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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIIUTaHUSA U C YUETOM KOHICTIIUU MPENoJIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIMXCS CpPEeACTBAMU Yy4yeOHOro MpeIMeTa, YCTaHABIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEPKaHUs, PEKOMEHAYEeMYI0 MOCIe0BATeIbHOCTD
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMUPOBAaHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS UEIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOI'O
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLIHXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHHU Cc(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMUIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHNn XMMHUU TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUU - BaKHEHIIMX (HAKTOB, MOHSTHUN, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [I03HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATENILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOydJarolmmxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bOopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
qucae YMEHMHA OOBSACHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIETO0 MUPA, UCHOJB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTUYECKU ILIEJIeCOO00pa3HOro MOBENCHHsSI B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHHH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocCBsI3b KOJIMUECTBA, MAacChl U
Yyucia CTPYKTYPHBIX €IMHUI] BeecTBa. Pacu€Tol mo ¢hopmynaM XUMUYECKUX COCTUHEHUMN.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCY0M, MpaBWiIaMu paboOThl B Jaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt01eHne
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHUAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKH MOBAapEHHON coiu, HAONIOACHHE U ONHCAHME
pEe3yNbTaTOB IMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BelIeCTB B BOJe. MaccoBasi 10 BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. du3znueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4€HUE CBOMCTB KHCIOpOJa, HAOIIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcupom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYeH, M3ydyeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(UKALNKN XHUMHUECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX AieMeHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIBbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUNA KPUCTAUIMYECKOM PEIIETKH M BHUIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMHYECKUX peakUuil MO pa3MuHbIM MpH3HaKaM (110 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
IHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPABHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUUYECKON pEeaKLMH U M0JI0)KEHNE XUMUUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIHii MOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCa AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OMBITOB, WILIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OO0mass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3MYEecKHe CBOMCTBAa IMPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B TMpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIICHH OKHUCICHHs. A30T, paclIpoCTpaHeHHE B Tpupojne, Qusuveckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHHUe,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSAMH a30Ta (KHUCJIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3P QeKT. YrolbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAUHEHHUSX Yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, N3y4YeHHE XUMHUUYECKUX CBOMCTB pa3z0aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, MpPOBEJECHHE KAYeCTBEHHBIX PEaKLMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psiJ HanpsDKeHUH MeTauioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [IpumeHnenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W KalblMs. BaxxHenmume coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeuapl, Tuapokcuabl U coim skeneza (1) m sxemesa (I1l), ux cocras, cBoiicTBa U
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCHA KaJbLUs U HATPUs C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, IUHKA, xkene3a (1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT ITPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yUaOIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIpOIIecCe 3TOM y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaUMOCBS3SIX YeJIOBEeKa C MPUPOIHOU CPEIOH, O pOJIn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOoOXOUMBIC JUISI OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKOM KYJIBTYPhI, B TOM YHCJIC HaBBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKOM JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBIEHHOCTU U YPOBHS O0y4YCHHUS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBHUM U HENMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccuii U Tpyaa pa3InyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3J0POBbIO U JKU3HHU JHOIICIZ;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJIOTHYCCKUX MPOOJIEM M IyTeH MX PEIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA (1)0pMI/IpOBaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MPECTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATUS ISl OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, 1€TYKTUBHEIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHWYCCKHUX peaKuHﬁ, BBIABIIATH 06H_II/IG 3aKOHOMCPHOCTHU, IMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (DOPMHPOBAHHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpOBaTh O00OOLICHHS W BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (opMy mpeacTaBIeHUsS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMyIUpPOBaTh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJACOBaHMs MO3MLMK (0O0CYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU JEATEIBHOCTH, IIJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTHPOBATh IMPENJIOKEHHBIA AJITOPUTM JEWUCTBUN NpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHHM:
PaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUN AJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas J0JsI XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIH O0BEM, OKCHUZ,
KHCJIOTa, OCHOBaHME, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas
peaknus, KiIacCU(pHUKAIMA PEaKUUH: peakuu COSAMHEHUS, PEaKLUUU pa3IoKEHUs, pPeaKiuu
3aMeIIeHUs], PeaKui 0OMEeHa, IK30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOH 3P QeKT peakuuu,
PO aToMa, 3JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMHUYecKas CBs3b,
HOJISIpHAst U HETOJIApHAs KOBAJICHTHAsl CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MTOHATHH M MPUMEHSATH 3TU MOHATHUS TIPU
OTMCAaHWH BEIIECTB M UX MPEBPAIICHUH;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHMBOJIMKY MJISi COCTaBJICHHsS (OpMyN BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIIUM;
OTIpeNeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTETIEHb OKHCICHUS
AJIEMEHTOB B OWMHApHBIX COEAMHEHMSX, MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coeuHEeHuH no GopmysamM, BUJ XUMUUYECKOH CBS3U (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpeiBath cMbich [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMaHKE
NEpUOJINYECKON 3aBHCHMOCTH CBOMCTB XHUMHMYECKHMX OJJIEMEHTOB OT MX TIOJOXKEHUs B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHMsI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUSs, 3aKOHa ABOraipo;
ONHUCBIBATh M XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoandeckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3InyaTh NOHATHS «TJlaBHas noArpymnmna (A-rpymnmna)» u «obdounas noarpymnmna (b-
IpymIa)», Majble 1 00JbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUs1, KOTOPhIE HMEIOTCS B TaOIUIE
«[lepuongnueckast cucremMa xumuueckux osnemeHtoB J[. W. MenzaeneeBa» ¢ UHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa, obiiee
YHCIIO 3JIEKTPOHOB M PacHpeIesIeHNe UX 0 3JIEKTPOHHBIM CII0SM);
KJIaccu(UIUpPOBaTh XMMUUYECKHE JIEMEHThI, HEOPraHMYECKHE BEIeCTBA, XMMUYECKHE PEaKIIUU
(10 4KCIy ¥ COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEILIECTB PA3IUYHBIX KIIACCOB,
NOATBEpXKJasi  ONUCAaHME MpPUMEpPaMU  MOJEKYISPHBIX  yYpaBHEHUH  COOTBETCTBYIOLIUX
XUMHUYECKHX PeaKIuii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;
BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIInu;
IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
000011eH1e, CUCTEMAaTH3alMI0, KIacCu(UKALUIO, BBISIBICHUE TPUUMHHO--CIIEICTBEHHBIX CBSI3€H



— IS M3y4YEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAayYHbIE€ METOJIbI
MO3HAaHUS — HaOMIJEHUE, U3MEpPEHUE, MOJCIUPOBAHUE, OKCHEPUMEHT (peayibHBIA U
MBICJICHHBIN);
CJIeIoBaTh MpaBUjIaM IOJIb30BaHHUS XUMUYECKOU MOCYI0N U 1a00paTOpHBIM 000PYIOBaHUEM, a
Tak)Ke MpaBuiIaM OOpAaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(BomopoJla M KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OMPENENEHHONM MaccoBOW joJiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOJUTH XHUMHYECKHUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOULIbI0 HMHIUKATOPOB (JaKMYC,
dbenondTanenH, METUIOPAHXK U JPYTHE).

K koniy oOydeHus B 9 Kjacce IpeIMETHBIC Pe3ylbTaThl HA 0Aa30BOM ypPOBHE JOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHH:
PacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMUYECKHH 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CIOXKHOE  BEIIECTBO,  BAJICHTHOCTb,
3IEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peakius, XUMUYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiiu, MOJib, MOJISPHBIH 00BEM, PacTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI,
AJIEKTPOJINTHYCCKAS. JWCCOIUAINS, DPEAKIMH HWOHHOTO OOMEHA, KaTajau3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTUMBIE U HEOOpPATHMBIC pEaKIHH, OKHUCIUTEIHHO-BOCCTAHOBUTEIILHEBIC
pEaKiuu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AallJIOTPOIIHUS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas), KpUCTaITnYecKas
pemeéTka, KOppO3Wsi METaUIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peaKIuu, TMpeaesbHO
nonyctumas konueHTpanus [1JIK BemecTna;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI ¥ IPUMEHSTh 3TH MOHATUSA NIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUI;
UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsi COCTaBJeHHs (OpPMYT BEIIECTB W ypaBHEHUN
XUMHYECKHUX PEaKIUi;
ONpEeNeNsATh BaJCHTHOCTh W CTENEHb OKHCICHUS XUMUYECKHUX DJIEMEHTOB B COEIUHEHHUSX
pPa3IMYHOr0 COCTaBa, MPHUHAAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIWHEHHMM MO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi]] MOHA MO0 XUMHUYECKOH (opmyse, XxapakTep Cpenbl B BOAHBIX PacTBOpPAx
HEOPTaHWYECKUX COCTMHECHHM, TUIT KPUCTAIUTMIECKON pemETKH KOHKPETHOTO BEIECTBA;
packpbiBaTh cMmbici Ilepumomnueckoro 3akona J[. M. MenpaeneeBa U JE€MOHCTPUPOBATH €r0
MOHWMaHWE: ONMHUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepumoamdeckoil cucTembl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnmna)», mansie U OONBIINE TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJUYECKON TaONMIle, C YHMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB | 3apsij s/ipa, 00IIee YUCIIO IEKTPOHOB U PACTIPEIEICHUE HX
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUM B Mpejiesax MajblX MEPUOJOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUYECKHE IIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKUE PEaKIuu
(Mo 4YmCIly W COCTaBy YYAaCTBYIOIIMX B PEaKIHMH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, To
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIMHME U crenu(UUecKue XUMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXKAas OMHCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;



COCTaBJISITh YPaBHEHHS AJIEKTPOIUTUIECKON JUCCOUANNY KHCIOT, IIeJI0Yel U COJIeH, OTHBIE U
COKpalIEHHBIC YPaBHEHHs PEaKIWii MOHHOTO OOMEHa, YpaBHEHHUS PEaKIHi, MOATBEPKAAIOIINX
CYIIIECTBOBaHHME T€HETHUECKON CBS3M MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHH TOCPEACTBOM COCTABICHHS
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIui;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTa HOo (OopMyJie COEIUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacCTBOPE,
IPOBOANTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI peakui;

CO0JII01aTh TpaBHJIa MOJB30BAHUS XUMHUYECKOH MMOCYNIOW U J1a00paTOpHBIM 00OpYyIOBaHHEM, a
TaKKe TpaBHiIa OOPALICHUS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIHUSMH IO BBIITOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

NPOBOJIUTHh PEAKUWH, TMOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, THAPOKCHI-HUOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
NPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

HNPUMEHSATH OCHOBHBIE OTIEPALUN MBICIUTEIBHON NESTEIHHOCTH — aHAIM3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, CUCTEMATU3alNIO, BBIBICHUE MPUYNHHO-CICICTBEHHBIX CBS3€H — JUIS U3y4CHUS
CBOWCTB BEIIECTB M XUMHUYECKUX pEaKIUil, €CTECTBEHHO-HAayYHbIE METOJbl IO3HAHHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJISTTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

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

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

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

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dJIeMeHTOoB []. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 - - bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 - 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . PYHIEL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMUM B KU3HU bu6mmoreka [IOK
1 1 - - 01.09
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 - - 05.09 bu6mmoreka [IOK
XHMHHU. ' https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna - 1
paboThI B 1a0OpaTOpUH U IPUEMBI bubnuorexa [JOK
3 1 08.09
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CiocoOb! 1 - - 12.09 bu6mmoreka [JOK
paszenenus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 - 1
5 «Paznenenue cmeceii (Ha mpumepe 1 15.09 bubmorexa [JOK
a . PHUMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBApEHHOM COJIN)»
- - bubmuorexa [JOK
6 A 1 19.09
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE AJIEMEHThI. 3HAKU 1 - - 2209 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
- - bu6mmorexa [IOK
26.09
8 Hpoctsie i crioxbe BeliecTsa L https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 ) ) 29.09 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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
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3aKO0H ITOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK
. 03.10
10 Xumrieckas popuysa. Banenrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. 06.10 bubmuorexa [JOK
OTHOCHTENIbHAs MOJIEKYIIIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOr O 10.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. 13.10 bu6mmorexa [IOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. 17.10 bubmuorexa [JOK
XuMHUUeCKas peakius ' https://m.edsoo.ru/ffod37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
15 . 20.10
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. 24,10 bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS ' https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 27.10 bubmotexa [JOK
B . yp ' https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coeTMHEHUS, PA3IIOKCHHUS 07.11 bubmiorexa LOK
g P ’ ' https://m.edsoo.ru/ffod3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIOTEIUCT 0606yq eHUe U 10.11 bubmorexa HOK
H T, Hvl ' https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas padora Nel o teme 1411 bubnnoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUND) ' https://m.edso0.ru/ff0d4290
91 Boznyx — cmecsk razos. CoctaB 1711 bub6nuorexa [IOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK
22 21.11
KHCIIOPOAR (PCAKIUHH OKHCIICHE, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl Moy4eHus KUCIopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 24.11 bubmorexa [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoii 3 PeKT XMMUIECKOI
peaKIuu, MOHITHE O bu6mmoreka [IOK
24 28.11
TEPMOXHUMHYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS yra CIIOCOOBI z:ro 01.12 bubmorexa HOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenre u coOMpaHUe KUCIOpOaa 04.12 bubmorexa [JOK
yi . p poa, ' https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe 08.12 bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA 12.12 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
15.12
29 Homsirie o kicoTax i cOMX https://m.eds00.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJAOPO/Ia B 1912 bubnmuotexa [JOK
nabopartopuu ' https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme Bu6 OK
31 «[lonmydenne u coOupanue BoI0po/a, 22.12 nosmorexa L

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 26.12
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA r'a3a 10 €ro U3BECTHOM 12.01 bubmmorexa [IOK
o Y ' https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brrunciaenus 00EMOB ra3oB IO
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa 16.01 bubnmnorexa [IOK
yp B peart . ' https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA 1901 bubnuorexa [JOK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 2301 bubnuorexa [JOK
UHIMKaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtens. HacklleHHbIE
37 u HI;Hacm peHHI)IE aCTBOPHI B 26.01 bubmorexa [IOK
H P PPl ' https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB € 30.01 bubnuoreka [IOK
orpeeéHHON MacCOBOM JT0JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBA
39 Konrtponsnas padora Ne2 o treme 02.02 bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccudUKaIus, 06.02 bubnuoteka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tomydyenue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 09.02 bubmorexa HOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, 13.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XxuMHu4YeCKue CBOKWCTBA 16.02 bubmumoreka [IOK
OCHOBAaHUH ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
44 20.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA 2702 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéBII) IOJI )CHI/I}I XI/IMI/IquKI/Ie 01.03 bubmorexa LHOK
- yi ’ ' https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6. Pemenue
DKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnnorexa [HOK
47 05.03
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTuyeckas cBsI3b MKy KilaccaMu 12.03 bubnnoreka [JOK
HEOPraHWYECKUX COCINHEHU ' https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
4 i 15.03
9 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN httos://m.edsoo.ru/00adach?
Konrtponsnas padora Ne3 no reme
50 "OCHOBHBIE KJI1aCChl HEOPTaHUYECKHUX 19.03 bubmmorexa [IOK
o P ' https://m.edsoo.ru/00ad9ela
COCUHEHUI
ITepBbIe MOMBITKN KJIACCU(DHUKAIIMI
51 XI/II\I/)II/I‘ICCKI/IX 3JIEMCHTOB ?IOHSII;I/IC 0 02.04 bubmmorexa [TOK
' ' https://m.edso00.ru/00ad9ffa
rpynmnax CXoJHbIX JIEMEHTOB
[lepuonnueckuii 3aK0H U
52 Ilepuoguueckas cucTeMa XMMHYECKUX 05.04 bubmmorexa [TOK
pHOA ' https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 [Iepuonpl, rpynmsl, HOATPYIIIBI 09.04 bubmorexa HOK

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. U3oromnsl 12.04 https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 16.04 bubmoreka LOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B 19.04 bubmuorexa [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenwue [leproauyeckoro 3akoHa Jijs
57 pa3BUTHSA HAyKU U npakTuku. /1. 1. 93.04 bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror U https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 26.04 bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 NonHas xumuueckas CBsI3b 30.04 https://m.edsoo.ru/00adacaa
60 KoBasieHTHAs nossipHas XuMu4ecKas 03.05 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanentHas HenossipHas XUMUYeCKast bubnunorexa [JOK
61 07.05
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH, okuCIeHHS 14.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 17.05 bubmuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHUCIUTENNU U BOCCTAHOBUTEIU 17.05 htts://m.eds00.ru/00adb076
65 KonTtponbHas padora Ne4 o reme 21.05 bub6nuorexa [IOK
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«CTtpoenue atoMa. XUMUUYECKasi CBSA3bY»

https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
1 1 21.05
66 O0001Ienne U cucTeEMaTH3alNs 3HAHAN https:/m.edsoo.ru/00adb33c
. bubnmoreka [JOK
7 1 24.05
6 O0001Ienre ¥ CUCTEMATH3AMS SHAHUH https://m.edsoo.ru/00ad9ch?
. bubnmoreka [JOK
24,
68 O000111eHrEe U cUCTEMATU3aLMs 3HAHUI 1 05 https://m.edsoo.ru/FOd61ch
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
ara undpoBbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuuyeckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl

[Tepuonuueckuii 3aK0OH. - -
[Tepuonuueckas cucrema bubnnoreka [HOK

1 1 04.09
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MCHCHUH - -

2 CBOMCTB XMMHUYECKHUX AJIECMCHTOB 1 06.09 bubmorexa LIOK

i ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
Knaccudukanus 1 HOMEHKIATypa - - bubnnorexa [HOK

3 1 11.09
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buael XUMHUYECKOH CBSI3U U THUIIBI 1 - - 13.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «IToBTOpEeHUe U yriyOneHne 3HaHUH 1 1 - 18.09 bubmorexa LOK

P yry ' https://m.eds00.ru/00ae1750
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

5 Knaccugukanus Xxummuaeckux 1 - - 20.09 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOU - -

7 eaknuu. [ToHATHE O TOMOT€HHBIX U 1 25.09 bubmorexa HOK
peaKItn. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH. = -

8 DaKTOpPHI, BIUSIIONME HA CKOPOCTh 1 27.09 bubmorexa LOK

PbL, - HI p ' https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TIOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYCCKOTI'O paBHOBECUA

OKMCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 02.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 rnccorranu. CHIbHbIE U ci1a0ble 04.10 Enbmiorexa IOK
8 HHat. ' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bubmuoreka [JOK
11 51 i 09.10
OHHBIC YPABHCHHA peakiuin https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE PEACTABICHUN 11.10 Brommozexa [OK
puﬂ ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJIUTHIYECCKON AMCCOIHALIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
1 . 16.10
3 MPEICTaBICHHH 00 . https://m.edsoo.ru/00add8h2
AIEKTPOJIMTUYCCKOM TUCCOIIUAIIAN
. bubnuorexa [JOK
14 IT 18.09
OHATHE O THAPOJIHM3E coJet https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHs 2310 bubmuorexa [JOK
3HaHUI ' https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «PemieHue d>KcriepuMeHTaJIbLHBIX 25.10 bubmaorexa [JOK
p ' https://m.edsoo.ru/00addbfa
3a/1a9»
KourponsHas padora Ne2 o teme
17 <<3J‘ICII()T OJ'II/ITI/Ip‘IeCKaH HCCOAAINA 06.11 bubmorexa [IOK
p a HHATHL ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO6m1ast XapaKTeprUCTHUKA TaJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE 08.11 Brbmuotexa IOK
pumep ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. ComsiHast KHCIIOTA, 13.11 bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKHUE CBOMCTBA, MOJIyYCHHE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «lTonydueHne CONIHOM KUCIOTHI, 15.11
i HH HfIH 1 IHCIOTR https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKUX PEAKIIUA, €CIIH OIUH U3 20.11 Bubmaorexa ITOK
P ’ ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB 2911 bubnuorexa [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I 2711 bubnuorexa [JOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoopo/1, CTpOeHHUE, 2911 bubnnoreka [JOK
(bu3MYecKre U XUMUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 04.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalire B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. 06.12 bubnuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cephl
97 Brruucnenue MaccoBoil 0JIM BBIXO/1a 11.12 bu6mmorexa [IOK
MPOAYKTa pPEeaKkuu ' https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepuCcTHKA YJICMCHTOB 13.12 bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynisl. A30T, paclipoCTpaHEeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U 18.12 bubmorexa OK
> HOMYH ' https://m.eds00.ru/00adf004
MIPUMCHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «[lonydyeHrne aMMuaka, U3y4eHUe ero 20.12 bubmorexa HOK
. v » 15X ' https://m.edso00.ru/00adf180
CBOMCTB»
A3OTHAas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
31 . 25.12
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MUHEPATbHBIX Eub 10K
nOJIMOTEeKA
32 0 . X 27.12
YAODPCEHIUH. AHMITICCKOT . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (poc:li))o pHaH Knélﬂ((l))m (b(blfm(qe)cxne " 15.01 bubmorexa HOK
P . ' https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYEeHHE
Hcnonbs3oBanue ¢pocdaTos B
34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. 1701 bubnuotexa [JOK
3arpsi3HEHHE IPUPOIHOM CpeIbl ' https://m.edso0.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B
35 npu I(: : E)I/ISI/II:IGCTKI:/IC Y XUMHYECKUE 22.01 bubmorexa HOK
PUPOE, ' https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxcunsl yriaepona, ux (pusnveckue u 24,01 bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

bubmuoreka [JOK

37 YronpHas KUCIIOTA U €€ COH 29.01 htts://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
"IlosryueHne yrieKuciioro rasa. bubmumoreka [IOK

38 31.01
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 05.02 bubmaorexa IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
. bubmuorexa [JOK

40 Kpemnunii u ero coenqunenus 07.02 httos://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 12.02 bubnnoreka [JOK
«BaxkHeWIme HeMeTauTbl U UX https://m.edso0.ru/00ae0bf2
COCJIUHECHHU S
KonTtponbHast padota Ne3 o reme

42 «BaxkHeuIme HeMeTaJluTbl U UX 14.02 bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U 19.02 bu6mmoreka [JOK
METAJUINYECKas] KPUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHYECKUN Psit 21.02 bubmorexa HOK

HaIpsHKEHUH METaJUIOB

https://m.edso0.ru/00ae1156
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OO6u1re cnocoObl MOTyYSHHS
meTaiu1oB. CiuiaBel. Beruncienus mo

bubmuoreka [JOK
7| 26.02
45 YPABHCHHAM XHMHHCCKHX PEaKivi, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
bubmuoreka [JOK
46 I1 28.02
OFATHE O KOpPOSHH METAILIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 04.03
[enormsie MeTanet https://m.edsoo.ru/00ae14b2
Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
48 06.03
Kajust https://m.edsoo.ru/00ae14b2
[lerouHO3eMeNbHBIE METAILIIBI — bubnuorexa [JOK
49 . y 11.03
KaJIbLIMA U Maruui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
B 13.03
S0 DIHCHILHE COCAMHCHHA KalbLIA https://m.edsoo.ru/00ae15e8
O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
51 . 18.03
3HaHUH https://m.edso0.ru/00ae1750
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ 20.03 bu6mmoreka [JOK
yCTpaHeHuUs ' https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "JKECTKOCTh BOJBI U METOJHI &€ 01.04 bubmmorexa [TOK
. A A ' https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
. 03.04
>4 Ao https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U 08.04 bubnnoreka [JOK
TUAPOKCH]IA ' https://m.edsoo.ru/00aelc64
56 Keneso 10.04 bubmiorexa HOK

https://m.edsoo.ru/00ael1d86
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57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a 15.04 bubnmoreka [JOK
(I u xenesa (1) ' https://m.eds00.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3 AL 17.04 bubmuorexa [JOK
3HAHWH ' https://m.eds00.ru/00ae1750
[IpakTrueckas padota Ne 7. Permenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
59 . 22.04
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU 24.04 bubnnoreka [JOK
COZAEPKUT IpUMecH. Beruncnenus ' https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXO/IA MPOIYKTA
peaknuu
O06001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
61 5 29.04
3HAHUU https://m.edsoo.ru/00ae1750
KonTponbnas padora Ne4 o teme
62 «BaxHeinme MeTaIbl U X 06.05 bubmorexa [JOK
' https://m.edso0.ru/00ae1750
COETUHEHUS
BemectBa u Mmarepuasi B bu6mmoreka [JOK
63 . 08.05
MOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE 13.05 bubnuoreka [IOK
OKpYKaroIIel cpe/ibl ' https://m.eds00.ru/00ae4270
65 Ponp xumuu B pelieHun 15.05 bubnnoreka [JOK
IKOJIOTHYECKUX TPOOIEM ' https://m.edso0.ru/00ae4270
66 O06o0menne U cucTeMaTr3aIus 20.05 bubnmoreka [JOK
3HAHUU ' https://m.edso0o.ru/00ae0dOa
67 O000IIIeHNE U CUCTEMATU3ALIHS 22.05 bu6mmoreka [JOK
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB U.T'., CiagkoB C.A., AKITMOHEPHOE OOIIECTBO
«3marensctBO «lIpocBemenuey, 2022r.

2. Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKIMOHEpHOE 0OIIECTBO
«3narensctBO «lIpocBemenuey, 2023r.

3. Pabouas terpanp k yueOnuky O.C. ['abpuensna «Xumus.8 knacey» M.: [Ipocsemenue, 2022r.
4. Pabouas tetpanp k yueonuky O.C. 'abpuensna «Xumus.9 knace» M.: [Ipocsemenue, 2022r.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus.8 kiacc: KontponpHble u mpoBepouHble paboTel Kk yueOHuky O.C. T'abpuensna
«Xumust 8 xinace» O.C.I'abpuenss u np.- M.: JIpoda, 2018r.

2. Xumus. 9 x n1.: KontposnpHble U mpoBepounbie paboTel k yueOHuky O. C. I'abpuensna
«Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Yrakosa u ap. - M.: JIpoda, 2016r.

3. T'abpuensu O. C., SAmykoBa A. B. Pabouas terpanp 9 k. k yuebnuky O. C. I'abpuensna
«Xumust. 9. - M.: JIpoda, 2018r.

4. Tabpuensu O. C., BockoboitnukoBa H. II. Xumusa B Tectax, 3agaudax, ymnpaxkHeHusx. 8-9
K. - M.: [Ipoda, 2016r.

5. Xumus. CripaBounas Terpap B Tabmumax M. «AMPUC-npece» 2021r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. ITpeacraBneHbl pyOpHKH: COBETH a0UTYPUEHTY, YUUTEIIO XUMHH,

CIIPaBOYHUK (OYCHB OOJIbIIIAs TOJ00PKA TAOIHII M CIIPABOYHBIX MATEPUAIIOB), Beceasi XUMHS,
HOBOCTH, OJTUMITHAIBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKHX CBEICHUI).

2. http://www.hij.ru. Xypran «XuMus 1 KU3HbY»

3. http://chemistry-chemists.com/index.html. DnexTponHbIi xKypHAT «XUMHUKHA 1 XUMHUSI»

4. http://c-books.narod.ru. BceBo3morkHast auTeparypa mo XuMHUH.

5. http://www.drofa-ventana.ru. M3BectHoe u31aTeNbCTBO yIeOHOM nuTepaTypbl. HOBUHKH

HAYYHO-TIOMYJISIPHBIX U 3aHUMATENIbHBIX KHUT 1O XHMHH.
6. http://1september.ru. >Kypnan mis yuntenei u He TOJIbKO. bonbioe KoamyecTBO paboT
YYEHUKOB, B TOM YHCJIE M UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN TOPTAT CO
CCBUTKAMH Ha 00pa3oBaTebHbIC CANTHI 110 XUMUHU.

8. www.periodictable.ru. CO0pHUK cTaTell 0 XUMHUYECKHUX JIEMEHTaX, HILUTFOCTPHUPOBAHHBIH

JKCIIEPUMEHTOM
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IIpuaoxenne k padoyeit nporpamme OO0
y4eOHOro npeamera
«XuMUD

®opmbl yuéra padoyeii nporpaMMbl BOCIIUTAHUS B padoyeil mporpamMmme no XuMuu

Pabouas nporpamma Bocriutanus MBOY «'He3aunoBckast cpeanss oOnieoOpa3zoBarenbHast
IIKOJIa» PEANU3YETCs B TOM YMCIIE M 4E€pPEe3 UCIOIb30BaHUE BOCIUTATEIILHOIO IOTCHIMAJIA
YPOKOB XMMHUU. IDTa paboTa OCYIIECTBISIETCS B CIEAYIOMUX Gopmax:

e [loOyxxaeHne obOydarommxcsi coOII0AaTh Ha YpPOKE OOLIEHpPUHSATHIE HOPMBI TOBEACHUS,
mpaBwia OOIIEHUS €O CTapmuMH (TMelaroriuecKuMU pa0OTHUKAMHU) U CBEPCTHUKAMU
(oOyyaromuMucs ), TPUHIUIB Y4eOHOW AMCIMILIMHBI U caMoopranm3anuu. [IpuBieucHue
BHUMaHHUs OOydaloluXcsi K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypOKax IpeJIMETOB,
SBJICHHUI, COOBITHI depe3: JAEMOHCTPAlWI0 OOydYalomMMCS MPUMEPOB OTBETCTBEHHOTO,
IPaXJTaHCKOTO TIOBEJEHUS, TMPOSIBICHUS YEJIOBEKOMIOOMS U J00pOCepACYHOCTH —
oOpaleHue BHUMaHUS Ha HPABCTBEHHBIC aCIIEKThI HAYYHBIX OTKPBITHI, KOTOPBIC H3yIarOTCs
B JaHHBI MOMEHT Ha YPOKE; Ha SIPKUX JIeATeNeH KyIbTYpbl, yYEHBIX, TIOJUTHKOB, CBSI3AHHBIX
C M3y4aeMbIMU B JJAHHBII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIU B PA3BUTHE
HaIlel CTpaHbl U MHUpA, Ha JOCTOMHbBIC MOJPa)KaHUS MPUMEPHl WX >KU3HHU, HA MOTHUBBI HX
MOCTYNKOB; — HCIIOJB30BAaHME Ha YpOKax WH(POPMALMH, 3aTpardBarolleil BasKHBIC
colliajbHbIe, HPABCTBEHHBIE, STUYECKHE BOIIPOCHI

e lcnonp30BaHHWE BOCHUTATENBHBIX BO3MOXHOCTEH coOlep)kaHUs y4eOHOro mpeameTa Aiis
dbopMupOBaHHS y OOYYaAIONIMXCS POCCHUCKUX TPAAWIIMOHHBIX JTyXOBHO-HPABCTBCHHBIX U
COLIMOKYIIbTYPHBIX IIEHHOCTEH uepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB IJISl YTCHHUS,
MPOOJIEMHBIX CUTYaIMi JJIsl 00CYKICHHS B KJlacce

e UuunuupoBanue o0OCYXIECHUN, BBICKA3bIBAHUW CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K U3Yy4aeMbIM COOBITHSM, IBICHUSM, JTUIAM.

e BxiroueHrne B ypoK MIpPOBBIX HPOLEAYpP, KOTOPbIE IMOMOTAIOT IMOAJEPKaTh MOTHBALIUIO
oOydaromuxcsi K TMOJMYYSHHIO 3HaHWM, HATaKUBAHUIO TMO3UTHUBHBIX MEKIMUYHOCTHBIX
OTHOIIEHUH B KJIacce, MOMOTAl0T YCTAaHOBJIEHMIO J100pOXKeIaTebHOM atMochepsl BO BpeMs
ypOKa.

e [[puMeHeHHe Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOMINX MO3HABATEIHHYIO
MOTHBAIIHIO O0yYarOIINXCS.

e [IpumeHeHue rpynmnoBoi paboTh MK pabOTHI B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHUIO
HAaBbIKOB KOMaH/IHOM paOOThl U B3aUMOAEHCTBUIO C JPYTUMHU 00Y4aIOIIUMUCS.

e BriOop W HCMONB30BaHHE HA YPOKAaxX METOJOB, METOIUK, TEXHOJOTHM, OKa3bIBAIOIINUX
BOCIIUTATEJIbHOE BO3JIEHCTBHE HA JUYHOCTh B COOTBETCTBUU C BOCIHUTATENILHBIM MJICAJIOM,
LETBI0 U 33/1a4aMU BOCIIUTAHMUSL.

e VHummupoBanue M MOACpKKa UCCIETOBATENLCKON NEATEILHOCTH IIKOJIHLHUKOB B (popme
BKJIIOUEHHUSI B YPOK pa3IMYHBIX HCCIIEAOBATEIbCKUX 3aJaHUil, 4TO JaeT BO3MOXKHOCTb
oOyJaromuMcsi TPUOOPECTH  HABBIKM  CaMOCTOSITENBHOTO  PEIICHHS TEOPETUUYECKOU
npoOJieMbl, TEHEpUpPOBaHUSA U O(OPMIICHHS COOCTBEHHBIX THIIOTE3, YBAXKHUTEIHHOTO
OTHOIICHUS K 9YKUM HESIM, MyOTUYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUS M OTCTAUBAHUS
CBOEH TOYKH 3pPEHUSI.

e VYCTaHOBIIEHHE YBAaXHUTEIbHBIX, OBEPUTEIBHBIX, HEPOPMATHHBIX OTHOIICHUNA MEXKITY
YUUTEJIEM U YUEHUKAMHM, CO3JaHHE Ha YPOKaX AMOLIMOHAIBHO-KOM(GOPTHOM Cpeibl.



