHYECKOH peakiuu. [loHsTHe 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHSITHE O TOMOTEHHBIX U
rereporeHHbIX peakiusx. [lonarue o karanuze. [lonstue o xumudeckom paBHOBecHH. PaKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUUECKON PEeakIu U
10JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, AJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHOU peakiuu. CocTaBlieHHWE ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIUI C HCIIOJIBb30BAHUEM METOa 3JIEKTPOHHOr0 OanaHca.

Teopust S7EKTPONUTUYECKON TUCCOLMMUAIMU. DIEKTPOIUTBI U HEINEKTPOJIUThl. KaTuoHbI, aHMOHBL. MexaHH3M [IHUCCOIHMAIMU BEIIECTB C
Pa3IMYHBIMU BUJIAMU XUMUYECKOM cBsi3u. CteneHb quccounannu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YcioBHs MPOTEKaHUs peaklUii HOHHOTO OOMeHa, MOJIHBIE U COKpAallléHHbIE NOHHBIE ypaBHEeHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHUW U COJIEH B CBETE MPEJCTABICHUN 00 AJIEKTPOJUTHYECKOM nuccornumainuu. KadecTBeHHbIE peakuuu Ha WOHBL [lonsTHe o
TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIIEHHE C MOJIEISIMH KPUCTAITMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB — METAJIOB U HEMeTauloB (rpadura u anmasa), CIOKHBIX
BEULIECTB (XJIOpuJa HATpusl), UCCIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKON peakIuu OT BO3JAEHCTBUS PA3IMUHBIX (DAKTOPOB, HCCIIET0OBAHUE
3JIEKTPOIIPOBOJIHOCTH PacTBOPOB BEIIECTB, MpoIlecca TUCCOLMAINN KUCIIOT, IIeJo4Yel U cosiel (BO3MOYKHO HCIOJIb30BaHUE BUJEO MATEPUAIOB),
MIPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKK POTEKAaHUS peakuii HOHHOro oOMeHa (oOpa3oBaHHe 0cajKa, BbIIEJIEHUE ra3a, 00pa3oBaHue
BOJIbl), OMNBITOB, WJUTIOCTPUPYIOIIMX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHue, Peakiuu pas3loKeHHUs, COCIUHEHUs),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUYECTBEHHBIX PEAKIMI Ha HOHBI, PEIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl M UX cOeIMHEHUS

OOmas xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (QU3nYecKue CBOWCTBA
MPOCTBIX BEIIECTB — TaJOT€HOB. XMUMHUYECKHE CBONCTBA Ha MpUMEpe XJiopa (B3auMOJEHCTBHE C METalUIaMH, HEMETaJUIaMH, IIeJI0YaMHu).
XnopooaopoA. CosiiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4YE€HHE, MPpUMEHEeHHE. [lelicTBue XJjiopa U XJIOPOBOJAOPOAAa Ha OPraHM3M YeJIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe cTerneHn okucieHnus. CTpoenue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CePhl. AJUTOTPOITHBIE MOAU(PUKAIIMK KUCIOPOAa M CEPhl. XUMUUYECKHE CBOMCTBA cephbl. CepoBOOPOI,
CTpoeHHe, (PU3NYECKUe U XUMHYECKHe CcBOWCTBAa. OKCHIBI CEpbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHUCIOTa, PU3NYECKUE U
XUMHUYECKHE CBOMcTBa (00IIMe Kak MpeACTaBUTENs Kiacca KHUCIOT W creuudduueckue). XUMUUECKHE pPEaKIMH, JIeXallue B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a TONyYeHUs] CEpHON KHCIOTHI. lIpuMeHneHue cepHoil kuciaoTbl. COMM CEpPHON KHUCIOTHI, KAaUeCTBEHHAs PEaKIus Ha
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cynbdaT-uoH. Haxoxienue cepsl U €€ COeqUHEHHI B Mpupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelibl COeAMHEHUSAMHU Cepbl (KUCIOTHBIE
J0XK]U, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-Tpymibl. OcCOOEHHOCTU CTPOCHUSI aTOMOB, XapaKTepPHbIE CTENIEHU OKUCIEHUS. A30T, pacCpOCTpaHEHUE B
npupoje, pusnyeckre u XuMu4Yeckre cBoiicrsa. Kpyroopor azora B npupoe. AMMHUAK, €ro GU3NUecKue 1 XUMHUUECKUE CBOWCTBA, MOJyYCHHE U
npuMmenenue. Conu aMMOHUS, UX (PU3MYECKHEe U XUMHYECKHE CBOMCTBa, MpuMeHeHue. KadecTBeHHasi peaklds Ha MOHBI aMMOHHMS. A30THas
KHCJIOTa, e€ moyyueHue, (pu3ndeckne U XMMHUECKUE CBOMCTBA (00IIMe Kak MPEACTaBUTEN Kilacca KUCIOT U cnenuduueckue). Mcnonp3oBanue
HUTPATOB M COJIEH aMMOHHMS B KAaueCTBE MHHEPAIbHBIX yH0OpeHuil. XHUMHUYECKOE 3arpsi3HEHUE OKPY’KaIolleH cpeibl COCTUHEHHSIMH a30Ta
(KUCTIOTHBIC JIOXK/IHU, 3arpsi3HEHUE BO3lyXa, MOYBHI M BOJ0EMOB). Docdop, amutoTponHbie Moaudukanuu docdopa, puznveckne 1 XUMUIECKHE
coiictBa. Oxcun docdopa (V) u dhocdopHas kucnora, pusnueckue U1 XMMUIECKUE CBOMCTBA, nonyyenue. Mcnonb3oBanue pochaToB B KauecTBe
MUHEPAJIBHBIX yI0OPEHUI.

OO6mas xapakrepucTrka 3reMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbBIE CTEIIEHU OKUCICHUS. YTIEpOJ, aJuIOTPOIHBIC
MOU(UKAINH, PACTIPOCTPaHEHHE B MPHpoJe, GU3NIECKHEe U XUMHUYECKue cBoiicTBa. Ancop6mus. Kpyrosopor yriaepona B npupoae. OKcHsl
yriaepona, ux (u3nueckue U XMMUYECKHEe CBOMCTBA, IEHCTBUE HA KUBBIE OPraHU3MBI, OTyYeHHE U MPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBL,
CBsI3aHHBIE ¢ OkcuaoM yriepoza (IV), rumore3a rio0abHOTO MOTEIUICHUS KiIUMaTa, MapHUKOBBIN A @deKT. YTonbHas KUCIOTa B €€ COJH, MX
¢dbu3nuecKkue U XUMHUYECKHUE CBOWCTBA, MONydeHUEe W npuMeHeHue. KauecTBeHHas peakiusi Ha kapOOHAT-UOHBL Vcmonbp3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAUHEHHSIX yriepoja (MeTaH, 3TaH, THIIEH, alleTHIEH, STaHOJ, TJIHMIIEpPHUH,
YKCyCHasl KucioTa). [IpupoiHble HCTOUHUKH YIII€BOJIOPOA0OB (Yroib, MPUPOAHBIN a3, He(Th), MPOIYKTHl UX MepepaboTKH (OEH3UH), UX pOJib B
ObITy U TpoMbIUIEHHOCTH. [loHSATHE O OMONIOTrMYEeCKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeNmKax, yrieBoJaX — U HMX POJNHU B KH3HU UEIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COECAMHEHUH.

KpemHuuii, ero ¢pusndyeckue 1 XMMHUYECKUE CBOICTBA, MosiyueHre U npumeHenue. CoeanHeHust kpeMHUs B npupoze. OOue npeacrasieHus oo
okcune kpemuust (IV) m kpemumeBoil kuciore. CUIMKAThI, UX HCIOJIB30BaHUE B OBITY, B IMPOMBIIUICHHOCTH. BaxkHelmme cTpouTenbHbIe
MaTepuabl: KEepaMHKa, CTEKJO, IIeMEHT, OeToH, ene300eToH. [Ipobiembl 0e30macHOr0 HMCHOJIb30BAHUS CTPOUTENBHBIX MaTepUANIOB B
MTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3y4yeHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJIIHOM KUCIIOTHI, IPOBEACHNE KaUeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HA0JI0/IeHNE
MPU3HAKOB UX NMPOTEKAHMSI, OIBITHI, OTpaXkaroIire pU3nyeckrue 1 XuMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COETMHEHUH (BO3MOXHO HCIIOJIb30BAHKE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C 00pa3liaMH XJIOPUIOB (IaJOreHH/I0B), O3HAKOMIIEHHE ¢ 00pa3namMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMaTepUasoB), HaOMIOJAEHHE Ipolecca OOYIIIMBaHMS caxapa MOJ JIEHCTBUEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIOTHI,
U3yuyeHHe XUMHUYECKUX CBOMCTB pa30aBI€HHON CepHON KHUCIOTHI, MPOBEICHUE KAaUeCTBEHHON peakluu Ha Cylb(aT-uoH U HaOJII0/IeHHE TPU3HaKa
e€ MpoTeKaHus, O3HAKOMJICHHE ¢ (DU3NYECKUMH CBOWCTBaMH a30Ta, pochopa u ux coenuHeHHi (BOZMOKHO MCIIOIB30BaHUE BUICOMATEPHATIOB),
oOpa3namMu a30THBIX U (GocOpHBIX yHOOpeHUi, MoiaydeHue, coOupaHHe, paclO3HABaHME W W3yYEHUE CBOWCTB aMMHaKa, MPOBEICHUE
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KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U GocaT-uOH U U3yueHUEe MPU3HAKOB UX MPOTEKaHUs, B3aMMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THON
KHCIIOTHI C ME/IbIO (BO3MOKHO HCIIOIh30BaHUE BUICOMATEPUAIIOB), U3YUYCHHIE MOJIENICH KPUCTAUTMYECKIX PENIETOK anmasa, rpaduta, QpysuiepeHa,
O3HaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHUBOras3a, MojlyuyeHue, COOupaHue,
pacro3HaBaHUE U W3Y4YEHUE CBOWCTB YIJIEKUCIOTO Ta3a, MPOBEACHUE KAuEeCTBEHHBIX peakIMii Ha KapOOHAT W CUJIMKAT-UOHBI UM H3y4YeHUE
MIPU3HAKOB HX IPOTEKaHUs, O3HAKOMIICHHE C NPOAYKLUMEH CHJIMKATHOM MIPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAJIbHBIX 3aJad [0 TEeMe
«BaxxHenme HeMeTaJUIbl U UX COEAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO01mmas xapakKTeprUCTUKAa XUMUICCKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMH UX TOJIOXKEHUS B [lepnoandeckoil cucTeMe XUMUIECKUX 3JIEMEHTOB
J. W.MengeneeBa u crpoeHusi atomoB. CTpoeHue MeTaioB. Meraiimyeckas CBS3b M METAUIMYECKas KpUCTAJUIMYECKas peléTka.
DICKTPOXUMHUYCCKHN PsJI HANPSOHKCHUA MeTauioB. DU3MYECKUe W XUMHUYECKHE CBOWCTBAa MeTayuioB. OOmme crmocoObl MOMYYCHHS] METAJUIOB.
[lonsiTHEe O KOPpPO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CmaBbl (CTanb, YyryH, NIOPATIOMUHUI, OpoH3a) W HX
MIPUMEHEHHUE B OBITY U IPOMBIIINICHHOCTH.

[I{erounsle MeTabl: nojoxenue B Ilepuonnueckoii cucreme xumuueckux aemeHToB JI. . MenneneeBa, cTpoeHuEe UX aTOMOB, HaXOXK/JIEHUE B
npupoje. Puznueckre U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U THAPOKCUIBI HATPUS U Kanus. [IpuMeHenne menounbix
METaJUIOB U UX COCIMHEHHI.

[[lenoyHo3eMenbHbBIE METAJUIBI MarHuii W Kaibluidl: moJsioxkeHue B llepumoamueckoi cucreme xumuueckux snemeHToB J[. . Menpaeneea,
CTPOEHUE UX aTOMOB, HaxOXJeHUEe B mpupojae. Pu3nueckue U XMMUYECKHE CBOWCTBA MarHus M Kaiblusd. BakHellllne cOeIMHEHUS Kalblus
(oxcum, TUAPOKCU I, coytr). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snaemeHToB JI. M. MenneneeBa, cTpoeHHe aroMa, HAaXOXKJIEHUE B MPHUPOJIE.
dusnyueckre 1 XMMUIECKHE CBOMCTBA AIFOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHJIA U TUIPOKCHUIA ATFOMUHMUSL.

Kenezo: monoxenune B Ilepmoamueckoit cucrtemMe xumuueckux sneMeHToB J[. WM. MennaeneeBa, cTpoeHHME aroMma, HaXxOXJIECHHE B IPHUPOJIE.
dusnueckre 1 XUMUUIECKHE CBOMCTBA kerne3a. Okcubl, ruapokcuabl u conu xenesa (11) u sxenesa (III), ux cocras, cBOMCTBA U MOTyUYEHUE.
Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C Oo0pa3llaMM METaUIOB W CIUIAaBOB, MX (DU3UYECKUMU CBOWCTBAMH, W3y4YEHHE PE3yJbTaTOB KOPPO3HH METAIIOB (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJA KalblUg M HATpus C BOAOW (BO3MOXKHO HCIIOIH30BaHUE
BHJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, TMpoOIlecCa TOPEHUs JKelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHMs KAUeCTBEHHBIX PEAKIIMi HA MOHBI: MarHusl, KaJIbIHs, ATFOMUHMS, TUHKa, xene3a (1) u sxemnesa (111),
veau (II), mHaOmioneHWe M OMHUCaHWE MPOIECCOB OKpAIIMBAHMS TUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS M THAPOKCH/IA [IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3371a4 110
Teme «BaxkHeline MeTauibl U UX COSUHEHUSD.

XuMHUSA U OKPYKAKOIIAs cpeaa
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BeiectBa U mMatepuaibl B MOBCETHEBHOW KHM3HM 4eIOBEKa. be3omacHOE HCIOJIb30BaHUE BEHIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBas
IMoOMOIIb ITPU XUMHUYCCKUX OKOraX U OTPAaBJICHUSAX.

XUMHYECKOe 3arps3HEHUE OKPYXKarolleld cpersl (MpeaeibHas J0MycTUMas KOHIEeHTpalus BemiecTs, naiee — [1JIK). Pons xumuu B perneHun
9KOJIOTHYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3y4deHue o0pasloB MaTepHaIoB (CTEKIIO, CIUIABbI METAJLIOB, TIOJIMMEPHBIC MAaTEPUAIIBI).

Mescnpeomemnvie cesnszu

Peanmzanus MeXNpEAMETHBIX CBA3€H MPU HM3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MMOHATHH, TAK ¥ MMOHATHM, SIBJISIOIIUXCS CHCTEMHBIMH JJISL OTJICIIBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO IMKIIA.

OOmue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAydHBIM (DAaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIacCU(UKAIUS, TEPHOIUIHOCTD,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOIOTHS, MaTEPUAIIBL.

®dusuka: MaTtepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsi, TPOBOJIHUKH,
MOJIYTPOBOIHUKH, THIICKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSIHHE BEIISCTBA, ra3, pacTBOp, PacTBOPHMOCTD,
KpucTtalslindecKas pCHIéTKa, CIIJIaBBI, (1)I/I3I/I‘~I€CKI/I€ BCJIIMYMHBI, CIUHUIBI USMEPCHUA, KOCMUYCCKOC ITPOCTPAHCTBO, IJIAHCTHI, 3Bé3III>I, COHHHC.
buonorusi: ¢orocunTe3, npixanue, Ouocdepa, IKOCHCTEMa, MHHEPAIbHBIC YIOOPEHHS, MHUKPOIJIEMEHTBI, MaKPOAJIEMEHTBI, MUTATEIbHbIC
BEIIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbI, TOPHBIC TTOPO/IbI, MIOJIE3HBIC UCKOITAEMbIE, TOTUIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IIPOI'PAMMBLI 110 XMMHMHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIBTATHI OCBOCHHUS MPOrPaMMbI OCHOBHOT'O O0IIEro 00pa3oBaHusl IOCTUTAIOTCS B X07€ 00yYEHUsI XMMUHU B €IMHCTBE YIEOHOH U
BOCITUTATEIILHOM ESITETbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCUHCKMMH COIIMOKYIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTAMH,
NPUHATBIMA B OOINECTBE MPaBHIaMH W HOPMAaMH IOBEJICHHS M CIIOCOOCTBYIOT IPOILIECCAM CaMOITO3HAHHs, CaMOPa3BHTHS W COIMAIM3AIlAH
00y4arouxcs.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS CHCTEMOM IMO3MTHBHBIX IIEHHOCTHBIX OpPHEHTALUN M
pacIIipeHue OMbITa ISSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOr0 BOCUTAHHUS:

[ICHHOCTHOT'O OTHOIICHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJICIUIO, TOHUMAHUS 3HAYCHUS] XUMHYECKON HAYKH B
’KM3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HMH(pOPMAIMENd O MEPEIOBBIX JOCTHKEHHUAX M OTKPBITHSIX MHPOBOW U
OTEUECTBEHHOM XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPOWCTBE MHpa U OOIIECTBA,;

2) rpaskAIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHUS O COIMAJIBHBIX HOPMax M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHHMKATHBHON KOMIICTEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, yUeOHOMCCIIE0BATEILCKOM, TBOPUECKOW W JIPYTrUX BHIAX IESTEILHOCTH, TOTOBHOCTH K PasHOOOpa3sHON COBMECTHOM
JESTEILHOCTH TPU BBIMOJHEHUH YYE€OHBIX, MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHHH XHMHUYECKUX SKCIIEPUMEHTOB, CO3JaHHH YUeOHBIX MPOEKTOB,
CTPEMJIEHHUS. K B3aWMOIIOHUMAHHUIO W B3aMMOIIOMOIIK B IIPOIECCE DTOH y4eOHOU IEeSTENbHOCTH, TOTOBHOCTH OIEHHWBATh CBOE IOBEICHHE
MOCTYIKH CBOUX TOBAPHUIIEH C TIO3UIMKA HPABCTBEHHBIX M MTPABOBBIX HOPM C YIETOM OCO3HAHHSI MTOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH U
COCTaBJISIOLIME OCHOBY ISl IOHMMAHHMS CYIIHOCTH HAYYHOW KAPTHHBI MUPA, IPEACTABICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS IIPUPOIHL,
B3aHMOCBSI35X Y€JIOBEKA C MPUPOIHOM CPEIOii, O POJTH XMMHUH B ITO3HAHUH 3THX 3aKOHOMEPHOCTEA;

[03HaBaTeIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJIyYCHHE HOBBIX 3HAHMI 10 XUMHHU, HEOOXOAUMBIE IS 0OBSICHEHUS HAOJIIOJaEMBIX TIPOLIECCOB U
SIBJICHUH, TO3HABATEIbHOW, MH(POPMAIMOHHOM W YHTATEIBCKON KYJIBTYPHI, B TOM YHCJ€ HAaBBIKOB CAMOCTOSTEILHOW pabOThI C Yy4EeOHBIMH
TEKCTaMH, CIIPABOYHOM JINTEPATYPOM, JOCTYITHBIMUA TEXHHYECKUMHE CPEACTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYUYCHHIO M MO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpPa30BaHUIO, MPOCKTHOW M HCCIEI0BATEIHLCKON
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS 00YUCHHS B TabHEHIIICM;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBb:
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OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIICHHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE TOCIIEICTBU I
U HEMIPUATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS AIKOTOJIsI, HAPKOTHKOB, KypEHUS), HEOOXOAMMOCTH COOIIOJCHUS TMPABUI OE30MACHOCTH TPU
oOpanieHuu ¢ XUMHYECKUMH BEIIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HMHTEpEC K MPAKTHUYECKOMY M3YUYCHHIO NMPodeccrid U TpyJa pa3IndyHOTO POja, YBAXKCHHUE K TPYY U PE3yibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUM 10 XMMUH, OCO3HAHHBIM BHIOOP MHMBUIYAIbHOM TPACKTOPUHU MPOAOIIKEHUSI 00Pa30BaHUS C
y4€TOM IUYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YyclemHoW MpodeccnoHanbHOMI
JESITSILHOCTH U Pa3BUTHS HEOOXOAUMBIX YMCHHI, TOTOBHOCTh aJallTUPOBATHCS B MTPO(ecCHOHAILHOM cpejie;

6) 3K0JOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHWE K MPHUPOJEC KaK MCTOYHUKY KM3HM Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, TOHUMAHUE LIEHHOCTH
3JI0pOBOTO U 0€30macHOro 0dpasa >KW3HHU, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (PH3MYECKOMY U MCUXUYECKOMY 30POBBIO, OCO3HAHME
IIEHHOCTU COOJIOJICHUS] TIPAaBHJI OE30TACHOTO TOBEICHUS MPU PAdOTE C BEIIESCTBAMH, a TAKKE B CUTYAIUAX, YIPOXKAIOIINUX 3OPOBBI0 U KH3HU
JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MTOJTydaeMbIe TIPU U3YUYSHUU XUMHUH, IS PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXAIOIICH IPUPOITHON CPEIOH, JIIs
MOBBILIECHUS YPOBHS YKOJIOTUYECKOM KYIbTYPhl, OCO3HAHUSI TT1I00AIBHOTO XapaKTepa SKOJOTHUYECKHUX MPOOJIEM U MyTeH UX PelIeHus Mo CPeICTBOM
METOJIOB XUMHH, IKOJOTUUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHONW, KOMMYHUKATUBHOM M COLIMATIbHOM MTPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe meranmpeqMeTHBIX pe3yabTaTOB BBIIENSIOT 3HAUMMBbIE U (POPMHUPOBAHUS MHUPOBO33PEHMS OOIEHAy4YHbIE MOHATUS (3aKOH, TEOpHs,
MIPUHIIMIL, TUIOTE3a, (PaKT, cucTeMa, MpoIeCcC, SKCIEPUMEHT U APYroe.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUHM M3 ATUX NpPEAMETOB (OPMHUPOBATH MPEJCTABICHHE O IEIOCTHOW HAyYHOM KapTUHE MHpPA, U YHHUBEPCAJIbHbBIE
yueOHble JelcTBUs (IMO3HABaTENbHbIE, KOMMYHHUKATHBHbBIE, pETyJISTUBHbBIE), KOTOpble oOecneunBaroT (HOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJornueckue AeMcTBHSA:

YMEHHUS HCIOJb30BATh MPUEMBI JIOTMUECKOTO MBIIUICHUS MpPU OCBOSCHUU 3HAHWUM: PACKPBIBATH CMBICI XUMUYECKMX MOHSITHUH (BBIICIATh UX
XapakTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3h C JIPYTUMH MOHSATHUSMHU), UCIIOIB30BATh MOHATHS JIJIi OOBSICHEHUS OTACIBHBIX (DaKTOB U
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SIBJICHUI, BBIOMPATh OCHOBAHUS W KPUTEPHU JUIA KIacCH(DUKAIMM XUMHYECKUX BEIIECTB M XMMHUYECKHX PEaKLUH, YCTaHABIUBATh NPHYUHHO-
CIICZICTBEHHBIC CBSI3U MEXAY OOBEKTaMH M3Y4EHUs, CTPOUTH JIOTHUECKUE pacCyXIeHHs (MHIYKTHBHbIC, ACIyKTUBHBIC, TI0 aHAJOTHH), JEIaTh
BBIBOJIBI U 3aKJIIOYCHUS,

YMEHHE TPUMEHSTH B MPOLIECCE MO3HAHMS MOHATUS (TPEAMETHBIE U METanpeIMETHBIC), CHMBOJIIMYECKHE (3HAKOBBIC) MOJICIH, UCIOIb3yeMbIC B
XMMHH, IPE0Opa30BHIBATh MIMPOKO NMPUMEHSIEMBIC B XUMHH MOJICIIbHBIC MPEICTABICHUS — XMMUYECKUH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYECKas
dopmyna U ypaBHEHHE XHMHYECKOW pEaKIUH — IMPH PEIIeHUH y4eOHO-TIO3HABATENBHBIX 3ajad, C YYETOM 3THUX MOJAEIBHBIX IMPEICTaBICHHUHA
BBISBJISITH U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKN H3Y4aeMbIX 00BEKTOB — XUMHYECKUX BEIIECTB U XUMHUYECKUX PEAKLUH, BBIBIATH OOIIUE
3aKOHOMEPHOCTH, IPUINHHO-CIICJICTBEHHBIE CBSI3U M IPOTUBOPEUHS B H3YYa€MBIX IPOLIECCAX U SIBJICHUSIX.

Ba3oBble ncciieioBaTejbcKue AeiiCTBUA:

YMEHHE HCIOJIB30BaTh MOCTABICHHBIE BOIPOCH! B KAY€CTBE MHCTPYMEHTA MMO3HAHMSA, a TAK)KE B KAYECTBE OCHOBHI JUIs ()OPMHUPOBAHUS TUIIOTE3BI
10 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

nprOOpETeHUE OMbITA MO TUIAHUPOBAHHIO, OPTAaHU3AIMH U MPOBEACHUI0 YYCHMYECKUX SKCIIEPHUMEHTOB, YMEHHE HaOIr01aTh 3a X0JJ0M Tpoliecca,
CaMOCTOSTENILHO IIPOTHO3UPOBATH €0 pe3yibTaT, HopMynupoBaTh 0000IIEHHS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCICOBAHHMS,
COCTaBJIATh OTUYET O MPOJIENAaHHOI padoTe.

Paborta ¢ undopmanmeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH M WHTEPIPETHPOBATH WHPOPMALMIO PA3IUYHBIX BUAOB M (POPM NpPEICTaBICHHUS, TOIYYaeMyl0 W3 pasHBIX
MCTOYHUKOB (HAy4YHO-TIOMYJISIpHAst JIUTEpaTypa XMMUYECKOTO COJIepKaHMs, CIIpaBOYHbIe Ooco0us, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE TPUMEHSATh pa3IMyHbleé METOJbl W 3alpochl NMPHU MOUCKE W OTOOpe MHPOPMALMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [JIS
BBITIOJIHEHUSI y4eOHBIX W TO3HABATENBHBIX 33Jad ONPEACIEHHOTO THIIA, MPHUOOPETEHHE OMNbITa B OOJIACTH HCIIOJIb30BAaHHS MH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIb30BAHMSI PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBLHO BBIOUPATh
ONITUMAIIBHYIO (OpMY TIPEICTaBICHHUS WH(GOPMAIMHM U WUTFOCTPHPOBATH pPEIIaeMbIe 3aJadd HECIOXKHBIMH CXEMaMH, TUarpaMMaMu, IpYTHUMHU
¢dbopmamu rpaduKu U UX KOMOMHAIIUSIMH;

YMEHHE UCTIONB30BaTh U aHAJTM3UPOBATh B TpoIiecce YIeOHOW U UCCIIEAOBATEILCKOM IEATETFHOCTH HHPOPMAITUIO O BIUSHUH MPOMBIIIIIEHHOCTH,
CENIbCKOTO X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY>KaroIlel MPUpPOHOM Cpebl.

KoMMmyHuKaTHBHBIC yHHBepcalbHble yueOHbIe 1eHCTBHUSA:
YMEHHMs 3a/laBaTh BOMPOCH (B XOJ€ auayiiora M (WJIM) JAUCKYCCHHM) MO CYHIECTBY OOCYKIAaeMOW TeMbl, (OPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEI0OKEHHON 3a]aun;
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YMEHHUSI TPEICTaBIATh IOJIyYCHHBIE PE3yNIbTaThl TMO3HABATEILHOW JESITEIBHOCTH B YCTHBIX M IHCHhMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAIHIO
Pe3yIbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1abopaToOpHOrO OIbITa, JTaOOpaTOPHOM pabOTHI MO HMCCIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOCKTA);

yMEHHsSI y4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TMO3HABATEIHHOM M HCCIIEIOBATEILCKOW JCSITEILHOCTH IMPH PEHICHUH
BO3HUKAIOMIUX MPOOJIEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHMS TO3UIUI (00CYXIEHHsS, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBIY,
KOOPIMHAIIVSI COBMECTHBIX JICHCTBUH, ONIPE/ICIICHIE KPUTEPHUEB 10 OLIEHKE KaYeCTBa BBIITOJIHEHHOW paObOThI U APYTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eficCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENeNATh ILeNU JEATeNIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATh, KOHTPOJUPOBaTb U IpU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBLHOCTh, BBIOMpaTh Hambosiee 3(P(GEeKTUBHBIE CIMOCOOBI pelmeHus Y4YeOHBIX U IO3HABATENbHBIX 33124,
CaMOCTOSITEJILHO COCTABIIATh WJIM KOPPEKTUPOBATh MPEAIOKEHHBIM aJIrOPUTM JEHCTBUI IIPHU BBINOJHEHUH 33JaHUN C yYETOM IIOJyYEHHUS] HOBBIX
3HaHUUA 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIUSAX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOIO pe3yJbTaTa 3asBJICHHOW LI€NM, YMEHHE
HCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITPEJIaraéMble B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3ysIbTaTOB 110 OCBOCHHMIO 00s13aTEIBHOTIO COJEpKaHMs, YCTAaHOBJIEHHOIO TaHHOH (penepanbHoil pabouell mporpaMmoi,
BBIJICJIAIOT: OCBOCHHbIE OOYUYaAIOUIMMUCS Hay4HbIe 3HAHUS, YMEHUS M CIOCOOBI AeWcTBU, cnenuduyeckre A MpeAMETHON 00s1acTH «XHUMUS»,
BUJIbI ACATCIIbHOCTH IO IMOJYYCHHIO HOBOI'O 3HAHUSA, €TI0 MHTCPIIpCTALlUU, Hp606p330BaHI/IIO U NPUMCHCHHUIO B PA3JIMYHBIX y‘Ie6HI:vIX 1 HOBBIX
CUTYaLUsIX.

K xoH1y 00y4enus B 8 kijiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JAOJKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:

. PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJA, XUMUYECKHI 3JIEMEHT, POCTOE BELIECTBO, CIOXKHOE BELIECTBO,
cMech (OAHOPOJHAS M HEOJHOPOAHAs), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAs U MOJIEKYJIIpPHAs Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBas J0JIs XMMUYECKOTO 3JIeMEHTa B COSAMHEHUH, MOJISIPHBIA 00BbEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATETLHOCTD,
CTETeHb OKHCIIEHUS, XMMHUYECKas peakuus, KiIacCU(pUKAlMsg peakluid: peakluu COEIWHEHUs, PEeaKIUU pPAa3JI0KEeHUs, peakluu 3aMelleHus,
peakuu oOMeHa, 3K30- M SHJAOTEPMHUECKUE PEAKIINHU, TEIUIOBOW APQEeKT peakuuu, sIpo aToMa, SJEKTPOHHBINH CIIOM aToMa, aTOMHasi OpOUTAaIb,
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paanyc aToMa, XMMHYECKasl CBSI3b, MOJIIPHAS U HEMOJIIpHas KOBAJCHTHAsl CBS3b, HOHHAS CBsI3b, MOH, KaTHOH, aHUOH, PAacTBOP, MaccoBasi A0S
BellleCcTBA (IIPOLICHTHAs KOHILIEHTPAIHs1) B PaCTBOPE;

. WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATH 3TH MOHATHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILECHUN;
. MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS ()OPMYII BEIIECTB M YPaBHEHHH XMMUYECKHUX PEaKIUii;
. OIIpEJIeNIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJIMHEHMSIX, CTENEHb OKHUCJIECHUS JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,

NPUHAIIICKHOCTh BEIIECTB K OINPENeIEHHOMY KIIAacCy COCOUHEHHMH 1O (opmyiaM, BUI XUMHUYECKOW CBs3M (KOBAJCHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHECHHUSX;

. packpbiBaTh cMbIca Ilepuoandeckoro 3akona J[. M. Menneneesa: n1eMOHCTpUPOBATh TIOHUMAHUE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHUX JIEMEHTOB OT MX IOJIOKEHUs B Ileproanueckoil cucteme, 3aKOHOB COXPAaHEHUS MacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOT'O Y4€HHUsl, 3aKOHa ABOraapo;

. OIUCBIBAaTh M XapakTepu3oBaTh TabmuuHyto (opmy [lepuoanyeckoil cucTeMbl XMMUYECKHUX 3J€MEHTOB: Pa3jinyarh MOHATHS «TJIaBHas
noxarpynmna (A-rpymma)» u «obouynas noarpynna (b-rpymma)y», mManeie U 00JbIINE TEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B
tabmune «llepuognueckas cuctema xumuyeckux saemeHToB [I. V. MenjeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS aTOMOB
XMMHYECKHX JIEMEHTOB (COCTAB U 3apsi sipa, 00LIee YUCIIO JIEKTPOHOB U PACIPEIEICHUE UX 110 JIEKTPOHHBIM CII05M);

. KJIacCU(PUIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMUYECKUE PEaKIUu (10 YUCITY M COCTaBy yYacTBYIOIIHUX B
peaKIiy BEIIECTB, MO TEII0OBOMY Y dexTy);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB pA3JIMYHBIX KJIACCOB, MOJATBEPXKIas OMHCAHWE MpHUMepaMu
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUECKUX PEaAKIIHiA;

. MIPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUI
B Pa3JIMYHBIX YCIIOBUSIX;

. BBIUUCTISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAcCCOBYIO JIOJII0 XMMHUYECKOTO dJeMeHTa 1o (Gopmylie
COEJIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN PEaKInu;

. MPUMEHSITh OCHOBHBIE ONEpAIlliU MBICIUTEIBPHON JEATEeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CHCTEeMaTH3aIuIo,

KI1acCU()MKAIMIO, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H — JUIS M3YYEHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIHA, €CTeCTBEHHO-
Hay4YHbIE METO/Ibl IO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICIMPOBAHNUE, SIKCIIEPUMEHT (peabHbI M MBICIICHHBIH);

. CIIeIOBAaTh MpAaBHJIAM IIOJB30BAHUS XUMHYECKOM IOCYIOH W J1abOpaTOpHBIM 00OpYyIOBaHMEM, a TaKKe IpaBWIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIHUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKHX OMNBITOB IO TOJYYCHHI0O W COOMPAaHHUIO
ra3o00pa3HbIX BeLIECTB (BOJOPOJA M KUCIOPOJA), MPUTOTOBJIECHUIO PACTBOPOB C OMpEAETIEHHON MaccOBOW J0Jei pacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh W TPOBOJANTH XUMHUYECKHE IKCIIEPHUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INENOYEH M KHCIOT C MOMOIIBI0 MHAWKATOPOB (JIAKMYC,
denondragent, METUIOPAHXK U APYTHeE).
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K koHIy 00y4enus B 9 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0yUYAIOLIUXCSl YMEHHIA:

. PacCKpbIBAaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUN: XUMUYECKUM JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO,
CJI0)KHOE BEIIECTBO, BAJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKasl Peakius, XUMU4ecKas CBs3b, TEIIOBON 3 deKT
peaKkiuu, MOJib, MOJISIPHBIA O0BEM, PacTBOP, IEKTPOIUTHI, HEIIEKTPOIUTHI, JJICKTPOIUTHYECKAS JUCCOIMAINS, PEAKIMH HOHHOTO OOMeEHa,
KaTajan3aTop, XMMHUYECKOE paBHOBecHE, OOpaThMble U HeoOpaTHMble pPEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, OKUCIUTENb,
BOCCTaHOBUTENIb, OKHCICHHE W BOCCTAHOBJICHHE, AJUIOTPOINHs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METAJLTUYECKAs),
KpUCTAJUIMYECKasi pPEIIETKa, KOPPO3Usl METAJUIOB, CIUIABbl, CKOPOCTh XMMHYECKOM peakUuu, NpenesnbHo ponyctumas koHueHtpamus [IIK
BEILIECTBA;

. UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUM U IIPUMEHATH 3TU ITOHATUS [IPU ONMCAHUM BEILECTB U UX IIPEBPAILCHMUI;
. MCTIOJIH30BATh XUMUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS ()OPMYII BEIIECTB M YPaBHEHHH XUMUYECKUX PEaKIUii;
. ONPEIEATh BAJICHTHOCTD U CTEIICHb OKUCICHUSA XUMUYECKUX JIEMEHTOB B COCUHEHUAX PA3IMYHOI0O COCTaBa, IIPUHAMIEKHOCTh BELIECTB

K OIpeneIEHHOMY KJIacCy COeIWHEHHH 1o (opMynam, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHMYECKUX
COEIMHEHUSX, 3aps]l HOHA 110 XUMHUYECKOH (hopMyJie, XapakTep Cpeiibl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUH, TUIl KPUCTAILIIMYECKON
PELIETKU KOHKPETHOIO BELIECTBA,

. packpsiBaTh cmbica [lepuoguueckoro 3akoHa J[. M. MenaeneeBa U JEMOHCTPUPOBATh €0 NOHMMAHUE: ONMUCHIBATH U XapaKTEpU30BaTh
tabnnunyto Gopmy Ileprognueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHasl moArpymnmna (A-Tpymnmna)» U «1modoyHas
noarpynna (b-rpymnmna)», Mansle 1 60JIbIINE MEPUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTOPblE UMEIOTCS B NEPUOIUYECKOM TabauIe, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHS aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOIlee YHCIO 3JIEKTPOHOB M paclpeiesieHue HX IO
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB JIEMEHTOB M MX COEIMHEHMH B MpeJiesiax MaJbIX MEepHOAO0B U
IJIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

. KJ1accu(UIUpPoOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMUYECKHE BEIIEeCTBA, XMMHMUYECKHE PEaKLIUu (110 YMCIY M COCTaBy y4YacTBYIOIIMX B
peaxkiuy BElIeCTB, 0 TEII0BOMY 3 (DEKTY, 10 U3MEHEHUIO CTENEHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CIIEHU(PUUECKUE XMMUUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXKIasi OMMCaHUE
IIpUMEpPaMy MOJIEKYJISIPHBIX U NOHHBIX YPAaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

. COCTABJIATh YPAaBHEHUS DJIEKTPOJMTHUYECKOW NMCCOLMALMUA KUCIOT, IIEJIOYEH W COJIEH, IOJHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKLUU
HMOHHOT0 00MEHa, YpaBHEHHs peaklnii, MOATBEPKIAONINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEX/y BEILIECTBAMH PA3IMYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUii TOCPEICTBOM COCTABJICHHUSI 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUs], BOSMOKHOCTHU IPOTEKAHUS XUMHUUECKHUX IPEBPALIEHUIN B Pa3JIMYHBIX
YCIIOBUSIX;

. BBIUUCIIATE OTHOCHUTENIbHYIO MOJIEKYJISPHYIO W MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIO XHMHYECKOTo 3JeMeHTa Mo (opmyie

COEIMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;

17



. coOJII0IaTh TpaBUIIa MOJB30BAHUS XMMHUYECKOW MOCYION | JJAOOpaTOPHBIM 000pYIOBaHUEM, a TAK)KE NIPaBUiIa OOpAIlEHHs C BEIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUSMU TIO BBITIOJHEHUIO Ta00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECCTB
(aMmMmaka M yrieKuciioro rasa);

. MIPOBOJINTH PEAKINH, MOITBEPIKIAONTNE KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACMO3HABAThH OMBITHBIM IyTEM XJIOPU[-, OPOMHU/I-,
nomua-, kapooHart-, gocdar-, cuiaMKar-, cyibdar-, THIPOKCUI-UOHBI, KATHOHBl aMMOHHSI U MOHBI M3yYCHHBIX METaJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIICCTB;

. MPUMEHSTh OCHOBHBIC OIEPAIMU MBICIUTEILHON JESITEIbHOCTH — aHalli3 M CHHTE3, CpPaBHEHHUE, O00OOINEHHE, CHCTEMATH3aIHIo,
BBISIBJICHHE TPUYMHHO-CJICICTBEHHBIX CBS3CH — JIJII M3YYCHHsI CBOWMCTB BEIIECTB M XHMHUYECKUX DPEAKIIHH, €CTeCTBEHHO-HAYYHBIC METOIbI
MO03HaHUs — HAOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, IKCIICPUMEHT (pealIbHbI M MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' [PaKTHYECKOM https://m.edso0.ru/7f41837c
JeSTEIILHOCTH YEJIOBEKa
12 BemiectBa u xummueckue 15 1 bubmnoreka IIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. 6 1 bubmuotexa [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bognopoga. ITonstue o 8 1 bubmuoreka [JOK
' KUCJIOTaX M COJIAX https://m.eds00.ru/7f41837¢
53 Bopna. Pacteopsl. [lonstue 5 1 1 but6mmoreka [IOK
' 00 OCHOBaHHUSAX https://m.edso00.ru/7f41837c
OcHOBHBIE KJIACCHI EuG 110K
HOJINOTEeKA
2.4 eopraHnyec 11 1 1
Heopr anu KX https://m.edsoo.ru/7f41837c
COCTUHEHU I
Wroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XHMHYECKUX AJIEMEHTOB /. 7
N. MenpneneeBa. Ctpoenue

aToma

bu6nmmoreka [IOK
https://m.edsoo0.ru/7f41837c

XUMHYECKas CBS3b.

OxucanTenpHo-
3.2 8
BOCCTAaHOBUTEIIbHBIC
peakuuu
Hroro no paszneny 15

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Pazgen 4. O000I1IeHNE M CHCTEeMATH3ALMA 3HAHUI

41 O06006111eHE U 3

CHCTEMAaTH3aINsI 3HAaHUH

Hroro no paszneny 3
OBUIEE KOJIMYECTBO YACOB 68
1O ITPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIIu
[ToBTOpEeHUE U yriryOieHne 3HaHUuM bubnuorexa [HOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka HOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMAIIUSL. 3 1 1 bubnmnoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubmmorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITHEL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHCHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazgeny 25
Pazgen 3. MeTa/JIbI M BX COeTUHEHU S
. bubmuorexa [JOK
3.1 Obume caoiicTsa METAILIOR 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Paszngen 5. O0001menne H cucreMaTH3anmus 3HAHAH
. bubmuorexa [JOK
5.1. O60011IeHNEe U cUCTEMATH3AINS 3HAHUHA 3 httos://m.edsoo.ru/7f41a636
Hroro no paszneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus. 8 knacc/I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AkuronepHoe o6miectBo «M3narenpctBo «IIpocBenienue;
METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJIA

1.Metomudeckoe ocooue. 8 kmace (aBropst O. C. 'adbpuensn, U. I'. Octpoymos,C. A. Cnagkos).

2.Xumus B TecTax, 3ajavax u ynpaxseHnusx. 8 kiacc (aBropsl O. C. 'abpuensu, U. B. Tpuryouak).

3. XuMuueckuit 3KkcriepuMenT B 1ikose. 8 kiacc (aBropel O. C. 'aGpuensa u ap.).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET

bubnuorexa LIOK https://m.edsoo.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/8/

https://chem8-vpr.sdamgia.ru/teacher

https://fg.resh.edu.ru/functionalliteracy/events

https://vpr-ege.ru/vpr/344-ofitsialnyj-sajt-vpr-2019-fioko-fipi

http://fipi.ru/oge

http://www.alhimik.ru. IIpencraBieHs ciieayronme pyopuKm: COBETHI

aOUTYpUEHTY, YUUTEIO XUMHUH, CIIPABOYHUK (0OU€Hb OOJIbIIas Moa00pKa TabIUI] M CIIPABOYHBIX

MaTepHaloB), BecEnast XUMHsL, HOBOCTH, OJMMITHA/IbI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHUYECKUX CBEICHUN ).

http://www.hij.ru. XypHan «Xumus v )KU3HbY» MOHATHO U 3aHUMAaTEIHHO paccKa3biBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOAUT B HAYKE U
MUPE, B KOTOPOM MBI JKUBEM.

http://chemistry-chemists.com/index.html. DnekTpoHHBIH KypHaT « XUMHKHA U XUMHSD, B KOTOPOM MPEICTABICHBI OBITHI 10 XUMHU K
3aHUMaTeIbHast HH(GOPMAIIHS, TIO3BOJISIONINE YBIICYh YUEHUKOB dKCIIEPUMEHTATHHON YaCThIO MTPEeIMETa.

http://c-books.narod.ru. BceBo3moxHas ureparypa mo XuMHH.

http://www.prosv.ru/. [TocoOus st ygammuxcsi, B TOM 9UCJI€ JJIs1 TOATOTOBKY K UTOroBoi arrectanuu (OI'9),meTonnueckne mocoous s
yUUTENeH, HAyYHO-TIOMYJISIPHAS TUTepaTypa MO XUMHH.

http://1september.ru/. )KypHan npeanasHadeH He TOJBKO i yunuTeneid. B HéM npeacTaBieHo 00bIIOe KOJTUYECTBO PaOOT YICHHKOB, B TOM
YHCIIe UCCIIEI0BATENBCKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBII MOPTAT CO CCHUTKAMHU Ha

o0Opa3oBaTenbHbIE CAUTHI IO XUMUH.

www.periodictable.ru. COOpHHK CTaTeit 0 XUMUYECKUX DJIEMEHTAX, WIUTFOCTPUPOBAHHBIN IKCIIEPUMEHTOM.
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«XUMUSL. 8 KITACC. MYJIbTUMEJIMMHOE ITPMJIOXEHUE K YMK O.C. TABPUEJIIHA «XUMUSL.8 KIIACC»
CD- Buzaeo¢uiabMbl U IPE3EHTALIMU KO BCEM TeMa Kypca XUMHH § Kiacca

Buptyansnas xumuueckas 1abopaTopusi.

JlaGopaTtopus cucrem myiabtumenua Mapl TV,

1C: Xumus. ba3ossiii kype. 8-9 knaccel.- Jlaboparopus cuctem mynbrumenua Mapl TV ,.

DJIEKTPOHHBIE YPOKH U TeCThl. XuMHus B 1ikoJie. Kucinotel u ocHoBanus.- M.: [Ipocsemenne-MEJIUA,
DNEKTPOHHBIE YPOKHU U TeCThl. XUMHUs B 1IKoJie. Bemectsa u ux npespauienus.- M.: [Ipocsemenne-MEJINA,
DJIEKTPOHHBIE YPOKH M TECThI. XUMHUS B 1IKoJe. AToM 1 MoJiekyia.- M.: IIpocenienue MEJIMA,
DIIEKTPOHHBIE YPOKHU U TecThl. XuMus B mikoiie.Conu.- M.: IIpocsemenne-MEJINA,

DJIEKTPOHHBIE YPOKH U TECThl. XUMHUS B 1IKoJie. Bogueie pactBopsl.- M.: [IpocBemienne-MEJIA,
DIIEKTPOHHBIE YPOKHU U TECThl. XUMHUS B 1iKoJie. MunepaiibHbie BemecTBa.- M.: [Ipocsemenne-MEJIUA,.
«XUMUL. 9 KITACC. MYJIbTUMEJIMMHOE ITPMJIOXEHUE K YMK O.C. TABPUEJISIHA «XVMU .9 KJIACC»
CD- BuneomibMbI 1 IPE3EHTAIMK KO BCEM TeMa Kypca XUMHH 9 Kilacca

YYEBHOE OBOPYJOBAHHUE

WNonnsble ypaBHeHus xumuueckux peakuuil. Tabmuua.- M.: [Ipoga, 2006 r.

[IpaBuia o TexHuke 0€30MaCHOCTH P paboTe B XUMHUECKOM KabuHeTe. Tabmuma.- M.: JIpoda, 2006 T.
JInMHHONIEpHOAHBINA BAPUAHT NIEPUOIUYECKON CUCTEMBI XUMUYECKUX 311eMeHTOB JI.11.Menneneena.
Tabmuua.- M.: JlabupunTt-nipecc, 2005 r.

OcHoBanus. Tabmuua.- M.: Ipoda, 2006 r.

Oxkcupel. Tabmuna.- M.: Aiipuc - muaakTuka , 2003

Tunel xumuueckux peakuuii. Tadmumna.- M.: Ipoda, 2006 T.

[TopTpeTs! Benukux XUMUKOB.- M.: [Ipoda, 2003 r.

KauecTBeHHBIC peakii Ha aHMOHBI ¥ KaTHOHBL. Tabnuia.- M.: Ipoda, 2002 r.

Tabnuna. KoBaneHTHast cBs3b.

Tabnuna. CooTHOLIEHHE MEXAY Pa3TINYHBIMU TUIIAMH XUMUYECKON CBSA3H.

Tabnuna. CocraBieHre Ha3BaHUI HEOPTaHUYECKHUX BEIIECTB

Tabmuma. {uccomnmanus COeTMHEHUH C KOBAJCHTHOM MOISIPHON CBSI3bIO

Tabnuna. MoHHas cBs3b

Ta6muia. CriocoOsI BBIpaXKEHHUSI COCTaBa pacTBOpa

Tabnuna. ['eHeTHueckas CBs3b MEXKIY KIIaCCAaMH HEOPTaHUYECKUX COCTMHEHUN

Ta6muma. [Tpon3BoacTBO aMMuaka

Tabnuma. XuMuyeckasi akTHBHOCTh HOHOB M aTOMOB METAJIJIOB

Tabmuira pacTBOPUMOCTH COJICH, KUCIIOT U OCHOBaHHI

DNEKTPOXUMHUYECKUH Psii HAIIPSHDKEHUH METaJIJIOB.
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Tabmuua. BoccranoButenbHast ciocOOHOCTH aTOMOB M HOHOB METAJLIOB
Tabnuna. KauecTBeHHBIE peakIui HA HOHBI

VYT0510K 110 TeXHUKE 0€30MacHOCTH.

VYTOJ0K 310pOBbS

OBOPYJIOBAHME JIJISI TPOBEJIEHU S IABOPATOPHBIX, IPAKTHYECKHNX PABOT, IEMOHCTPAITUI
PeakTuBbI:

Habop Ne 15 BC «I"anorensi»

Ha6op Ne 17 BC «Hurpatbi»

Ha6op Ne 12 BC « Heopranuueckue BelecTBa Jyisi AEMOHCTPAIIMOHHBIX OIBITOBY
Ha6op Ne 24 BC « Illenoynble 1 mea09H03eMeIbHBIC METAILTBI)
Hab6op Ne 22 BC «HaukaTopb»

Ha6op Ne 14 BC «Cynbdatsl, cyabGuUThL, CyabGUIbD

Habop Ne 18 C « CoenuneHust xpomar»

Ha6op Ne 1 B «Kucnote»

Hab6op Ne 19 BC «Coenunenust Mapraiua

Ha6op Ne 8 C «MloHUTBI»

Ha6op Ne 13 BC «Aneratsl. Poganuasl. CoenuHeHUs xene3ar
Ha6op Ne 16 BC «Oxcuasl 1 MeTaIIb»

Ha6op Ne 3 BC «lllénouny

Cepa (mopoiok) u3 Habopa «OrHeonacHbIe BEIIECTBA

Ha6op Ne 9 OC «I"anorenuni»

Ha6op Ne 11 OC «KapOoHatbi»

Ha6op Ne 12 OC « ®@ocdatel. Cuamkats

Ha6op Ne 24 OC «Marepuainbi»

Kojuieknum:

Komnexuus «CTekino u u3enus u3 cTexkian

Komneknusa «YyryH u cranbpy

Komnekuust «MeTtamibi»

Komnexnnsa «MuHepasbl ¥ TOPHBIE TOPOIBD)

Komneknus «Ilomenoynsie KaMHN»

Komnexkuust «CunTeTHUECKHE BOJIOKHA U MaTepUAIIbI»
Komneknus «I[lmactmacchbi»

Komnexuus «Tominsoy

Komnekmus «Hed1b 1 mpotyKThl €€ mepepaboTKm»
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Komnexius «KaMeHHBIH yroib ¥ MPOAYKTHI €ro MepepadoTKm
Komnexuus «IllapoctepixHeBble MOENH U1l COOPKH MOJIEKYJI HEOPIaHUYECKUX BEILECTB
JlaGopaTopHas nmocyia u 060pyi0BaHue:

Ha6op mpobupox I1X-14 u [1X-16

HarpeBatenbHble mpruOOpBI (CIUPTOBKH)

HITaTuBsl 1U1st TPOOUPOK

HITaruBsl nabopatopusie xumuueckue LIIIX

Jloxedku s COKUTaHUs BEILECTB

Kactpronu papdopoBrie

CrakaHbl METAIUIMYECKHE

KonOp1 mitocko10HHBIE (KPYTIIBIE)

Koa0sI m10cK010HHBIE (KOHUYECKHE)

Kon0s1 kpyriiofoHHBIC

Men3sypku

e ape!

CrakaHbl XUMHYECKUE

BopoHku cTreknsiHHbIE

3aKMMbI IPOOUPOUHBIE

BopoHuku nenurenbHbie

Hacoc BogocTpyiinblii

Amnmnapar Kunna

Ha6op TepmomeTpoB

OkpaH (HOHOBBIN

[TpuGop 1 ONBITOB C ITEKTPUUECKUM TOKOM

[Tpubop mia coOupaHus U XpaHEHUs T'a30B

Habop 6aHoK a5 XpaHeHUs TBEPABIX PEaKTUBOB

[Tpubop 11 moydeHus razoB

Habops! xumuueckoi mocy sl A1t 1abopatopHbIx padot mo xumuu (HITXJI) ¢ notkamu
BoiTsxHOM mikad

TEXHUYECKOE OBOPYIOBAHUE KABUHETA

HOVYTBVYK C BbIXOJIOM B UHTEPHET 3BYKOBBIE KOJIOHKHA [TPOEKTOP OKPAH

26



[Ipunoxenue 1 x paboueit mporpamme
0 MPEAMETY «XHMMSD

INIOYPOYHOE IINTAHUPOBAHHME YPOKOB 110 ITIPEJMETY

« XUMUA »
KJIIACC: __8_
KOJIMYECTBO YACOB:
BceroBromy: 68
B uenemo: 2
I werBepts: 18 Il uerBeprs: 14 [IT uerBeprs: 20 IV uerBepth: 16

KOJIMYECTBO KOHTPOJIbHBIX PABOT I10 [TPOI'PAMME:
Bcero B rony: 5

I yerBepth: 0 [TgerBepth: 1 [T uerBepTh: 2 IV werBepts: 2

KOJIMYECTBO ITPAKTUYECKHNX PABOT 110 ITPOI'PAMME:

Bcero B rony: 6

I yerBepTh: 2 ITgerBepts: 2 IlluerBepts: 2 IV uerBepts: 0

cocraButenb: AnapeeBa O.K. (Bbicuias kareropus, cTax - 1)

2024 1.



Ne
n/

INOYPOYHOE IINIAHUPOBAHMUE
8 KJIACC - 68 yacoB

KoaunuecTBO 4acoB

KonTpo IIpakTn Jara Hara
Tema ypoka °
= JIbHbIE YyecKue I1aH dakr
O
=] padoThI padoThI

DJIeKTpOoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE Pecypchl

| mosyrogue — 32 yaca
1 yerBepTh — 18 yacos
Pa3nen 1. [lepBonavajbHble XUuMUYeckue moHsiTust — 20 yac

[Ipeamer xumun. Pons xumuu B 1 3.09 bu6nunoreka [IOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTBa https://m.edsoo.ru/ff0d210c
Ilonsarue o MeTo1aX TTO3HAHHUS B 1 6.09 bu6mmoteka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun 1 q e bubnuoreka [JOK
U IpUEMBI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)
Yucreie BemecTBa U CMECH. 1 13.09 bu6nuoreka [IOK
Cnioco0wI pazfieneHus: cmecei https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2
«PPaBI[CJ'IeHI/IC CMCI::eﬁ (Ha mpumepe 1 1 19.09 bubmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH TTOBAPEHHOU COJIN)»

but6mmoreka [IOK

ArperatHble COCTOSIHHS BEIIECTB 1 26.09 https://m.edsoo.ru/f0d2a6e
Atombl 1 Monekysl. [IpocTsie u bubnunorexa [IOK

1 29.09
CJIOKHBIE BEIIECTBA

https://m.edsoo.ru/ff0d2be8



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

g XuMHYeCcKUe dJIEMEHTRI. 3HAKU 3.10 bu6nuoreka [IOK
' (CMMBOJIBI) XUMHYECKHX JIEMEHTOB ' https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE yUECHHE.
9 3aKoH HOCTOSIHZTBBI.) COCTzEa 6.10 bubmorexa HOK
' ' https://m.edsoo.ru/ffod2d50
BeIeCTB. XUMUYECKasi hopMyIia.
10 BaneHTHOCTh aTOMOB XMMHYECKHX 10.10 bubmuorexa [JOK
' 3JIEMEHTOB ' https://m.edsoo.ru/ff0d2eae
OTHOCHUTENbHAs aTOMHAs Macca.
11 OTHOcCUTEIbHASA MOJICKYJISIpHAs 13.10 bubmorexa [JOK
' 2P ' https://m.edsoo.ru/ff0d323c
Macca
1 MaccoBas 10JIs1 XUMHYIECKOTO 17.10 bubnnoreka IIOK
' 5JIEMEHTA B COEMHEHHU ' https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTtBa. Moib. 20.10 bubmuorexa [JOK
' Mounspras macca ' https://m.edso0.ru/ff0d5230
1 du3znvecKkue U XUMUYECKUE 24.10 bubmmoreka [IOK
' ABJIEHUS. XUMHAYECKasl peaKLnsl ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycroBus MIPOTEKAHUS 2710 bubnmnorexka HOK
’ XMMHYECKUX PEaKIUii ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 211 bubnmnoreka [JOK
' XHUMHYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOaudecTBa, MacChl
17 BCIIICCTBA 110 YPAaBHCHUSIM 10.11 bubmorexa HOK
' H P . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHid
Knaccudukanust XumMuaeckux
18 eakuui (coeAMHEeHUs 14.11 bubmorexa HOK
' peartt a ’ ' https://m.edsoo.ru/ff0d3f34
pa3IoXKeHUs, 3aMeIlleHus, OOMeHa)
2 yeTBepTh — 14 yacoB
19. M. B. JIoMOHOCOB — yu&HBIii- 17.11 bubnuorexa [IOK



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

SHIUKIONEAUCT. O600uenue u
cucmemamu3ayus 3 HAHUIl

KonTtpoabsnas pa6ora Nel o

https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
20. TeMe «BelecTBa 1 XUMAYECKHUE 1 21.11
- https://m.edsoo.ru/ff0d4290
peaKuum»
Pa3zgen 2. BaxxHelilue npeacTaBuTe/ i HeOpraHudeckux Bemiects-30 yacos
Boznyx — cmecs razos. Cocras
21 BO3 a. Kucimopong — 3imeMeHT U 24.11 bubmaorexa [IOK
' Ayxa. PO ' https://m.edsoo.ru/ff0d448e
npoctoe BeriecTBo. O30H
Dusnueckre U XUMHUUECKIE
. CBOMCTBA KHCJIOpOJia (peaKkiuu 58.11 bubnuorexa [JOK
' okucienus, ropenue). [Moustue 06 ' https://m.edsoo.ru/ff0d4614
OKCHIax
CrocoObI ITOIyYEeHUsT KUCIOPOaa B
23 jabopaTopun iqn OMBIHIJ'IGI—?HOCTI/I 1.12 Eubmiorexa OK
' patop p ' ' https://m.edsoo.ru/ffod497a
[IpumeHeHnne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
pEaKIuu, MOHSATUE O
24 TEPMOXHUMHUYECKOM YPABHECHHUHU 5.12 Eubmiorexa OK
' P P ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTCPMHUICCKIX
PEaKIusIX
TommmBo (HedTh, Yroab U METAH).
25 3ar $I3HCI§I/IC(I];O3 yra CII0COOBI z:ro 8.12 bubmnorexa [IOK
' P Ayxa, ) https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
IIpakTnueckas padora Ne 3 mo
26 TCII\)/IG «[Ton eHI/II; U coOUpaHue 1 12.12 bl LOL
' e P . ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €TO CBOHUCTBY»
27. Bonopon — 35emMeHT u npocToe 15.12 bubnuorexka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BelecTBo. HaxoxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0

duszndyeckre U XUMHUYECKIE

. bubmuorexa [JOK
28. cBolicTBa Bogopoxa. [Ipumenenue 19.12 https://m.e dsoc]fru /#0d4ddo
BOJZIOpOJA
bu6mmoreka [JOK
29. ITonsATHE O KMCIIOTaX U COJISIX 22.12 https://m.edsoo.ru/Ffod50d2
20 CrniocoOslI mostydeHus BOAOPoIa B 26.12 bubmuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
IpakTnyeckas padora Ne 4 1o
31. TeII:/Ie «HonyquI/II; u cobupanue 1 29.12 DRTTERelS
. https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yYEHUE €r0 CBOUCTBY
- MomnsipHblii 006EM Ta30B. 3aKOH 9.01 bubmmorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Il monyroaue — 36 yacon
11 yerBepTh -20 yacos
Brruncnenus o0bEMa, KoJIMUeCcTBa
33. BeIlleCTBa rasza 110 €ro u3BECTHOMY 12.01 bubmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA MK 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
34, YPaBHEHUIO PEaKIUU Ha OCHOBE 16.01 bubnnorexa [JOK
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
rasoB
35, Du3nveCcKue U XUMUYECKHUE 19.01 bu6mmorexa [{OK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36, CocraB ocHoBanwuii. [TonsTie 06 23.01 bubnmoreka [JOK
VMHJIAKaTOpax https://m.edsoo.ru/ff0d59e2
37, Bopa xak pactBoputes. 26.01 bubnuoreka [IOK

HaCbIH_[eHHBIG 1 HCHACBhIIICHHBIC

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pactBopbl. MaccoBas 101
BEIIECTBA B PaCTBOPE

IIpakTnueckas padora Ne 5 o
teme «IIpuroroBiieHHE paCTBOPOB C

bubmuorexa [JOK

38. 30.01
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
. Konrtpoabsnas padora Ne2 o 1 2,02 bu6nuorexa [IOK
i teme «Kucnopon. Bonopoa. Boga» ; https://m.edsoo.ru/ff0d6342
20 OKcupl: COCTaB, KiacCuUKaIus, 6.02 bu6mmoreka [IOK
' HOMEHKIIATypa ' https://m.edsoo.ru/ff0d664e
[Tonyuyenue n xummuueckue
N bubnuotexa [JOK
41. CBOMCTBA KMCJIIOTHBIX, OCHOBHBIX U 9.02
https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
142 OCHOBaHUS: COCTaB, 13.02 bubmuoreka [JOK
' KaccuduKalys, HOMEHKIIaTypa ' https://m.edsoo.ru/ff0d67ca
43 ITony4yenue u XuMHU4ECKUE 16.02 bubnuorexa [JOK
' CBOMCTBA OCHOBaHUIA ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 20.02 bu6mmorexa [IOK
' HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [TonryueHnue n XuMu4yeckue 27.02 bubmuorexa [IOK
' CBOMCTBA KHCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 cnocoébllj noJ )CHI/IH XI/IMI/I‘{ZEKI/IC 1.03 bubmiorexa HOK
' - i ’ ' https://m.edso0.ru/00ad9474
CBOICTBa
IpakTuyeckasi pa6ora Ne 6.
. Pemienne skcnepuMeHTAIbHBIX o bubnnoreka [JOK

3aaa4 110 TEME «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COCTUHECHUIY

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



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

I'enernueckas CBA3b MEXKIY

bubmuoreka [JOK

48. KJlaccaMu Hf:opraHquCKHX 12.03 https://m.eds0o.ru/00ad9as0
COeIMHCHUI
19, Ob0o6wenue u cucmemamusayus 1503 bu6mmoreka [JOK
3HaHUl https://m.edso00.ru/00ad9ch2
KonTpoasnas padora Ne3 o
50. TeMe 'I')OCHOBHHI; KJIacChI 1 19.03 e alIOR
o https://m.edsoo.ru/00ad9%e1la
HEOPraHUYECKUX COCIUHEHUI
Pa3znen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xummnueckunx 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoOB.
Xumuyeckasi ¢cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTE/IbHbIE peakun -15 yacos
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51. XUMHYSCKHX 3JIeMEHTOB. [ToHsaTHe 22.03 bubnmorexa [TOK
https://m.edsoo.ru/00ad9ffa
O IrPYIIAX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
- [lepuonuueckast cucrema 5 04 bu6nuorexa [IOK
XUMHYECKUX 3jiemeHToB J[. 1. https://m.edsoo.ru/00ada52c
Meneneesa
IV yerBepTh — 16 yacoB
bu6mmorekxa [IOK
>3 Heprons, rpymrLl, HOATpyMIbI 204 https://m.edso0o.ru/00ada52c
” Crpoenue atomoB. CoctaB 13.04 bubnuotexa [JOK
aTOMHBIX sizep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
- aTOMOB 3JIEMEHTOB 16.04 bu6mmorexa [IOK
[Iepuonnueckont cucremsl /. 1. https://m.edsoo.ru/00ada6bc
MenpeneeBa
c6. XapakTeprucTuKa XUMHYECKOTO 19.04 bubnmoreka [JOK

3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

[Tepnonnueckoii cucreme /1. U.

Meupeneena

3nauenue [lepuonnyeckoro 3aKkoHa

- JUISL Pa3BUTHS HAYKH U IIPAKTUKU. 1 23.04 bubnuoreka [IOK
' JI. . MenpeneeB — y4éHbIH, ' https://m.edsoo.ru/00ada96e
Mearor ¥ rpakIaHuH
DIIEKTPOOTPULIATEITLHOCTH aTOMOB bu6mmoreka [JOK
58. 1 26.04
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59. HNonnag xumMmudeckas cBsI3b 1 30.04
https://m.edsoo.ru/00adac34
KoBanenTtHas nossipHas bubnunoreka [JOK
60. 1 3.05
XUMHUYECKAA CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas 1 2 05 bubnuorexa [JOK
' XUMHUYECKas CBA3b ) https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62. CreneHp OKUCIEHUS 1 10.05
https://m.edsoo.ru/00adae28
63 OKHCITUTENTBHO- 1 14.05 bubmuorexa [JOK
’ BOCCTAHOBHUTEIBHBIE PEAKIIUM ' https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64. OKHUCIUTEIN U BOCCTAHOBUTEIN 1 17.05
https://m.edsoo.ru/00adb076
KontpoJabsHas padora Ned mo
65 teme «CTpoeHHne aToMa 1 21.05 L
: B : i https://m.edsoo.ru/00adb486
XUMHYIECKas CBI3b»
Pasznea 4. O0001menne 1 cucTeMaTH3anus 3HAHAN — 2 yaca
66 Oo006wenue u cucmemamuszayus 1 24.05 bu6mmorexa [IOK
' 3Hanuil ' https://m.edsoo.ru/00adb33c
7 Oo6ob6wenue u cucmemamusauus 1 bubmuoreka [JOK

3HAHUU

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada96e
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 5 6



https://m.edsoo.ru/ff0d61c6

[Ipunoxxenue 2 x paboueit mporpamme
0 MPEAMETY «XHMMSD

INIOYPOYHOE IINTAHUPOBAHHME YPOKOB 110 ITIPEJMETY

« XUMUA »
KJACC: _ 9_
KOJIMYECTBO YACOB:
BceroBromy: 68
B uenemo: 2
I werBepts: 18 Il uerBeprs: 14 [IT uerBeprs: 20 IV uerBepth: 16

KOJIMYECTBO KOHTPOJIBHBIX PABOT I10 [TPOI'PAMME:
Bcero B rony: 5

I yerBepTh: 2 Il gerBepth: 0 [ITuerBeprs: 1 IV yerBepTh: 2

KOJIMYECTBO ITPAKTUYECKHNX PABOT 110 ITPOI' PAMME:

Bcero B romy: 7

I yerBepth: 1 T gerBepts: 2 Ill yerBepth: 2 IV uerBepts: 2

cocraButenb: AnapeeBa O.K. (Bbiciias kareropus, ctax - 1)

2024 1.
10



Ne
n/n

Tema ypoka

INOYPOYHOE IINIAHUPOBAHMUE
9 KJIACC- 68 yacoB

KoanuyecTBO 4acos

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

Jlara
IJIaH

Jlara
dakr

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Tepuoanueckuit
3aKOH.
[Tepnonuueckas
CHUCTEMA XUMHUYECKUX
anemenTtoB Jl. U.
Menpaeneena

3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB
XUMHYECKHUX
9JIEMEHTOB TIEPBBIX
TpEX NEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEILIECTB

Buael xumuueckoit
CBSI3U U TUIIBI
KPHUCTAJUIMYECKUX
pemETOK

Pa3nea 1. BemecTBo u XuMnueckme peakuun- 17 yacos

| moayrogue- 32 yaca
1 yeTrBepTh — 18 yacos

5.09

8.09

12.05

15.09

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

11


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudpukanus
XUMHUYECKHX
peakuuii o
pa3IMYHbBIM

MpU3HAKaM

22.09

bubimoreka [IOK
https://m.edsoo.ru/00adbch0

[TonsTe o ckopoctu
XUMUYECKON
peakiuu. [lonstue o
TOMOTEHHBIX U
reTepOreHHbIX
peakuusax

26.09

bubmoreka [IOK
https://m.edsoo.ru/00adbe9a

Ilonsarue o
XUMHYECKOM
PaBHOBECHH.
@DaKTOpBbl, BIUSIONINAE
Ha CKOPOCTh
XHUMHYISCKOM
peakiu u
MOJIOKCHUE
XUMHYECKOTO
paBHOBeCHs

29.09

bubmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIATEIHLHO-
BOCCTAHOBUTEJIbHBIE

3.10

bubnmorexa [JOK
https://m.edsoo.ru/00adcade

12



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

peakiuu

Teopus
ANEKTPOIUTUYECKOMN
10 JIACCOLIMAIAN 6.10 bubmmorexa [IOK
' ' https://m.eds00.ru/00adcd68
CwIbHBIC U ClTa0bIe
AIIEKTPOIIUTHI
Honnble ypaBHEHUS bubnuoreka [IOK
11 3 10.10
peaKuuit https://m.edsoo.ru/00add448
XHUMHYECKHUE
CBOMCTBA KUCJIOT H
OCHOBaHHI B CBETE bubmuoreka [JOK
12 . 13.10
MpeACTaBICHUIN 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
JIACCOIUAIIAN
XHUMHYECKHUE
CBOMCTBA COJIEH B
13 CBETE 17.10 bubmuoreka [JOK
IpeICTaBIeHnH 00 ' https://m.edso0.ru/00add8b?2
ANEKTPOIUTUYECKOMN
JIUCCOIUAIIAN
14 ITonsiTue o 50.10 bubmuoreka [JOK
THIPOJIN3E COTIEN ' https://m.eds00.ru/00add9d4
Oboowenue u
15 cucmemamu3auus 24.10 bubmorexa [TOK
y ' https://m.edsoo.ru/00addd12
3HAHUL
IIpakTnyeckas Bu6 10K
nOIroTeKa
16 adora Ne 1. 1 27.10
P https://m.edsoo.ru/00addbfa
«Perienue

13
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Pasznea 2. Hemerasibl H HX coeIMHEHHS — 25 yacoB

18

OO6mas
XapaKTEePUCTUKA
rajoreHoB.
XuMH4ecKue
CBOMCTBa Ha
puMepe XJiopa

10.11

bubmmoreka [IOK

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

Il verBepTH — 14 yacoB

19

XI10pOBOAOPOA.
CongHas KucJorTa,
XUMUYECKHE
CBOICTBA,
MOJIy4€eHueE,
[IPUMEHEHHE

14.11

bubmoreka [IOK

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOUCTBY»

21

Brraucnenus no
YpaBHEHUSAM
XUMHUYECKHX
pEaKLHii, €CIIN OJIUH
U3 peareHTOB JIaH B
HU30BITKE

21.11

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

22

OO0mas
XapaKTEePUCTUKA
remMeHToB VIA-

TPYIIIBI

24.11

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

23

AJnoTponHbie
MOJU(PHUKAIIH CEPHI.
Haxoxnenue cepsl u
eé coeqUHEHNN B
IPUPOJIE.
XuMHUYecKue
CBOMCTBA CEphI

28.11

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoy,
CTpOEHHE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

1.12

bu6mmorekxa [JOK
https://m.edsoo.ru/00ade802

25

OKCHIBI CEPHI.
Cepnas Kuciora,
buznueckue u
XUMHUYECKHE
CBOMCTBA,
IPUMEHEHNE

5.12

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

15



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

XuMHU4ecKre
peakLnH, JexKallue B
OCHOBE
IIPOMBILIUIEHHOTO
crocoba Moy4eHus
CEpPHOM KUCJIOTBHI.
XumMu4eckoe
3arpsi3HEHUE
OKPYKaroILEe cpebl
COCIMHEHUSIMU CEPBI

8.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Breraucnenne
MacCOBOH JOJIH
BBIXO0/Ia TTPOJIYKTA
peakiuu

12.12

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

28

Obmas
XapaKTEePUCTHKA
aneMeHToB VA-
rpymnmsl. A30T,
pacrpocTpaHeHHe B
npupoze,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

15.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

29

30

AMMMaK, ero
dusnueckue u
XUMHUYECKHE
CBOWCTBA, MOJyYCHHE
U IPUMEHEHUE

IpakTnyeckas

19.12

22.12

bu6mmorekxa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK

16



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

padora Ne 3 1o reme
«Tonyuenue
aMMMaKa, U3y4yeHHe
€ro CBOMCTB)»

https://m.edsoo.ru/00adf180

31

A3oTHas KHCIO0Ta, €€
dusnueckue u
XUMHUYECKHE
CBOMCTBaA

26.12

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

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHUS B KQUE€CTBE
MUHEpaIbHBIX
ynoOpeHuil.
XUMHUYECKOE
3arpsi3HEHUE
OKPYKaIOIIE Cpebl
COEIMHEHUSIMU a30Ta

29.12

Il mosryronmue — 36 yacos
11 yerBepTh — 20 yacoB

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

33

®ocdop. Okenn
docdopa (V) u
dbocdopHast Kuciora,
buznueckue u
XUMHUYCCKHE
CBOWCTBA, MOJyYCHHE

9.01

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanue
docdaroB B kauecTBe
MUHEPATBHBIX
yIOOpEeHMIA.

12.01

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

17


https://m.edsoo.ru/00adf180
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3arpsisHEeHUE
HPUPOHON CpeJIbI
docdaramu

35

Yraepon,
pacnpocTpaHeHue B
pHUpoJIe,
buzndeckue u
XUMHUYECKHE
CBOICTBA

16.01

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

37

38

Oxkcunpl yriaepoaa,
uXx (pU3NYEeCKHue U
XHUMUYECKHE
CBOMCTBA.
DKOJIOTHYECKUE
npoOeMsl,
CBSI3aHHBIC C
OKCHJIOM YTJIepoa
(V)

VYronpHasg KHCIOTa U
e€ conu

IIpakTnyeckas
padora Ne 4 1o Teme
"TToryuenune
YIJIEKUCIIOTO Ta3a.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

19.01

23.01

26.01

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢c

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

39

IlepBoHavanbHbIE
MOHATHUS 00

30.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054¢

18


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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https://m.edsoo.ru/00ae054e

OpTraHU4YCCKUX
BCHICCTBAX KaK O

Pa3zgen 3. MeTayuiibl 1 ux coequnenus — 20 yacos

COETMHEHUSIX
yriaepojaa
Kpemnuii u ero bu6motexa LJOK
40 2.02
COEIMHEHUS https://m.edsoo.ru/00ae080a

43

OOmast
XapaKTEepUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJIIOB.
Merannuueckas
CBS3b U
MeTaluTndecKast

13.02

Bbubnmoreka [JOK
https://m.edsoo.ru/00ae103e

19



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

KpUCTAJUTMYECKast
peméTka.
duznyeckue
CBOMCTBa METAJJIOB

XUMHYECKHE
CBOMCTBA METAJIJIOB. BuG 10K
HOIHoTEKA
44 DIEKTPOXUMUYECKUI 16.02
p B https://m.eds00.ru/00ae1156
Ps1 HAaNIPSHKCHUH
METAJUIOB
Oo61re crocoobl
MOJTyYCHUS
MeTaioB. CIiiaBsl.
Brrunciaenus mo Bu6 10K
nOIMoTeKa
45 aBHEHUIM 20.02
yp https://m.edsoo.ru/00ael1156
XUMHYECKAX
pEeaKUnii, €CII OJIUH
U3 PearcHToB
COJICPKUT IPUMECH
46 [TonsiTve 0 KOppo3UK 27,07 bu6nuorexa [IOK
METaJUIOB ' https://m.eds00.ru/00ae1278
bu6mmorekxa [JOK
47 €JI0YHBIE METAJUIbI 1.03
m https://m.edsoo.ru/00ael4b2
Oxkcupasl 1
48 TUAPOKCUOLI HATPUI 5.03 bubmmorexa [IOK
P p ' https://m.edsoo.ru/00ae14b2
U Kaus
[llenouno3zemMenbpHbBIE Bu6 OK
oTeka
49 METaJUIbl — KaJlbIUH 12.03 nosmorexa I

U MarHuim

https://m.edsoo.ru/00ael5e8

20



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxxneiinie

bubmuoreka [JOK

50 15.03
COCIMHEHUS KaIbIIUI https://m.edsoo.ru/00ael5e8
Obo6wenue u 19.03
51 cucmemamu3auus
3HaHUIl
JKEcTKoCTL BOALI U 22.03
52 CIIOCOOBI €€ bubmorera [JOK
https://m.edsoo.ru/00ae1886
yCTpaHCHHUS
IVuerBepTh -16 yacoB
IIpakTH4eckasn
pabdora Ne 6 1o Teme Eub 10K
HOIHOTEKA
53 "Ké 1 5.04
eCTKOC,,TB BOARLH https://m.edsoo.ru/00aelae8
METOMBI €€
ycTpaHeHus"
bu6mmoreka [JOK
4 A % 9.04
> JTOMUHIH https://m.edsoo.ru/00aelc64
AwmdoTtepHbIe
55 CBO(ECTBEI: OKCHIa U 12.04 bubmaorexa IJOK
A ' https://m.edsoo.ru/00aelc64
THJIPOKCHUIA
bu6mmoreka [JOK
56 K 16.04
eeso https://m.edsoo.ru/00aeld86
Oxcupsl,
57 TUAPOKCHU/IBI U COJIU 1904 bu6mmoreka [JOK
xenesa (1) u xenesa ' https://m.edsoo.ru/00ae35e6
D)
Oboowenue u
58 cucmemamu3auus 23.04
3HaHUIl
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60

Brranciaenus mo
YpaBHEHUSAM
XHUMUYECKHX
peakIui, eciii OauH
W3 pEeareHTOB JaH B
HU30BITKE WIIN
COJICP>KUT TPUMECH.
Brrunciaenus
MAacCOBOH JOIH
BBIXOJIa MPOJIYKTA
peakuuu

30.04

bubimoreka [IOK
https://m.edsoo0.ru/00ael1750

61

Oboowenue u
cucmemamuzayus
3HAHU

Pa3znen 4. Xumus u oxkpyxamomas cpeaa — 3 yaca

3.05

22



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemecTBa u
63 MaTepHassl B ) 1 14.05 bubmotexa LJOK
MOBCETHEBHOMN https://m.edsoo.ru/00ae3f50
JKHU3HH YEJI0BEKA
XUMHYECKOE Bu6 1IOK
HOIHoTEKA
4 1 17.05
6 Sarp%HeHHev https://m.edso0.ru/00ae4270
OKPYXKAaroIIel cpebl
Pons xumun B
65 petieHuun 1 21.05 bubnmnorexka [JOK
IKOJIOTHYECKUX https://m.edso00.ru/00ae4270
pooieM
Pasznea 5. O0001menne u cucreMaTH3anus 3HAHUH — 3 yaca
Ooboowenue u 24.05
66 cucm:jnamma us 1 bubnnorexa [IOK
. % https://m.edsoo.ru/00ae0dOa
3Hanul
Ooboowenue u 28.05
67 cucmZamusa us 1 Bubmzorexa HOK
3 “ https://m.eds00.ru/00adb33c
3Hanul

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68 5 7
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