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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO OOILIEr0 0Opa30OBaHUs COCTAaBJIEHA Ha OCHOBE TpEOOBAaHW K
pe3ynbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHOM MMPOrpaMMbI OCHOBHOT'O 00IIIero 00pa3oBaHus, IPEICTaBIEHHBIX
B ®I'OC OOO, a Taxke Ha OCHOBe (hernepanbHON padoueil MporpaMMbl BOCIIMTAHHUS M C y4ETOM KOHIIEHINH
TIpenoiaBaHusl yaeOHOro npeaMeTa « XuMus» B 00pa3oBaTeNbHBIX opraHu3anusix Poccuiickoit @eneparum.

[Iporpamma o xumumn Aa€T MpecTaBlIeHNE O LENsX, 00Iel cTpaTerun 00y4eHus., BOCIIMTaHHU U Pa3BUTHS
o0ydJaromuxcsi CpeNCcTBaMU y4eOHOro IIpeAMeTa, YyCTaHAaBJIMBAaeT o0s3aTelIbHOE MPEAMETHOE COJepiKaHue,
IIpeaycMaTpUBAaeT paclpelesieHde €ro Mo KjiaccaM M CTPYKTYpHpOBaHHE IO pasfeiaM M TeMaM IporpaMMbl IO
XUMMHY, ONpenenseT KOIMYECTBEHHBbIE M KAaueCTBEHHbBIE XapaKTEPUCTUKU COAEP)KaHMS, PEKOMEHIYEMYIO
TIOCJIE/IOBATENILHOCTh M3Y4YEHHSI XUMHUH C YYETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHA y4eOHOTO
mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0YYaloImIMXCs, ONpenessieT BO3MOXHOCTH IpeIMeTa Ui peau3anuu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUsI OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl, a TaKke TpeOOBaHMH K pe3yiabraTaM OOy4YeHWs] XUMHU Ha YPOBHE Iieled W3y4eHHs IpeaMeTa |
OCHOBHBIX BHJIOB Y4EOHO-IT03HABATEIBHON JEATEIHHOCTH 00YYaIOIIErocs M0 OCBOSHUIO Y4eOHOTO CONlepKaHUsL.

3HaHKe XUMHH CITY)KUT OCHOBOH /It (POPMHUPOBAHUSI MUPOBO33PEHUsI 00y4aromIerocs, ero npeacTaBlIeHui o
MaTepHalIbHOM  E€IMHCTBE MHUpa, BAXKHYIO pONb WrpaloT (QopMHupyeMble XUMHEH TIpeJCTaBlIEHHS O
B3aMMOIPEBPAILCHUSIX YHEPIHMU U 00 HBONIOLMM BEIIECTB B MPUPOJE, O MyTSX PEIIeHUs TI00aNbHBIX MpobiieM
YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, PHEPreTUUECKOM, MHIIEBOW M 3KOJOIMYECKOH 0e301macHOCTH,
po0sIeM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasiu3aliid BO3MOXKHOCTEH Uil CaMOpa3BUTHA U (OPMHUPOBAHUS KYJIbTYpPhI JIMYHOCTH, €€
o011ei 1 QyHKIIMOHABHOM IPaMOTHOCTH;

BHOCHUT BKJIaJi B (OPMHPOBAHHE MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEH OOy4YarolMXcs, HAaBBIKOB HX
CaMOCTOSITENILHOM yueOHOM esITeNbHOCTH, YKCIIEPUMEHTAIBHBIX M HCCIISOBATENbCKUX YMEHHH, HEOOX OJJUMBIX KaK
B TIOBCEIHEBHOM H3HH, TaK U B MPOPECCHOHANBHOMN JIeSITElIbHOCTH;

3HAaKOMUT CO CHCHH(bHKOﬁ HaYYHOI'O MBIIUICHUS, 3aKJIaAbIBA€T OCHOBBI LEJIOCTHOTO B3IUIsiJa Ha €AUHCTBO
NPUPOZBI U YeJOBeKa, SIBJISETCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHMH €CTECTBEHHO--HAYYHOW I'PaMOTHOCTH
0o0ydJaronumxcs;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOLICHHS K €CTECTBEHHO--HAYYHBIM 3HAHMAM, K NIPUPOIE, K
YeJI0BEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE 00pa3oBaHKUEe 00yJarolxcs.

JlanHbIe HanpaBJIeHUs B 00y4EHHH XMMHUH 00ECIICUMBAIOTCS CICHU(HUKON colepikaHusl yueOHOro peamMera,
KOTOpBIH SIBJIIETCS MEJarorudecky alaTHPOBAHHBIM OTPa)kKEHHEM 0a30BOI HayKH XUMHHU Ha OIPEJCIEHHOM 3Tare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOLIEro 0o0pa3oBaHKs OPHUEHTHPOBAH HAa OCBOCHHE OOYYarOUIMMUCS
CHCTEMBbI IIEPBOHAYAIBHBIX MOHSITHH XUMHHU, OCHOB HEOPTaHWYECKONW XMMHU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX
MIOHSTUNA OpPraHUYECKON XMUMUH.

CTpyKTypa comepskaHusl NPOrpaMMBl 10 XUMHUH C(OPMHpOBaHA Ha OCHOBE CHUCTEMHOr0 IOIXoga K eé
n3ydenuto. ConepikaHue CKIaJbIBAETCS U3 CHUCTEMbI NMOHATHH O XMMHUYECKOM 3JIEMEHTE M BEILECTBE U CHCTEMBI
MOHATHH 0 XUMHYECKOW peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 10 IPHHIMUILY [TOCIEI0BATEIHEHOTO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKY/ISIPHOTO YUCHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MeHneneeBa kKak OCHOBHOI'O 3aKOHA XUMUM;

— Y4EHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TIPEACTaBIICHNI 00 AJIEKTPOIUTHIECKON IMCCONMANNY BEIIECTB B PACTBOpAX.

Teoperndeckue 3HaHMSA PaCCMAaTPUBAIOTCSI HA OCHOBE 3MITMPHUYECKU TOTYYEHHBIX U OCMBICIICHHBIX (DAaKTOB,
Pa3BUBAIOTCS ITOCIIEOBATENHHO OT OAHOT'O YPOBHSI K JIPYroMY, BBIITOTHSAS (YHKIMH OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOECHUSI U BO3MOXXHOCTEH NPAKTHIECKOTO MPUMEHEHHS 1 TIOyIEHHS N3Y4aeMbIX BEIIECTB.

OcBoeHHE TIpOrpaMMBI [0 XHMHH CIIOCOOCTBYET (OPMHPOBAHHIO NPEACTABICHHA O XHMHYECKON
COCTaBIIAIOILIEH HAYYHON KapTHHBI MHUpa B JIOTHUKE €€ CUCTEMHOM NPUPOAbI, IIEHHOCTHOI'O OTHOIIECHUSI K HAYYHOMY
3HAHMIO ¥ METO/IaM TTO3HAHMS B HayKe. V3ydeHne XMMUHI NPOHUCXOUT C IPUBJICICHNUEM 3HAHUI U3 paHee M3ydeHHBIX
yaeOHBIX peaMeToB: «OKpyxkatormii Mup, «buomorus. 5—7 xraccey u «DPusnka. 7 KIraccy.

[Ipn m3ydeHMM XUMHH TIPOMCXOIUT (POPMUPOBAHHE 3HAHMH OCHOB XMMHUYECKOM HAayKH Kak 00IacTé
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHIECKONH AEATEIHHOCTH UENIOBEKa M KaK OIHOTO M3 KOMIIOHEHTOB MHPOBOH
KyJIbTYpHL. 3a7ada y4eOHOro MpeaAMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBl XUMHUYECKUX 3HAHWH — Ba)KHEHIINX
(akTOB, HOHATH, 3aKOHOB 1 TEOPETHIECKUX ITOJIOKEHHUMH, TOCTYITHBIX 0000IIEHNI MHPOBO33PEHYECKOT0 XapaKTepa,
SI3bIKA HAYKH, B MPUOOIICHNH K HAYYHBIM METOAaM IO3HAHUS IIPU M3YYE€HWH BEUIECTB M XMMHUYECKUX PEAKINH, B
(OpMHPOBAHNH M Pa3BUTHH MO3HABATENBHBIX YMEHHUH M WX NPUMEHEHHH B y4eOHO-TIO3HABAaTEIbHOW M ydeOHO-
HCCIIEIOBATEIbCKON /EATEIbHOCTH, OCBOSHHHU TPaBHJ 0OE30MacHOr0 OOpallleHHs! C BEIIECTBAMH B IOBCEIHEBHOM
KHU3HU.



[pu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs BAXKHOE 3HAUCHHUE IPHOOPEITH TaKUe TEITH,
Kak:

— (hopMuUpOBaHUE WHTEIUIEKTYAThHO PAa3BUTOW JUYHOCTH, TOTOBOH K caMO0OOPa30BaHHUIO, COTPYIHHUUYCCTRY,
CaMOCTOSATEIIEHOMY MIPHHATHIO PEIICHHUH, CIOCOOHOH aTanTHPOBAThCS K OBICTPO MEHSFOIIUMCS YCIIOBUSM JKHU3HU;

— HaNpaBJICHHOCTh OOy4YeHHS Ha CHCTEMAaTHYEeCKOe MPUOOIICHUE OOYUYAIOMIMXCS K CaMOCTOSTEIIbHOU
MTO3HABATENEHON IEATCITFHOCTH, HAYYHBIM METOJaM TO3HAHUS, (POPMHUPYIOIIUM MOTHBAIMI0 U Pa3BUTHE
CITOCOOHOCTEH K XMMMH;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYArOIIMMUCS OIbITa Pa3HOOOpa3HON
JESITEIBHOCTH, TIO3HAHWS W CAaMOIO3HAHWS, KIIOYEBBIX HABBIKOB (KIIFOYCBBIX KOMIICTCHIIMMH), WMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JIJIS PA3JIUYHBIX BHJIOB JCATCILHOCTH,

— ¢opmupoBaHue 00IIeH (QYHKIMOHATHLHON M €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC YMCHUU
OOBSICHATh W OLICHUBATH SBJICHUS OKPYXKAIOIIECTO MHPA, UCIIONB3YS 3HAHUA W OIBIT, IMOJYYCHHBIC TIPU H3YUCHUH
XUMHWH, TIPUMCHATH UX TPU PEIICHUHU MPOOJIEM B TIOBCETHEBHOMN JKA3HU M TPYAOBOH JCATEIBHOCTH;

— (opmupoBaHre y OOYYarOIIUXCS T'YMAHHCTHUECKUX OTHOIICHHM, MOHUMAaHHS IECHHOCTH XHMHUYECKUX
3HAHUH I BBIPAOOTKHM 3KOJOIMYECKH IIETICCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOW NESITEIBHOCTH B IENAX
COXPaHCHHS CBOETO 3JI0OPOBBS M OKPYKAIOIICH PUPOTHOM CPEIbl;

— pa3BHTHE MOTHBAIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHS OOIIEYCTOBEUYCCKAX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoQWIs U HApaBICHHOCTH
JanbHEHIIero ooy4JeHusl.

OO1miee YMCIIO YacoB, OTBEAEHHBIX JJIS M3YUCHHMsS XMMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS,
cocraBisier 136 yacos: B 8 kiacce — 68 yacos (2 yaca B Hezlelnio), B 9 kiacce — 68 yacos (2 yaca B HEZIEIIO).



COJAEPXAHUE OBYYEHUA

8 KJIACC

IlepBonayagbHbIe XUMHUYECKHE TIOHATHS

[Mpenmer xumun. Ponb XUMHM B )KM3HH YeJlOBeKa. XUMHUS B cucTeMe HayK. Tena u BemectBa. Pu3nyeckue CBOWCTBA
BEIIIECTB. ATperaTHoe COCTOSIHHE BemecTB. [IoHsATHE 0 MeToax Mo3HaHMs B XUMHU. YucTele BemecTBa U cMecH. CrocoOb!
paszeneHus cMecei.

ATOMBI U MOJEKYNbl. XUMUUYECKHE 1eMeHTbl. CUMBOJIBI XMMHYECKUX 3J1€MEHTOB. IIpocThie U CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYNISIPHOE yYUEHUE.

Xumndeckast (opMmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocurenbHas atoMHas Macca. OTHocUTenbHAas MOJEKYNIspHass Macca. MaccoBas [0S XMMHUYECKOrO 3JIEMEHTa B
COETHEHUU.

KonngectBo Bemectsa. Monb. MonsipHast Macca. B3auMOCBsI3b KOJTHMUYECTBA, MAacChl M YUCIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacuérel mo opMysnaM XUMHUUECKUX COSTMHEHHH.

dusnueckre U XUMHUYECKHE SBJICHUS. XUMHUECKas peakinus M e€ MpHU3HAKU. 3aKOH COXPaHEHHUS MAacChl BEILECTB.
Xumudeckue ypaBHeHHs. Kitaccudukanus XuMHYecKnX peakiyil (CoOeMHEeHNs, pa3ioKeH s, 3aMelIeHNs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCYJOH, MpaBuiaMu paboThl B 1a00OpaTOpUH M MPpUEMaMHU 00palleHus C JJabopaTOpHBIM
000py/IOBaHUEM, N3yUYEHHE H ONMCaHNe (PH3MUYECKUX CBOMCTB 00pa3lioB HEOPTraHNUECKHUX BEIECTB, HaOM0AeHHEe (PrU3nIecKrx
(m1aBNIeHUE BOCKA, TastHUE JIbJIa, pACTHPAaHUE caXxapa B CTYIKE, KUTIEHUE U KOHJIEHCAIUs BOJIbI) U XUMUUYECKHX (TOpPEHHE CBEYH,
NPOKaJIMBaHUE METHOM IMPOBOJIOKH, B3aWMOJCHCTBHE Mela C KHCIOTOW) SIBJICHWH, HAONIOJIEHUEe U ONMUCAaHHE MPU3HAKOB
NPOTEKAaHUsI XUMUYECKHX peakiuii (pa3nokeHne caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI € XJIOPHIOM Oapusi, pasiioxKeHHe
ruapokcuna meau (1) mpu HarpeBaHum, B3ammopeiicTBue xene3a ¢ pactBopoM comu Mmenu (1), m3yuenme crmoco6oB
paszeneHusi cMeceil: ¢ MOMOUIBI0 MarHuTa, (UILTPOBAHWE, BBINAPUBAHME, NUCTWLIALMS, XpoMmarorpadus, MpoBeIeHUE
OYKMCTKH IIOBAPEHHOW COJNM, HaONIOJeHHEe W OINUCAaHHE PE3YNIbTATOB IPOBEICHUS OIbITA, WILIFOCTPUPYIOLIErO 3aKOH
COXpaHEHMs MacCChl, CO3/IaHUe MoJIeNieil MoNeKy (1IapoCTep >KHEBBIX ).

BaxkHelinue npeacTaBuTe I HEOPraHNYeCKUX BellleCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — anemeHT U mpoctoe BemiecTBo. HaxoxaeHue kucioponaa B
npupoje, GprU3nYecKue U XuMUuecKkre cBoicTBa (peakipu ropenus). Oxcunpl. [Ipumenenune kucnopopa. CriocoObl nonydeHus
KUCJIOpOoJa B J1aOOpaTOpHUH U MPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B mpupoae. O30H — ayuioTponHas Moxudukanus
KHCIIOpOJa.

TernoBoit 3p¢hekT XUMHUECKOH peakluy, TePMOXMMHYECKHE YPABHEHUs, JK30- M JHAOTEPMHUYECKHE PEaKIUH.
TomuBo: yroib 1 MeTaH. 3arpsi3HEHUE BO3AyXa, yCWICHHE TAPHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOI'O CIIOS.

Bonopox — anement u npocroe BeniecTBo. Haxoxaenue Bonopoaa B npupoze, Gpu3nieckue 1 XMMHYECKUe CBOICTBA,
IpUMEHEHHE, CIIoco0b! TomydeHns. Kuciors! u conm.

MornsipHblii 00BEM ra30B. Pacu€rbl M0 XUMHYECKHM YPaBHEHHSIM.

®uznyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HachblllleHHblIE M HEHACBHILIEHHBIE PACTBOPBL.
PactBOpuMOCTE BemecTB B Bozme. MaccoBasi [1ojs BEIIeCTBa B pacTBope. XUMHUYeckue cBoiicTBa Boabl. OcHoBanus. Poin
pacTBOPOB B IIPUPOJIE U B )KU3HU UenoBeka. KpyroBopoT Boabl B Iipupoje. 3arpsisHeHHe NIpUpoaHbIX BoA. OXpaHa U O4YHCTKa
MIPUPOJHBIX BOJ.

Knaccudukarms Heopranmueckux coequneHuid. Oxcuapl. Kiaccudukaims okCHIOB: colleoOpa3yromine (OCHOBHBIE,
KUCJIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. HomeHknaTypa okcunoB. dusnyeckre 1 XUMHUYECKUE CBOMCTBA OKCHIOB.
ITonyuenue okcuaOB.

OcunoBanus. Knaccudukaiuss OcHOBaHHMA: INENOYM W HEPACTBOPHUMBIC OCHOBaHMs. HoMEHKIIaTypa OCHOBaHHIA.
®u3nyecKkre 1 XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lomydyeHrne ocHOBaHUI.

Kucnorsl. Knaccudukarms kucnor. Homenknatypa kucinor. Ou3nveckre ¥ XUMHUYECKHUE CBOMCTBA KHUCIOT. Psin
aktuBHOocTH MetauioB H. H. bekeroBa. Ilony4yenue kucnor.

Comu. Homenkmnarypa coneit. ®uzndeckre n Xumrdeckne cBoricTa coneil. [lomydenne comeit.

I'eHeTnueckas CBsI3b MEXIy KJIacCaMH HEOPTAaHUIECKUX COSANHEHHUM.

Xumuueckuil Ikcnepumenm:

KadeCTBEHHOE OINPE/IETICHNE COJEP)KAaHMs KUCIOPOAa B BO3IyX€E, MOIydIeHNEe, COOMpaHNe, paclio3HaBaHWE U H3YUCHUE
CBOMCTB KHCIIOpOJia, HAOIIOJICHHE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOIOM M YCIOBHS BO3HMKHOBCHHUS M IPEKpAIICHHS
ropeHus (Ioxapa), 03HAKOMJIICHHE ¢ 00pa3IlaMi OKCHIOB M OTIFICAHNE WX CBOWCTB, IONyUeHHE, COONpaHne, paclio3HaBaHUE U
W3ydeHHe CBOWCTB Bomopoda (TopeHue), B3amMmopeicTBhe Bomopoma ¢ okcumoM meau (1) (BO3MOXKHO HCIIONB30BaHHE
BHJCOMATEPHAJIOB), HAOMIOAEHHE OOpa3IOB BEIISCTB KOJNMYECTBOM | MOJb, WCCIENOBaHWE OCOOCHHOCTEH pacTBOpEHUS
BEILLECTB C Pa3IMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPENECIEHHON MaccoBOM JOn€il pacTBOPEHHOIO
BEINECTBA, B3aMMOJCHCTBUE BOABI ¢ METAIaMU (HATPHEM M KajblueM) (BO3MOXKHO HCIIOIb30BAaHME BHICOMATEpHAJIOB),
Hccie0BaHue 00pa3loB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB, HAOIIOJICHHE M3MEHEHHUS] OKPAaCKH MHAWKATOPOB B
pacTBOpax KHCJIOT W IIeNodYel, n3ydeHue B3amMonelcTBus okcupa menu (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
MeTaJUlaMH, peakiuii HEeHTpalIu3aliy, MOTydeHHe HEepacTBOPHMBIX OCHOBAHMH, BBITECHEHHWE OJHOTO MeTaia APYTUM W3
pacTBopa CoJu, pelieHre 3KCIIepUMEHTAIBHBIX 3a/1ad 110 TeMe «BaskHelme Ki1acchl HEOPraHMYECKUX COSTMHEHHID).



Ilepnonnueckuii 3akon u Ilepuonmyeckasi cucreMa xumudeckux diemeHnToB JI. . Mengeneesa. Ctpoenue
aToMOB. XMMHUYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIC PeaKINU

[epBBIe NOMBITKA KJIACCU(PHUKAIIMA XUMUYECKHX 3JIeMEHTOB. [IoHATHE O rpynmax CXOJHBIX AJIEMEHTOB (IIETIOYHBIE U
IIETOYHO3EMEIbHBIE METAJLIBL, TaJOTreHbl, MHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHble OKCHIBI H
THIIPOKCHUIBL.

Ilepromuueckuii 3axkoH. [lepuoauueckas cucrema xumudeckux aneMeHToB Jl. Y. Menzaeneesa. Koporkonepuonnas u
JutnHHONIepuoaHas Qopmbl [leproguyeckoid cucteMbl XxuMudeckux anemeHToB Jl. M. MenneneeBa. Ilepruoabl u TpynisL
DU3HUECKUI CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUO/A U TPYIIIBI SJIEMEHTA.

Crpoenue atromoB. CoctaB aToMHBIX siziep. V3oTonbl. DmnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000I0UEK aTOMOB MEPBBIX
20 xumuueckux sneMeHToB [lepuoanueckoit cucremsl 1. Y. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO dJIEMEHTA IO €ro
nonoxenuto B Ilepuoguueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHH palnyca aTOMOB XMMHUYECKHUX 3IEMEHTOB, METAIUTMYECKUX U HEM eTAJIIIMUECKHX CBOICTB
II0 TpyTIIaM U NEepHOaM.

3nauenue Ilepuoguueckoro 3akoHa U Ilepuoguueckoil cUCTeMBl XMMHMYECKHX 3JIEMEHTOB JUI Pa3BUTHA HayKd U
npaktuku. J{. 1. MenaeneeB — yu€HbIN U rpaXJIaHUH.

Xumnueckast cBsizb. KoBaneHTHast (HonsipHass W HEMONSAPHAs) CBsA3b. OIEKTPOOTPUIATENFHOCTh XUMHUYECKHUX
3neMeHTOB. loHHas CBSI3b.

Crenenp okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpolecchl OKHCIEHHs U BOCCTAHOBJICHHS.
OKuCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumennt.

u3y4deHue o0pasloB BEUIECTB METAJUIOB M HEMETAILIOB, B3aMMOCHCTBUE TUAPOKCH/A IIMHKA C PACTBOPAMHU KUCIIOT U
mienoued, MpOBEICHHE OMNBITOB, WIUTIOCTPUPYIOUINX IMPUMEPHl OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX pEakIuil (ropeHue,
peaKuuy pa3ioKeHus, COSTUHEHMS ).

Mesicnpeomemmuuie ceéasu

Peanmu3ariust MeXIpeIMETHBIX CBA3eH MPU M3YUYEHUU XMMHMH B 8 Kilacce OCYILECTBISETCA Yepe3 MCIOIb30BAHUE KAK
O6U_II/IX €CTCCTBCHHO--HAaYYHbIX HOHHTHﬁ, TaK H HOHSITI/Iﬁ, SABJIAIOMINXCA CUCTEMHBIMU JJIA  OTACJIBHBIX TIPEIAMETOB
€CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OO1me ecTecTBEeHHO--HAYUHBIE TOHATHSA: HAYYHBIN (pakT, rHIoTe3a, TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, Kilaccu(uKanus,
NEPUOUYHOCTD, HAaOMIOACHUE, SKCIIEPUMEHT, MOJCIUPOBAHNE, I3MEPEHUE, MOJIENb, SIBJICHHE.

@dusnka: MaTepus, aToM, 3JIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIUJ, HU30TOMNBl, PaJANOaKTHBHOCTb, MOJEKYIa,
JNIEKTPUYECKUH 3apsi, BELIECTBO, TEJ0, 00BbEM, arperaTHOe COCTOSHUE BELIEeCTBA, Ia3, (M3MYECKUE BEIUYHHBI, CAUHMUIII
H3MEpeHusi, KOCMOC, IJIaHeThl, 3BE31b1, ConHIle.

Buonorus: ¢orocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruppocdepa, MHHEpanbl, TOPHBIC IOPOABI, MOJE3HBIC MCKONAeMble, TOIUIMBO, BOIHBIE
pecypesl.

9 KJIACC

BemmecTBo 1 xXuMu4ecKas peakius

[epuomuueckuit 3axoH. [lepuonmueckas cucrema xummdeckux snemeHtoB /. M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB XMMHUUYECKUX IEMEHTOB IEPBBIX TPEX MEPHOIOB, KaIKs, KAJIbIUA U UX COCTUHEHUN
B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [lepnoandeckoil cucTeMe 1 CTPOSHHEM UX aTOMOB.

CrtpoeHue BemecTBa: BUABI XUMUYECKON CBSI3U. THIIBI KPUCTAJUIMIECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA
OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKOH CBS3U.

Kiaccudukanuss 1 HOMEHKIIaTypa HEOpPraHHYECKUX BEIISCTB. XMMHYECKHE CBOIMCTBA BEILECTB, OTHOCSIIUXCS K
Pa3IUYHBIM KJIacCaM HEOPTaHMUYECKHUX COEIMHEHHUM, TeHETHUECKas CBSI3b HEOPraHMUECKHUX BEIIIECTB.

Kiaccudukanuss XUMHYECKUX PeaKIHi 110 Pa3IMYHBIM MpPH3HAKAM (10 YMCIY U COCTaBY YYAaCTBYIOIIMX B PEaKIHU
BEILECTB, 0 TEIUIOBOMY 3(P(deKTy, M0 M3MEHEHUIO CTEICHeH OKHUCICHHS XMMHYECKHX JJIEMEHTOB, 10 OOpPaTHMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- ¥ SHAOTEPMUYECKHE PEAKINH, TEPMOXUMHUUECKIE YPAaBHEHHS.

IlonsiTne o ckopoctn xmMmdeckoil peakiuu. [loHsTHE 00 OOpPaTUMBIX M HEOOPATHMBIX XMMHUYECKUX DPEAKIHAX.
IToHsiTHE O TOMOTEHHBIX U TeTeporeHHbIX peakuwmsx. [lonsarue o katamuse. [lonsTHe 0 XMMHUYeCcKOM paBHOBecHH. DaKTOPEI,
BIIHMAIOIINE HA CKOPOCTh XUMHYECKOH PEAKIMN M TIOIOKEHNE XUMHIECKOTO PAaBHOBECHSL.

OKHCINTETPHO-BOCCTAHOBUTEIBHBIE PEAKIMH, HJICKTPOHHBIA OaaHC OKHCIMTEbHO-BOCCTAHOBUTEIBHON PEAKIHH.
CocraBnenue ypaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMI € MCHOIB30BAHNEM METO/A IEKTPOHHOTO OaIaHca.

Teopust STMEKTPOMUTHUESCKON TUCCOIMAIMHN. OJEKTPOIUTHI W HEIEKTPONUTHL. KaTHOHBI, aHWOHBL MeXaHW3M
JIMICCOIMAINH BEIIECTB C Pa3INIHBIMHU BHIAMU XUMHUECKOH cBs3H. CreneHb nqucconuaniy. CHIbHBIE U ClTaObIe SIIEKTPOIHTHI.

Peakiun moHHOrO OOMEHa. YCIIOBHS MPOTEKaHWS pPEaKIiii MOHHOTO OOMEHa, TONHBIE W COKPAIIEHHBIE MOHHBIC
ypaBHeHHA peakiwii. CBOWCTBa KHCIIOT, OCHOBAHHH W COJICH B CBETE MPEACTABICHIHA 00 3IEKTPOTUTHICCKON IHCCOMUAIIT.
KauecTBenHbie peakuuu Ha HOHBI. [IoHsATHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumennt.

O3HAKOMJIEHHE C MOJEISAMHU KPHCTAIIMUYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METANIOB M HEMETAIUIOB
(rpadurta m anmmasa), CIOKHBIX BEIIECTB (XJIOpH/Ia HATPHs), HCCIET0BAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakiyu oT
BO3/ICHCTBUS PA3JINYHBIX (DAKTOPOB, HCCIIEIOBAHHME 3JIEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB, IPOIECCA AWCCOLMAINN



KHCIIOT, Ienodeld M coieil (BOSMOXKHO HCIIONb30BAaHME BHUJIEO MAaTEPUANIOB), MPOBEACHHE OIBITOB, WIITIOCTPUPYIOLIUX
MIPU3HAKK MPOTEKAaHUs! peaKknuii HOHHOro oOMeHa (0Opa3oBaHME OCasKa, BBIICIEHHE ra3a, 0Opa3oBaHHME BOJABI), ONBITOB,
WITIOCTPUPYIOUIUX TIPUMEPBI OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peaknuii (TOpeHue, peakiuy pa3ioKeHHs, COeIUHEHMNs),
pacIio3HaBaHWE HEOPraHMYECKHX BEIIECTB C ITOMOLIBIO KaUeCTBEHHBIX PEAKIMH Ha HOHBI, PEIICHHE AKCIIEPUMEHTAIbHBIX
3a1au.

HemeTtanasl 1 nx coequHeHUsT

OOmas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHSI AaTOMOB, XapaKTepHbIe CTeneHn okucienus. CTpoeHue u
(u3MyecKkre CBOMCTBA IPOCTHIX BELIECTB — TaJIOTCHOB. XMMHYECKHE CBOMCTBA Ha IpUMEpe XJiopa (B3aUMOJIEHCTBHE C
MeTaJlaM1, HeMeTaJlaMH, 11enoyamH). XiaopoBogopos. CosiHas KUCI0Ta, XMMUYECKHEe CBOMCTBA, MOJTydYeHHe, IPUMEHEHHE.
JetlicTBue XJy10pa U XJIOPOBOAOPO/Ia HA OpraHU3M YeoBeKa. BaykHelue XJIopuapl 1 X HaXOXKACHHE B TIPHPOJIE.

OOmas xapakrepuctrka 31eMeHToB VIA-rpymmsl. OCOO€HHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHH OKHCIICHHSL.
CrpoeHue 1 pU3NIECKUE CBOMCTBA MMPOCTHIX BEMIECTB — KHCIIOPO/A U CEPhI. AJUIOTPOITHbIE MOAU(UKAIIN KUCIIOPO/A U CEPHI.
XuMmudeckue cBoicTtBa cepbl. CepoBONOpOA, CTpOEHHE, (HU3MYECKHe M XHMHYeckue cBoiicTBa. OKCHABI Cepbl Kak
TIPE/ICTABUTENN KHCIOTHBIX OKcHIOB. CepHas KuCloTa, U3MYECKHEe U XHUMHUYECKHe CBOMcTBa (00IIME Kak IpeaCcTaBUTEINs
KJlacca KHCIIOT M crieripuieckre). XUMHIECKHe PeaKiyy, JeXalue B OCHOBE MPOMBIIIIIEHHOTO CIIoco0a Moy4eH s CEpHOi
kucnotsl. [Ipumenenue cepHoii kucnotsl. Coli CepHON KUCIIOThI, KAYeCTBEHHAs peakiys Ha cynbdaT-noH. Haxoxnenue cepbl
n e€ coeMHEHWH B mpupojae. XUMHYECKOe 3arps3HEHUE OKPYXKAIoUIeH Cpeibl COSIMHEHUSIMU cepbl (KHCIOTHBIE JOXK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPe0TBPALICHHSI.

OOmmas xapakrepucTuka 35eMeHToB V A-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIICHUSL.
A3ort, pacnpocTpaHeHHe B Npupoje, (U3MYecKue W XMMHUYECKHe cBoicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro
(bI/IBI/I‘-ICCKI/IC U XUMHYCCKHEC CBOﬁCTBa, NOTY4YC€HUE U IPUMEHECHUEC. Conu aMMOHUA, UX (1)1/131/1‘1601(1/16 U XUMHWYCCKHEC CBOﬁCTBa,
MPpUMEHECHUE. KauectBennas pCaKkusaA Ha MOHbI aMMOHMUA. A3oTHas Kucjiora, et IMOJIy4€HUE, (bI/IBI/I‘-IeCKI/IC U XUMHWYCCKHUEC
cBoMcTBa (00ILIME Kak MpeACTaBHUTENs Kiacca KHCIOT U crenuduyeckue). Vcrnonb3oBaHne HUTPATOB U COJNEH aMMOHUS B
Ka4eCTBE MUHEPAIBHBIX YIO0OpeHHH. XHMHUUECKOe 3arps3HEHHE OKPYKAIOIei cpenbl COeAMHEHUSIMH a30Ta (KUCIOTHBIC
JOXIH, 3arpsi3HEHUE BO3/yxa, Mo4YBbl U BopoéMoB). doctop, ammorponHble Moaudukanuu ¢ocdopa, ¢uuueckue u
xuMuueckue cpoiictBa. Okcup dochopa (V) u dpochopHas kucnora, pusnuueckue U XUMHYECKHE CBOMCTBA, MONYYEHHE.
Hcnonb3oBanue pochaToB B kKauecTBE MUHEPAIBHBIX yA0OPESHUIA.

OOmas xapakrepuctrka 3aeMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIE CTEIIEHH OKHCIICHHSL.
VYrnepoa, alutoTponHble MOAU(GHUKALMK, pacCOIPOCTpaHEHHE B NpHpole, GU3MYECKHe U XUMHUYECKHEe CBOWCTBA. ANCOpOLUSL.
KpyroBopor yrnepoma B npupone. OKcuabl yriepona, MX (puU3MyYecKHe W XMMHYECKHE CBOICTBA, NEHCTBHE Ha >KUBBHIC
OpraHU3MBbI, MOJYYEHHE W IPUMEHEHHEe. DKOJOTHYeCKHe MpOOJeMbl, CBsi3aHHbIe ¢ okcuiom yriepoxaa (1V), rumoresa
rJ100aJIbHOTO MOTEIUICHUsI KUMarta, NapHUKOBbIH 3(dexT. YronpHas kuciiora U e€ conu, ux (QU3NUECKUe U XMUMHUUYECKHE
CBOMCTBa, MONTydeHHe W NpuMeHeHue. KauecTBeHHast peakuuss Ha KapOOHAT-MOHBI. Vcrionb3oBaHHE KapOOHATOB B OBITY,
MeIULMHE, TPOMBIIIIEHHOCTH 1 CEIbCKOM XO03SIHCTBE.

IlepBoHauanbHBle MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHMAX yriepona (MeTaH, TaH, JTWIIEH,
alleTUJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHast KucaoTa). [IpupoaHble HCTOYHUKH YrieBogOpOIOB (yroib, IPUPOAHBIHA ra3, HeTh),
NPOAYKTHI UX HepepadoTku (O€H3MH), UX POSIb B OBITY M NPOMBILUICHHOCTH. [I0OHSATHE 0 OMONTOrMYeCKH BaXKHBIX BEIIECTBAX:
KHpax, OeNkax, yrieBoJax — M WX POJM B JKM3HH 4eJoBeKa. MaTepHanibHOe €IMHCTBO OPTaHWYECKHX M HEOPTaHWYECKHX
COEMHEHUN.

KpemHui, ero ¢usznueckne 1 XUMHUUECKUE CBOWCTBA, MONydeHNE U NpuMeHeHne. CoelMHEeHHs] KPEMHHUS B TIPUPOE.
Oo6mme mpexacraBinenus: o0 okcujae kpemuust (IV) m kpemuueBoi kucinore. CUIUKAThI, X HCIOJIb30BaHHE B OBITY, B
NPOMBIIUICHHOCTH. BakHeliye cTpouTensHble MaTepHaibl: KepaMuKa, CTEKIO, [IEMeHT, 0eToH, jkene300eToH. [IpobneMsr
0€30I1aCHOr0 MCIOB30BAHMUSI CTPOUTEIBEHBIX MAaTepPUaOB B IOBCEIHEBHOM KU3HH.

Xumuueckuil Ikcnepumenm:

n3y4yeHre 0O0pa3loB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHil Ha
XJIOpPUI-UOHBI M HaONIOAEeHHE NPH3HAKOB MX IPOTEKAHHUS, OMBITHI, OTpakaromue (QU3NYecKHe W XUMHUYECKHEe CBOMCTBA
rajJoreHOB W WX COCAMHEHHH (BOSMOXKHO HCIIONB30BaHHME BHIIEOMATEPHAJIOB), O3HAKOMIJIEHHE C OOpaslaMH XJIOPHIOB
(TamoreHnI0B), O3HAKOMJICHHE C OOpa3maMu Cephl M €€ COCOUHEHUSMH (BO3MOXKHO HCIIOIh30BAHHE BHIEOMATEPHAJIOB),
HaOJIroIeHre npoliecca O0YTIIMBAaHUA caxapa Moj AeiCTBHEM KOHIICHTPHPOBAHHOW CEpPHOM KHCIIOTHI, H3y4eHHE XUMUYECKUX
CBOWCTB pa30aBIICHHONW CEPHOM KUCIIOTHI, IPOBEJCHNE KaUeCTBEHHON peaKnyu Ha Cynb(aT-moH U HaOIro/IeHIe IpI3HaKa e
MIPOTEKAHUS, O3HAKOMJICHHE ¢ (PM3NIECKUMHU CBOMCTBAMHU a30Ta, ¢ochopa W MX COCOUHEHUH (BO3SMOKHO HCIOITH30BAHUE
BHJCOMATEPHAJIOB), 00pa3liaMu a30THEIX W (POCPOPHBIX ymOOpeHHWi, MONTydeHHe, COOUpaHre, Paclio3HABAHUE U M3YICHUE
CBOMCTB aMMHMaKa, NMPOBEICHUE KaueCTBEHHBIX PEakluii Ha HOH aMMOHHMSA M (ocdaT-HOH W H3ydeHHE NPH3HAKOB HX
NPOTEKAHMs, B3aUMOJCHCTBHE KOHLCHTPHPOBAHHOW a30THOM KHUCIOTBI C MeOplo  (BOSMOKHO — HCIIOJIb30BAHHUE
BUJICOMATEPUAJIOB), M3YYeHHE MOJeNeHl KPHCTAUNIMYECKHX pEIIETOK anMasa, rpadura, (yuiepeHa, O3HAKOMIICHHE C
NPOLIECCOM  aZICOPOLIMHM PAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YINIEM M YCTPOMCTBOM MPOTHBOrasa, IOJIyYeHHE,
coOupaHue, paclio3HaBaHUE W M3Y4eHHE CBOWCTB YITIEKHUCIIOrO Ta3a, NMPOBEICHHUE KAYSCTBEHHBIX PEaKIHMil Ha KapOOHAT M
CHJIMKAaT-MOHBl M W3y4YCHHE MPU3HAKOB HMX MPOTEKAHWS, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOW NPOMBIIUICHHOCTH,
pelIeHne SKCIIepUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelIe HeMeTaTbl M MX COSANHEHUS.

MeTa/sIbl M MX COEAMHEHUST



OOmrast XapakTepUCTHKAa XUMHUYECKHX AJIEMECHTOB — METAJUIOB Ha OCHOBaHUM WX IOJOKEHHUS B [lepmosraeckoii
cucreMe xuMmmdeckux sneMeHToB [I. Y. MenaeneeBa u ctpoeHus atomoB. CTpoeHHe MeTaUIoB. MeTamndeckasl CBs3b U
MeTaJUTHYecKask KPUCTAILTIYECKasi PEIETKa. DIEKTPOXUMHUYCCKUH Pl HANPSDKEHUH MeTaumoB. Ou3ndyeckne U XUMUIECKUE
cBoiicTBa MeTaiuioB. OOIIHe CrIOCOOB! MOTydeHHS METaUIOB. [IOHSATHE O KOPPO3UH METAJIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI UX
ot koppo3uu. CIUIaBhI (CTaib, YyTyH, JIOPATFOMUHUA, OpOH3a) M UX MIPUMEHEHHUE B OBITY ¥ MPOMBIIUICHHOCTH.

[{enounsie MeTayuTBL: TIONOXKeHUE B [lepronmyeckoii cucteMe xuMudeckunx aneMeHToB J[. V. Menneneesa, ctpoeHue
WX aTOMOB, HaXOXJEHHE B mpupone. Ou3mueckne W XMMHUYCCKHE CBOWCTBA (Ha mpuMepe HaTpus U Kaiws). OKcHisl U
THIIPOKCHUIBI HATPUS ¥ Kaiusl. [IprMeHeH e MEeTOYHBIX METAJIOB U X COCTUHCHUH.

[{enouno3eMeTbHBIC METAJUTEI MATHUM M KaJbIUH: TojoxeHue B [lepruoaiueckoil CHCTeMe XUMUYECKUX 3JICMEHTOB
. Y. MenpeneeBa, CTpOSHHE UX aTOMOB, HAaXOXKJICHUE B Tipupose. Pu3ndeckre M XUMHYCSCKHE CBOMCTBA MArHUs M KaJIbIIUs.
Baxknelinve coeTMHEHUS KaabIMs (OKCH, THIPOKCHI, CONTH ). JKECTKOCTH BONBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMunuit: nonoxenue B [lepuonnyeckoil cucreme xumudeckux snementoB Jl. . MenneneeBa, crpoeHue aroma,
HaXOXJcHUE B npupone. Ousndyeckue M XUMHUECKUE CBOMCTBA aFOMUHUS. AMGOTEpHBIC CBOWCTBA OKCHIA U THAPOKCUIA
AJTFOMUHUS.

Kenezo: monoxxkenue B Ilepuoanueckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa, cTpoeHune atoma,
HaXOXJCHUE B Tpupoje. Ousnueckne U XUMHUYECKHE CBOICTBA jkene3a. OKcupl, THAPOKCUIBI U comu xenes3a (1) u xeneza
(1), ux coctas, CBONCTBA U MONyICHHE.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C 00pa3laMy METAJUIOB M CIUIABOB, UX (DU3MYCCKUMH CBOWCTBAMH, U3YYCHUE PE3YIbTATOB KOPPO3UU
METaJIIOB (BO3MOYKHO HCITOJIb30BAHUE BHICOMATEPHAJIOB), 0COOCHHOCTEH B3aMMOICHCTBHS OKCUIA KAJIBITHSI M HATPHS C BOIOH
(BOBMO)KHO HCITOJIb30BAHHE BHICOMATEPHAIOB), HCCICIOBAHHE CBOMCTB KECTKOM BOIBI, MpoIlecca TOPSHHS JKele3a B
KUCIopoae (BO3MOXKHO HCIIONB30BAHHE BHICOMATEPHANIOB), MPH3HAKOB MPOTEKAHHUS KAUCCTBCHHBIX DPEAKIUM Ha HOHBI:
MarHus, KaJblus, aTIOMUHMS, ITUHKa, skene3a (1) uxenesa (1), mequ (11), HabaroaeHue 1 OMMCAHKE TPOIECCOB OKPAIITMBAHUS
IUITAMEHU MOHAMU HATpUsl, KaJIWs U Kanbls (BO3MOXKHO HCIIONB30BaHHE BHUACOMATEPHAIIOB), UCCIEOBaHHE aM(pOTEPHBIX
CBOﬁCTB FI/I)]pOKCI/I)]a AJIFOMHUHUA U FI/I}I[pOKCI/I}Ia IIMHKAa, peI_HGHI/Ie 3KCHepI/IMeHTaHBHbIX 3aJa4 110 TeMe <<Ba>1<HeI711Lme METaAJJIbI
U UX COETUHEHU.

XuUMHS ¥ OKpYKaIOWAsA cpela

BemecTBa 1 Matepuaibl B IMOBCCAHECBHOW JKM3HU YEIOBEKA. bBe3omacHOe HCIONb30BAaHUE BEIIECTB M XUMHUYECKUX
peakuuii B ObiTy. [lepBast HOMOIIb TPU XUMHYECKUX OXKOTaX M OTPABJICHHSX.

XUMHUECKOE 3arps3HEHHEe OKpYyXKalomiel cpenbl (IpedeibHas TomycTUMas KOHIIeHTpalus Beniects, ganee — [TJIK).
Posib XMMUM B pelIeHUH SKOJIOTMYECKUX MPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pasloB MaTepuaioB (CTEKIIO, CIUIABbI METAILIOB, TIOIMMEPHbIC MATEPUAIIbI).

Mescnpeomemnule ceazu

Peanuzanust MeXnpeaMETHBIX CBSI3€l MU U3YUECHUH XUMHUH B 9 Kilacce OCYIIECTBIIACTCS Yepe3 HCIONb30BaHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHITUHA, TaK W TOHSITUH, SBISIOIIUXCS CHUCTEMHBIMH JUIS OTHCIBHBIX HPEIMETOB
€CTECTBEHHO--HAYIHOT'O LIUKJIA.

OO1me ecTeCTBEHHO-HAYYHbIE TIOHSATHS: Hay4YHbIA (DAKT, TUIIOTE3a, 32aKOH, TEOPUsl, aHaJIu3, CHHTE3, KIIACCU(PHKAIIHS,
MePUOINYHOCTh, HAOIIO/ICHNE, DKCIEPUMEHT, MOJESIUpPOBaHHE, W3MEPEHHE, MOJElNb, SBJICHHE, NMAPHUKOBBIA 3(QQeKT,
TEXHOJIOTUSI, MaTEPHAIIBI.

Ou3uka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, HMOH, HYKJIHI, HW30TOIBI, PaJHOAKTHBHOCTH, MOJEKYIa,
ANEKTPUUECKUIN 3apsi]i, TPOBOJIHUKH, TONYIPOBOAHUKY, JUAJICKTPUKHU, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHHE BEII[ECTBa, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIIMYECKas PEIIETKA, CIIaBbl, (PU3NUECKUE BETHYUHBI, CANHUIIBI
HM3MEPEHHs, KOCMHYECKOE TPOCTPAHCTBO, TIAHEThI, 3BE31bI, CoHIIE.

buonorus:  ¢dorocuHTe3, AbIxaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAIbHBIE YIOOPEHHS, MHUKPOIIEMEHTBI,
MaKpOJJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

Teorpadusi: atmocdepa, ruapocdepa, MHUHEpabl, TOPHBIC MOPOABI, TMOJE3HbIE HCKOMAeMble, TOILUTUBO, BOIHBIC

pecypcesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOT'O O0IIEro o0pa3oBaHus JOCTUTAIOTCS B X0/ 00yUIEeHUS
XVUMUH B €IWHCTBE Y4eOHOH M BOCIIMTATENHFHON JESTENIBHOCTH B COOTBETCTBHH C TPAJWIMOHHBIMH POCCHHCKUMHU
COLMOKYJIBTYPHBIMH H JTYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOLIIECTBE MPABMIIAMU U HOPMaMH MOBEJICHHS
U cIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMSA, CAMOPAa3BUTHA U COLUATIM3AIMY 00YJatOIUXCsl.

JIM4HOCTHBIE pE3yNbTaThl OTPAYKAIOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBAThCS CHCTEMOHW ITO3HUTHUBHBIX
LIEHHOCTHBIX OPUEHTALUI U pacIIMpeHHe OIbITa AEATEIBEHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpUOTHYECKOr0 BOCHIUTAHUS

LIEHHOCTHOT'O OTHOILIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HayYHOMY HACIIEUIO, TOHUMaHUA
3HAYEHHs] XMMUYECKOH HAayKH B XHM3HH COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOW WMH(oOpManueil o
MepeIOBBIX JOCTH)KEHHUSX U OTKPBITUSIX MHUPOBOHM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTpOMCTBE MUpa U OOIIECTBa;

2) rpaKIaHCKOr0 BOCIUTAHUS

MIPEJCTABJICHNS O COLMAIBHBIX HOpMaX U MPaBUIaX MEXINYHOCTHBIX OTHOLLIEHUHN B KOJIJIEKTHBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4eOHO-MCCIIEe0BATEIbCKOW, TBOPUECKOH M APYIHX BHAAX JEATENLHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM AESTEIBHOCTH TP BBITIOIIHEHNH Y4€OHBIX, TI03HABATEIbHBIX 33124, BBIITOJTHEHUN
XMUMHYECKUX DKCIIEPUMEHTOB, CO3/IaHMU Y4EOHBIX MPOEKTOB, CTPEMJICHHs K B3aMMOIOHMMAaHHIO W B3aMMOIIOMOIIU B
npolecce 3Toi yueOHON esITeNbHOCTH, TOTOBHOCTH OLIEHHBAThH CBOE TIOBE/IEHNE M TIOCTYIIKHA CBOMX TOBAPHIIEH C MTO3UIINU
HpPaBCTBCHHBIX U IPABOBLIX HOPM C y‘{éTOM OCO3HaHUuA nocneacmm‘& TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pEHUECKUE MPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pPa3BUTHA HAYKH U COCTABJIAIOIINE OCHOBY JJIs1 IOHUMAaHUS CYIITHOCTH Haquoﬁ KapTUHbI MUpa, IMIPECACTABIICHUA 06
OCHOBHBIX 3aKOHOMCPHOCTAIX Pa3BUTHS IMTPUPO/JIbI, B3AUMOCBA34X YE€JIOBCKA C HpHpO}IHOﬁ cpeaoﬁ, O pOJIK XMMUH B ITO3HAHUUN
ATUX 3aKOHOMEPHOCTEH;

ITO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA ITOJTYYCHUE HOBBIX 3HAHHUH MO XHUMMHH, HeO6X0}II/IMbIe JUIA O6’b${CHeHI/I${
HaOII0JaeMBIX TIPOLIECCOB M SIBJIICHUH, TO3HABATENbHOW, WH()OPMALMOHHON M YHUTATENLCKON KYJAbTYpPBI, B TOM YHCIE
HaBBIKOB CAMOCTOATENBHON PadOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPaTypoOi, AOCTYIHBIMH TEXHHYECKHMMHU
cpencTBaMy HH()OPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00YYESHHIO U IIO3HAHHMIO, JTF0003HATEIbHOCT, TOTOBHOCTD U CIIOCOOHOCTH K CaM000pa30BaHUIO, POSKTHOM
U UCCIIEI0BATENBCKOM AESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIPaBICHHOCTH M YPOBHS 00y4eHHUS B AajlbHEHIIEM;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTU XM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3A0POBBIO, YCTAaHOBKHM Ha 3JOPOBBIH 00pa3
KHU3HU, OCO3HAHUE IIOCIENCTBUIl M HEMpHUATHE BPEIHBIX MPUBBIYEK (YHNOTPEOIECHUsI aJIKOTOJsA, HAPKOTHKOB, KYPEHHs),
HEOOXOAUMOCTH COOMIOIEHHST TIPAaBHII OE30MACHOCTH MPH OOpaIleHHH ¢ XUMHYECKUMH BEIIECTBAaMH B OBITY M peajbHOMN
KU3HU;

5) TpyoBOro BocnuTaHusM:

HHTEpEC K NMPAKTHYECKOMY M3Y4eHHIO IpodeccHid ¥ Tpyaa pasiMyHOrO pojia, YBaKEHHE K TPYLY W pe3yibTaram
TPYIOBOM NESTENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHs INPEAMETHBIX 3HAaHWM MO XMMHH, OCO3HAHHBIH BHIOOD
WHIMBUIYaJIbHOW TPaeKTOPUH MPOLODKEHHS 00pa30BaHHUA ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX WHTEPECOB WM IMOTPEOHOCTEH, YCIEHIHON Mpo(ecCHOHANPHOW NESTENPHOCTH W Pa3BUTHS HEOOXOIMMBIX
YMEHHUH, TOTOBHOCTD aallTUPOBATHCS B IPO(ECCHOHATBEHOMN Cpere;

6) 7K0JIOrHYeCKOro BOCHUTAHHS:

9KOJIOTMYECKH IIETIECO00Pa3HOE OTHOLIEHHUE K ITPUPOJIE KaK HCTOYHHKY KH3HHU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHHS,
MIOHMMaHHe EHHOCTH 3I0pOBOro U 0e30IacHoro 0dpasa }HU3HH, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (DH3HIECKOMY
1 [ICUXWYECKOMY 310POBBIO, OCO3HAHNE IIEHHOCTH COOJIOICHHS ITPAaBIII OE30ITaCHOT O TIOBEIECHUS IIPH PaboTe C BEIIECTBAMH,
a TaKXKe B CUTYALMSIX, YIPOXKAIOIIHX 3/I0POBBIO U )KU3HH JIOJCH;

CHOCOOHOCTH IIPUMEHATh 3HAHWS, IOIyJaeMble NpPH HM3YYEHUHM XWMHHM, IJIsl DPEIICHWS 3a7ad, CBA3aHHBIX C
OKpY’KaloIlel IPUPOIHON CPEAOH, IS MOBBIMICHAS YPOBHS IKOIOTMIECKOH KYIBTYpPBI, OCO3HAHMUS TI00aIBHOTO XapaKTepa
9KOJIOTMYECKUX MPOOJIEM M ITyTeH WX PELIEHHs IOCPEICTBOM METOIOB XHMHHM, KOIOTHYECKOTO MBIIIICHHUS, YMEHUS
PYKOBOJICTBOBAaTHCSI MM B ITO3HABATEIbHON, KOMMYHHUKAaTHBHON M COIMAIBHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMETHBIX Pe3yIbTaTOB BBIIEISIOT 3HAYUMBIE T ()OPMHUPOBAHMS MUPOBO33PEHHUS O0IIEHayIHBIE
TIOHATHSA (3aKOH, TEOPHsl, IPUHIIHIL, THITOTE3a, (haKT, CHCTEMa, POIIECC, SIKCTICPUMEHT U IPYroe. ), KOTOPBIE NCTIONIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeIMeTax W TIO3BOJIIIOT HAa OCHOBE 3HAHMH W3 O3THX MpPEIMETOB (OPMHPOBATH
MIPE/ICTaBJICHNE O LEMOCTHOM HAaydHOHW KapTHHE MHpa, W YHHBEpCaJbHble YydeOHbIC IeWcTBHs (TTO3HABATEIBHBIE,
KOMMYHHUKATHUBHbBIE, PETyIATHUBHBIE), KOTOpbIE oOOecreynBaroT (OpMHUpPOBaHHE TOTOBHOCTH K CaMOCTOSATEIHLHOMY
TUTAHUPOBAHHMIO M OCYIIIECTBICHNIO YI€OHON eI TENbHOCTH.

Ilo3naBaTenbHBIC YHUBEPCAJIbHBIC y4eOHbIe AeiiCTBUS



Ba3zoBble noruyeckue aeiicTeus:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHIECKOI'0 MBIIUICHNS IIPH OCBOCHUH 3HAHWH: PACKPBIBATH CMBICT XHMHUECKUX
MOHATHH (BBLIENATh WX XapaKTepHbIE NPHU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JPYTMMH IIOHSATHAMH), HCIIOIb30BATh
TIOHATUSL UIs1 OOBSCHEHWS OTJENbHBIX (DaKTOB W SIBICHHWH, BBIOMPATh OCHOBAHUSI M KPUTEPUH ISl KiIacCH(UKAIUH
XVMHYECKHX BEIIECTB M XHMHYECKHUX pEaKIWi, YCTaHABINBATh NPUYUHHO-CIICICTBEHHBIC CBSI3M MEXAY OOBEKTaMH
W3Y4YEHUs], CTPOUTH JIOTUUECKHE PacCyXJIeHNs! (HHAYKTHBHBIC, I€AYKTHBHBIE, TI0 aHAJIOTHH), IEJIaTh BBIBOJIBI U 3aKITIOUCHNS;

yMEHHE IPUMEHATH B ITPOLIECcCe MO3HAHUS MOHATHS (IPEIMETHBIE U METalpeIMETHBIE), CHMBOJINYECKHE (3HAKOBHIC)
MOJIEIH, WCIOJIB3YEMbIE B XHMHH, NPeoOpa3oBHIBATH HIMPOKO IMPUMEHSEMblE B XUMUH MOJIENbHBIE IPEACTaBICHUS —
XMMHUYECKHU 3HaK (CUMBOJI 3JIEMEHTa), XUMU4ecKas (hopMysia U ypaBHEHHE XUMHUUECKOM PeakIy — MY PeIIeHNH yIeOHO-
MI03HABATENBHBIX 33/1a4, C YI€TOM 3TUX MOAENBHBIX MPEJCTaBICHUH BBISBIISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU
N3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIECTB M XMMHUYECKHX pPEaKIWi, BBIBISATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-
CJIC/ICTBEHHBIE CBSI3U M POTHBOPEYMS B N3y4aeMbIX MpoLeccax U SBJICHUSIX.

Ba3zoBble ncciieoBaTeIbCKAE JeCTBHS

YMEHHE HCITO0JIb30BATh MTOCTABJIEHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI IS
(OpMHUPOBaHUS THIIOTE3BI TI0 ITPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CY)KICHHIA;

MpUOOpETEHHEe OIbITa 10 IUIAHUPOBAHHIO, OPTraHM3allii W TMPOBEACHHIO YYEHHMYECKUX SKCIEPUMEHTOB, YMEHHE
HaOII0aTh 32 XOJIOM TpOoIiecca, CaMOCTOATEIbHO MPOrHO3UPOBATh €ro pe3ylbTar, (OpMYIUPOBATH 00OOIIEHNUS 1 BHIBOBI
T0 pe3yJIbTaTaM POBEIEHHOIO OMBITA, UCCIIEI0OBAHUSI, COCTABIIATH OTYET O MPOJICIaHHON padoTe.

Pabora ¢ undopmanueii:

yMeHHE BBIOMPATh, aHAIM3UPOBATh M MHTEPIPETUPOBATh MH(OOPMALIMIO Pa3IndHBIX BUIOB 1 (OpM IpeacTaBieHus],
NOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEPaTypa XUMHUUECKOI'0 COACPIKAHUS, CIIPABOYHbIE IOCOOMS,
pecypcbl HTepHeTa), KpUTHYECKH OL[EHUBATh POTUBOPEUHBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE NPUMEHATH Pa3IM4Hble METOABI M 3alpochl MPH MOUCKE M OTOOpe MH(OPMAIMU M COOTBETCTBYIOLIMX
JaHHBIX, HCO6XOJII/IMBIX JUIA BBITTIOJITHEHHUA yqe6Hbe M ITO3HAaBATCJIIbHBIX 3a/1a4 OHpe}IeHéHHOFO THIIA, an06peTeHHe OIbITa B
O6J'IaCTI/I HCIIOJIb30BaHUA I/IHd)OpMaLII/IOHHO-KOMMyHI/IKaTI/IBHLIX TeXHOHOFHﬁ, OBJIaZICHUEC KyJ'II)TypOI‘/II AKTHUBHOI'O
HCIIOJIb30BAHUA PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOATCIIBHO BI)I6I/IpaTI) ONTUMAJIbHYIO (bOpMy NpeacTaBJICHUA
UH(OPMALIMK 1 WUTIOCTPUPOBATH PElIaeMbIe 331241 HECJIOKHBIMU CXEMaMHU, AUarpaMmMaMu, IpyrumMu popMamu rpaduku u
UX KOMOHHAIIUIMU;

YMEHHE UCIIONIB30BaTh M aHAIM3UPOBATH B IIpOLlecce yUeOHOM 1 MCCIIeIOBATENILCKON 1esATeIbHOCTH HH(OPMALIHIO O
BIIMSIHUY TIPOMBIIIJIEHHOCTH, CEJILCKOTO X035HCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYKAIOILEH MPUPOTHOI Cpeapl.

KoMMyHHKAaTHBHBIC yHHBepcaIbHbIe YUeOHbIe NeiicTBHA:

yYMEHHMS 33/1aBaTh BOIPOCHI (B X0Jie AUaiora U (M) AUCKYCCHH) IO CYIIECTBY 00CYKAaeMOH TeMbl, OPMYIUPOBATH
CBOM TNIPEJIOKEHUS] OTHOCUTEJILHO BBIIOJIHEHUS MPEIOKEHHOH 3a1auy;

YMEHHS IPEJICTABIIITE MOJIYUEHHBIE PE3YNIbTAThl I03HABATEIBHOM AESITEIBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX;
Jie7IaTh TPE3CHTALUIO PE3YNIbTATOB BBINOIHEHHUS XUMHMYECKOI'O 3KCIEpHMEHTa (J1abOpaTOpPHOrO OMbITa, J1aOOpaTOpHOIL
paboThI 110 UCCEJOBAHHIO CBOMCTB BELIECTB, YIEOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIBHON M HCCIIEAOBATENHCKOH
JeATENbHOCTH NPU PEIIeHNH BO3HUKAIOIIMX MpOOJeM Ha OCHOBE ydéTa OOIIMX HHTEPECOB M COIVIACOBAHMS MO3ULHI
(oOcyrxnenust, 0OMEH MHEHUAMH, «MO3TOBBIE IITYPMBDY, KOOPIMHALUS COBMECTHBIX NEeHCTBHH, ONpeeNieHue KPUTEPHEB 110
OLICHKE Ka4eCTBa BHINOIHEHHOH paboTHI U IPYTHe).

Peryn1siTuBHBbIC YHUBepcaJbHbIe y4eOHbIE JeHCTBHSA:

YMEHHE CaMOCTOSITETILHO OIPENENATh LENU AEATEIbHOCTH, IIaHUPOBaTh, OCYLIECTBIATh, KOHTPOIUPOBATh U MPHU
HEO0XOIUMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTD, BRIONPATh Hanbonee 3(h(HeKTUBHBIE CIIOCOOBI PEIICHUsT YIeOHBIX U
TI03HABATENbHBIX 337a4, CAMOCTOSTEIFHO COCTaBIATh WIM KOPPEKTUPOBATH TPEJIOKECHHBIM anropuTM JEHCTBUH IpU
BBINOJIHEHNUH 33JaHUH ¢ yIETOM IOMyYEHHUS] HOBBIX 3HAHMH 00 M3ydaeMbIX 00BEKTaX — BEIECTBAX M PEAKIMUsIX, OLICHUBATh
COOTBETCTBHE MOJTYYEHHOTO pE3ynbTaTa 3asBICHHOW LENH, YMEHHE WCIIOIb30BaTh M aHAIM3HPOBATh KOHTEKCTHI,
IIpe/IaraeMble B YCIOBHUH 3a1aHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pPE3yAbTATOB IO OCBOCHHUIO OOS3aTENIHOTO CONEPKAHUS, YCTAHOBJICHHOTO IaHHOH
(denepanpHON pabodeld MPOrpamMMoOl, BBIACTSAIOT: OCBOSHHBIE OOYJAIOIIMMIECS HAayIHBIC 3HAHWS, YMEHHS U CIIOCOOBI
JeHCTBHH, criernpuIecKre Ui MPEAMETHON 00IacTH « XUMUsDY, BUIBI ACSTEIBHOCTH IO TTOJYIESHHIO HOBOT'O 3HAHUS, €T0
MHTEPIPETALNH, TPEOOPa30BaHNIO M IPUMEHEHHIO B PA3ITMYHBIX YUCOHBIX M HOBBIX CHUTYaIHsX.

K xoHmy oOydenuss B 8 Kiacce mnpenMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOIDKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIINXCSL YMEHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHSTHI: aTOM, MOJEKyJa, XMMHYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, CMECh (OAHOPOAHAs W HEOXHOPOJHAs), BAJICHTHOCTb, OTHOCHTENbHAS aTOMHAas W MOJICKYIApHAs
Macca, KOJTMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas IO XUMHUECKOT0 AJIEMEHTa B COSAMHEHNH, MOJISPHBINA
00bEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas peakIius,
KIaccu(rKays peaknuii: peakuny COeNHEHNS, PEaKH Pa3IoKeHNs, PeaKy 3aMeIeHNs], peaknui oOMeHa, 9K30- U
SHJIOTEPMHUYECKUE PEAKINH, TEIUTOBOM A(PQEKT peakiuu, spo aToMa, SJIEKTPOHHBIA CIIOM aToMa, aTOMHAs OpOWTab,



paauyc aTomMa, XMMUYECKasl CBSI3b, MOJSIpHAas U HEMOJspHas KOBAJEHTHas CBsI3b, MOHHAs CBA3b, MOH, KaTUOH, aHUOH,
pacTBop, MaccoBasi JI0JIs BemecTBa (IIPOLIEHTHAS! KOHIIEHTpaIus) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUN U MIPUMEHSATH 3TH MOHATHS TP ONKMCAHUU BELIECTB U MX
IIpEeBpaILECHUH;

HCIIONIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsI COCTAaBIICHUS (DOPMYIT BEIIECTB U ypaBHEHUI XMMUYECKUX PEAKIIHIA;
OIPEJIETIATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHMSIX, CTETICHb OKHCIICHHUS DJIEMEHTOB B OMHApPHBIX
COEIMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K ONpeNeNIEHHOMY KIIacCy COeMHEHUH 1o (opMyam, BUJ XUMHYECKOH CBSI3H
(KOBaJIeHTHAsl U NOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;

packpbiBaTh cMblcn Ilepuomuueckoro 3akoHa . M. MenneneeBa: AeMOHCTpUpPOBaTh MOHMMAaHHE MEPUOIUYECKOM
3aBHUCHMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX NojioxkeHus B [lepruoauueckoil cucteMe, 3aKOHOB COXPAHEHUSI MacChl
BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOIO YY€HHs, 3aKOHa ABOTrajpo;

OITMCHIBATh M XapaKTepu3oBaTh Tabiam4Hylo ¢opmy llepromuyeckoil cHCTeMBl XMMHYECKHX O3JIEMEHTOB: pa3linyaTh
MOHATHS «riaBHasi noxarpynmna (A-rpynma)» u «nobownas moarpymma (B-rpymma)», maneie u Oonblnve MepUOIbI,
COOTHOCHTh 00O3Ha4eHHs, KOTOpble mMerorcsi B Tabnune «llepuoguyeckass cucrema Xumudeckux asnementoB Jl. WM.
MeHzierneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS] aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB | 3apsij sapa, odlee
YHCIIO JIEKTPOHOB U paclpesieNIeHHE UX MO JIEKTPOHHBIM CII0SIM);

KJaccu(UIIMPOBaTh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIECTBA, XUMHUYECKHE Peakiyu (10 YUCIy U COCTaBy
YYaCTBYIOIINX B PEAKIMH BEIIECTB, MO TEILIOBOMY 3D (EKTY);

XapaKkTepru3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOIMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPIKAAs OIMCAHHE
MIpUMEPaMHU MOJIEKYIAPHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMHUYECKHUX PEAKIIUA;

NPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX KAa4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH IPOTEKaHMS
XUMHMYECKUX MPEBPAIICHUH B Pa3IUYHBIX YCIOBHSAX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHMYECKOTO 3JEMEHTa MO
(bopMyne coeqUHEHHs, MACCOBYIO JIONIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIIH;

NPUMEHATH OCHOBHBIC OIEPAIlMM MBICIMTEILHOW MEATCIPHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATH3AlINIO, KIacCH(DUKAIMIO, BBISBICHUE TPUYNHHO--CIEICTBEHHBIX CBS3€H — Ul M3YYEHHUS] CBOWCTB BEIIECTB U
XMUMHUYECKUX pEaKIUi, eCTeCTBEHHO-Hay4Hble METO/bl TO3HAHWS — HaOJIOJIEeHHe, H3MEpeHHe, MOJEIHPOBaHHUE,

SKCHEPUMEHT (peasbHBIN M MBICJICHHBIN);
ClleoBaTh MpPaBWIaM IOJIL30BaHUS XWMHYECKOH IMOCYHOH M J1abOpaTOpHBIM O0OpYHOBaHHEM, a TaKXKe IpaBHIaM
o0palieHus ¢ BEIeCTBAMU B COOTBETCTBHHU C MHCTPYKLMSIMH IO BBINOIHEHHUIO J1JA0OPATOPHBIX XUMUYECKUX OMBITOB I10
MOJTyYEHHIO ¥ COOMPaHUIO Ia3000pa3HbIX BELIECTB (BOZOPOA U KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB € ONpeieNEHHOM
MaccoBOH [101ei pacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATh U MIPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHHIO
PacTBOPOB LIENOYEH U KHCIIOT C TIOMOLIBIO HHIMKATOPOB (JJAKMYC, (heHON(TANIEHH, METUIIOPAHK U IPYyTue).

K xoHmy oOydeHuss B 9 kKiiacce npenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHA:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHITHUI: XUMHYECKHH JIEMEHT, aTOM, MOJEKYyNa, MOH, KaTHOH, aHWOH,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIATENLHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas
peakius, XHMHYecKas CBfA3b, TEIUIOBOM 3(QEKT peakuuy, MOJIb, MOJSPHBIA 00BEM, pPacTBOpP, SIEKTPOIHTH,
HE3JIEKTPOJIUTBI, 3JIEKTPOTUTHIECKAs JUCCOIMAIMS, PEaKIMM MOHHOrO 0OMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHUE,
oOpaTUMble M HEOOpAaTHMBIE PEaKLHH, OKHCIUTEIbHO-BOCCTAHOBHUTEIBbHBIE DPEAKLHH, OKUCIHUTEIb, BOCCTAHOBUTEID,
OKHUCIICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(pOTEPHOCTb, XUMHYECKas CBA3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYeCKas),
KpHCTAJUIMYECKast PEIIETKA, KOPPO3UsI METANJIOB, CIIABbI, CKOPOCTh XHMHYECKOW PEAKLIUH, MPEAeTbHO MOIycTUMas
koHueHTpauus 11K Bemectsa;
WITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHSATHI M IPUMEHSTh 3TH ITOHATHS PH ONMCAHUY BEIIECTB U UX
MIPEBPALLEHUI;
HCTIONB30BaTh XMMHUYECKYIO CHMBOJIMKY AJISI COCTABICHUS (DOPMYIT BEIIECTB U yPAaBHEHUI XMMUYECKUX PEAKIIHH;
OIIPEIETIATh BAJEHTHOCTh U CTEICHb OKHCICHHS XHMHYECKHX JJIEMEHTOB B COCIMHEHHMAX pPAa3IMYHOTO COCTaBa,
TIPUHAUICKHOCTD BEIIECTB K ONPENCIEHHOMY KIIacCy COeIMHEHHH 1Mo (hopMyIiaM, BUI XMMHUUYECKOH CBS3U (KOBaJICHTHAS,
WOHHAsA, METAJUTMUYECKasl) B HEOPTaHMYECKUX COCAMHEHMAX, 3apsih MOHA MO XMMHYECKOH (opMyse, XxapakTep Cpensl B
BOJHBIX PAaCTBOpPaxX HEOPTAaHWYECKHX COCIMHEHNH, THUIT KPUCTAJUTMYECKOH PEMIETKH KOHKPETHOT'O BEIIIECTBA;
packpeiBaTh cMbici [lepuoguueckoro 3axona . M. MeHnneneeBa ¥ I€MOHCTPUPOBATh €r0 MOHUMAHUE: OMMUCHIBATH U
XapakTepn3oBath Tabiauunyio Gopmy [lepnoaudaeckoil cHCTEMBI XUMHYIECKUX 3JIEMEHTOB: Pas3iyaTh MOHSITHS «TJIaBHAs
moarpymnmna (A-rpymma)» u «nobodnas noarpymma (b-rpymma)», Mansie ¥ OONbIINE IEPUOIBI, COOTHOCUTH 00O3HAYCHHS,
KOTOpBIE MMEIOTCSI B TEPUOAWIECKOM TaOMHUIE, C YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsil sipa, oOIIee 9nciio AIIEKTPOHOB U PACIPEeNICHHE HX TI0 AJIEKTPOHHBIM CIIOSM), OOBSCHSITH
00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHWH B Mpeenax MaibIX NMEPHOI0B U TIABHBIX
TIOATPYIII C YIETOM CTPOCHUS X ATOMOB;
KIacCH(pUIIMPOBaTh XUMHUUYECKHE 3JIEMEHTHI, HEOPTaHWIECKNE BEIIECTBA, XUMHUYECKHE PEAKIMH (TI0 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIWH BEIIECTB, IO TEIUIOBOMY 3((EKTy, MO HM3MEHEHHIO CTENEeHEH OKHMCIEHUS XHMHYECKHX
JJIEMEHTOB);



XapaKkTepru30BaTh (OIMUCHIBATH) OONIME W CIENU(pUUECKHEe XHMHUYECKHE CBOICTBA INPOCTBIX M CIIOKHBIX BEIECTB,
MOATBEPK1ask OMUCAHUE NIPUMEPAMH MOJIEKYJISIPHBIX X MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHIA;
COCTaBIISITh YPaBHEHHUS 2JIEKTPOIUTUYECKOM AUCCOUALNN KUCIIOT, IIEN0o4Yei U CoNel, MOTHbBIE M COKPAIEHHBIE YpaBHEHUS
peakuuii MOHHOTO OOMEHa, ypaBHEHMS pEaKIWi, IMOATBEPKNAIOIIUX CYIIECTBOBAHHE TCHETHYECKOW CBSI3H MEXKAY
BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLUN IOCPEICTBOM COCTaBIICHUS JIEKTPOHHOI0 OanaHca
ITUX peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKHX
IIpeBpalleHUH B PA3INYHBIX YCIOBHSAX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO Macchl BEIIECTB, MACCOBYIO OO XUMHUUECKOI'O 3JIEMEHTA 110
(bopMyne coeqUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI TI0 YPAaBHEHHIO XUMHYECKON PEaKIIUH;
co0II01aTh IpaBUiIa OJIb30BAHMU XMMHUYECKOH 10cyj0i 1 1a00paTOpHBIM 000PYAOBaHHUEM, a TAKOKE IPAaBUIIA OOpAILEHHS
C BEIECTBAMU B COOTBETCTBHHU C MHCTPYKIMSMHU T10 BHIMTOJHEHHIO Ja00OPaTOPHBIX XMMHUYECKHX OMBITOB TI0 TMOTYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIECTB (aMMHaKa U YIJIEKUCIIOro rasa);

MIPOBOJUTH PEAKIMHU, MOATBEP’KAAOIINE KAUEeCTBEHHBIH COCTAB PA3IMYHBIX BELIECTB: PACIO3HABATH OMNBITHBIM ITYTEM
xJyopua-, OpomMua-, noaua-, KapooHat-, gocdar-, cunMkaT-, cyabdar-, THAPOKCHI-MOHBI, KATHOHBl aMMOHUSI U HOHBI
H3Y4EHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOIHBIX PACTBOPAaX HEOPTaHMUECKUX BEIECTB;

NPUMECHATH OCHOBHBIC OICpalun MBICIIUTEHHON JACATCIIBHOCTH — aHaliu3 W CHUHTC3, CPABHCHUC, O606HleHI/Ie,
CUCTEMATHU3aluI0, BBIABJICHHUC HNPUYMHHO-CIICACTBCHHBIX CBsI3EH — IJId U3Y4YCHUA CBOIICTB BCHICCTB M XHUMHYCCKUX
peaKHHﬁ, €CTCCTBCHHO-HAYYHbIC MCETO/JbI TMO3HAHUA — HaGJ’IIOJIeHI/Ie, HU3MEPCHUE, MOIACITIUPOBAHUC, OKCIICPUMCHT

(peanbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHMPOBAHUE

8 KJIACC
KonuyecTBO 4acoB
Ne HaumenoBaHue pa3ieioB u TeM DJIeKTpOHHBbIE (HHU(PPOBHIE)
n/n IPOrpaMMBbI Beero KonTposbibIe IpaxTiieckne 00pa3oBaTebHbIE Pecypchl
padoThI padoThI
Paznea 1. llepBonayajibHble XHMHYeCKHE MOHSITUS
11 2(0224;1031{}:1?:11;2{ r?[?g}?f;zecxoﬁ 5 2 bubmorexa IOK
CATEIBHOCTH HETOBEKA https://m.edsoo.ru/7f41837¢
1.2 BemectBa u XuMHU4YeCcKre peakiuu 15 1 Eﬁgg:?frséﬁsiﬂllf/? £41837¢
Hroro no pazneny 20
Paznen 2. Bakneiinme npeacTaBuTe,IH HEOPraHUYECKNX BElIECTB
21 Boznyx. Kucnopon. Ilonsrue 06 6 1 bubnuoteka LIOK
OKCHIaX https://m.edsoo.ru/7f41837¢
2.2 Bonopon.IToHsTHE 0 KUCIOTaX U COMAX 8 1 E;:gglffr;e;;s&?,}éﬂ £41837¢
23 Bona. PactBopsl. [Tonsitre 00 5 1 1 bubanoreka [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHl HEOPTAaHUIECKUX 11 1 1 bubaunorexa [JOK
COETUHEHHIA https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30
Paznen 3. Ilepuonuueckuii 3axon u [lepnoanyeckas cucreMa xumuyeckux 3aeMenToB /I, U. MenaeneeBa. CTpoeHue aToMoB. XUMHUYecKasi CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIMH
IIepnoauueckuii 3akoH U
31 [lepromudeckast cucteMa XUMHYECKUX 7 bubarnoreka [JOK
snemenToB [l. Y. Mennene-eBa. https://m.edsoo.ru/7f41837¢
CrtpoeHune atoma
32 Xumudeckas cBsA3b. OKUCITUTEIBHO- 8 1 bubmnoreka ITOK
BOCCTAHOBHUTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
bubnunoreka [JOK
Hroro no pazzeny 15 https://m.edscli).ru/7f41837c
PesepBHOE Bpemst 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
[NPOI'PAMME
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9 KJIACC

KoanuecTBo 4acoB

Jl:;-)ll HauMeHOBaHue pa3/ieioB U TEM MPOrPaMMbI Beero Kontpoasnsie | IlpakTHdyeckue (f))gpe ;:)I;:};z;fﬂgzcgzg;g ::,)1
padoThI padoThI
Pa3gen 1. BemecTBo H XMMH4YeCKHE peaKIIUH
11 [ToBTOpenue u yriryOneHrne 3HaHU OCHOBHBIX Pa3JIelioB 6 1 bubanorexa [JOK
Kypca 8 knacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHX PEAKIIUi 4 EH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS TUCCOIUAIUS. XUMHUUECKHE 8 1 1 Bbubmuoreka [TOK
peaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazueny 18
Pa3nen 2. HemeTanjibl U UX COeIMHEHUS
21 OO11ast XapaKTepUCTUKA XUMUYIECKUX 31eMeHTOB VIIA- 4 1 bubmuoreka [IOK
rpymnsl. [anorenst https://m.edsoo.ru/7f41a636
29 Oo6mas XapakTePUCTHKA XHMUMECKHX JIEMEHTOB VIA- 6 bubmuoreka [IOK
rpynibl. Cepa 1 €€ cOeTUHeHHSI https://m.edsoo.ru/7f41a636
23 OO11ast XapaKTepPUCTUKA XUMUYIECKUX 37IeMEHTOB VA- 7 1 bubmuoreka [IOK
rpymibl. A30T, hochop U UX COSAMHEHHS https://m.edsoo.ru/7f41a636
24 OO1as XxapaKTepuCTUKa XUMHIECKUX diieMeHToB IV A- 8 1 2 bubaunorexa [JOK
TpYIIibl. YTIIEPOA U KPEMHHUH U UX COCTUHCHHUS https://m.edsoo.ru/7f41a636
HUroro no pazaeny 25
Paszgen 3. MeTalsibl M MX COeMHEHUS
. bubnunoreka I[JOK
3.1 Obmme cBoficTEa MCTAIIOB 4 https://m.edscli).ru/7f41a636
3.2 BakHeiilre MeTauibl U UX COSIUHEHUSI 16 1 2 Egg;?fn:.eﬁsilorﬁﬂ 412636
HUroro no pazneny 20
Pa3znen 4. XuMusi 1 OKpY Kalomas cpeaa
4.1 BemectBa u MaTepuaibl B )KU3HHA YETIOBEKa 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3sepBHOe Bpemst 2 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 7
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IIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoJinuecTBO 4acoB Jlata DjiekTponHbIe HPPOBbIE
lI/_II Tema ypoka Beero Kontpoabnsbie | IIpakTuyeckue I — oOpa3oBaTtejibHbIE
padoTsI padoTsl pecypcbl
IIpenmer xumun. Ponib Xumuu B )xU3HU YenoBeka. Tena u Bbubaunoreka [JOK
1 BEIIECTBA 1 04.09.2023 https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTOAAX MO3HAHUS B XUMHUU. ATpEraTHbIC bubaunoreka [JOK
2 1 08.09.2023 .
COCTOSIHHS BEUICCTB M UX B3aUMHbIC TIEPEXOJIBL. https://m.edsoo.ru/ff0d227e
3| auboparopunt i e oGparienir ¢ raGoparoprs ) ) 11002023 | Brbmoresa LIOK
e https://m.edsoo.ru/ff0d23dc
000pyTOBAHAEM»
. bubmuoteka IIOK
4 YucTele BemecTBa U cMecH. CriocoObl pa3jieneHus cMeceit 1 15.09.2023 https://m. edsoo.ru/ffod26ca
. bubmuoreka [IOK
5 [Mpaktuueckas pabora Ne 2 «Pa3nmeneHue cmeceii» 1 1 18.09.2023 https://m. edsoo.ru/ffod28cs
bubmuotexa IIOK
6 ATOMBI M MOJIEKYJIBI 1 22.09.2023 https://m. edsoo.ru/ffod2a6e
7 XUMHUYECKHUE dIIEMEHTHI. 3HAKK (CUMBOIIBI) XUMHYECKUX 1 25,09 2023 Bubmuoreka IIOK
JJIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bubanoreka [JOK
8 [IpocTbie U COXKHBIC BELIECTBA 1 29.09.2023 https://m. edsoo.ru/ffod2a6e
bubanoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 02.10.2023 https://m. edso0.ru/ffod2ds0
3aKOH MOCTOSHCTBA COCTAaBA BEILIECTB. XUMHUYECKAs bubanoreka [JOK
10 1 06.10.2023 .
¢dopmyna. BalleHTHOCT aTOMOB XMMHYECKHX DIICMEHTOB https://m.edsoo.ru/ff0d2eae
OrtHocuTeapHas atoMHas Macca. OTHOCHUTEIbHAS bubanoreka [JOK
1 MOJICKYIISIpHAst Macca 1 09.10.2023 https://m.edsoo.ru/ff0d323c
bubanorexa [JOK
12 MaccoBas 10511 XUMHAYECKOr O 2JIEMEHTA B COEIUHEHUHA 1 13.10.2023 https://m. edsoo.ru/ffod350c
bubanorexa [JOK
13 Komunuectso Bemiecta. Monb. MonsipHast Mmacca 1 16.10.2023 https://m. edso0.ru/ff0d5230
duszndeckre U XUMUIECKUE SBIICHUS. XUMUYECKas bubamoreka [JOK
14 peaxIms 1 20.10.2023 https://m.edsoo.ru/ff0d37fa
. bubamorexa [JOK
15 [pu3HaKy U YCIOBHS MPOTEKAHUS XUMHICSCKUX PEaKInil 1 23.10.2023

https://m.edsoo.ru/ff0d3al16
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3aKOH COXpaHEHUS MacChl BEMIECTB. XUMUYECKUE Bbubaunoreka [JOK
16 o 27.10.2023 https://m.edsga.ru/ff0d3b88

17 Brruncnenus KoaudecTBa, MacChl BEIIECTBA 110 06.11.2023 Bubaunorexa [JOK
ypaBHEHHUSAM XUMHYECKUX PEaKInil https://m.edsoo.ru/ff0d5708

18 Knaccudukarusi XMAMIHYECKUX peakIui (COeTMHEHHS, 10.11.2023 Bbubaunoreka [JOK
pa3JIoKeHus, 3aMeleHusI, 00OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — yU€HBIN-IHIIUKIIOTIETUCT. 13.11.2023 Bubmoreka [TOK
0060011IeHAE ¥ CHCTEMATH3AIUS 3HAHHUM https://m.edsoo.ru/ff0d40c4

20 Konrtposbnas padora Nel mo Teme «Beriectsa u 17.11.2023 Bubmuoreka [IOK
XMMHUYECKUE PEAKIIUID) https://m.edsoo.ru/ff0d4290

21 Bosnyx — cMmecsk razos. CoctaB Bo3ayxa. Kucnopon — 20.11.2023 Bubmuoreka [IOK
3JIEMEHT U MpocToe BemniecTBo. O30H https://m.edsoo.ru/ff0d448e

29 duznyeckre 1 XUMUIECKHE CBOMCTBA KUCIOpOAa 24.11.2023 bubaunoreka [JOK
(peakuuu okucieHus, ropenue). [Tonstre 00 okcHaax https://m.edsoo.ru/ff0d4614

23 CrniocoObI MoTy4eHHs: KUCIopoia B 1a00paTopuu U 27.11.2023 bubnuoreka LIOK
NPOMBIIIIEHHOCTH. [IprMeHeHre KUCI0poIa https://m.edsoo.ru/ff0d497a

24 I:;nggﬁZfed;igaxyﬂpg;:{i? P30 1 TepAICCKI 01122023 | bubmorexa HOK
— https://m.edsoo.ru/ff0d4790

Tomumuso (HedTh, yrosib u MeTaH). 3arpsisHEHHE BO31yXa, bubnuoreka [JOK
25 CIoco0bI €ro MPEOTBPAIIICHHUS 04.12.2023 https://m.edsoo.ru/ff0d4c4a

2% [pakruueckas padora Ne 3 o Teme «Honque}me u 08.12.2023 Bubmuoreka IIOK
cobupaHne KUCIOpPOa, H3yICHUE Ero CBOWCTBY https://m.edsoo.ru/ff0d4ae2

27 Bomopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue B 11.12.2023 bubnuoreka I[JOK
pUposIe https://m.edsoo.ru/ff0d4dd0

28 Ou3nyuecKre U XUMHUYECKHE CBOMCTBA BOIOPOA. 15.12.2023 bubanoreka [JOK
IpumMenenne BOAOpoOa https://m.edsoo.ru/ff0d4dd0

29 IToHsSITHE O KHCIIOTaX M COIAX 18.12.2023 bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI oTy4eH s BOAOPO/Ia B J1a00paTOpUH 22.12.2023 Egg;?f;?ﬁsgiﬂﬁlﬁo d4ddo

31 [pakruueckas padora Ne 4 o teme «Ilonmydenue u 25,12 2023 Bubmmoreka ITOK
cobupaHune BOIOPO/IA, H3YyIECHUE Er0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 MornsipHbiii 00bEM ra30B. 3akoH ABOrajipo 29.12.2023 E{tlgg:?fnféeﬁlsc]i?’ﬁ/ﬁo d542¢

33 Brruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA r'a3a 10 €ro 08.01.2024 bubamorexa [JOK

M3BECTHOMY KOJIMYECTBY BEIIECTBA WM O0BEMY

https://m.edsoo.ru/ff0d55a0
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34 Beruncinennst 00bEMOB ra30B 10 ypaBHEHHUIO PEAKINN Ha 12.01.2024 Bbubnmnoreka [TOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHHUH I'a30B T https://m.edsoo.ru/ff0d5708
. Bbubnmnoreka [TOK
35 dusnyeckre U XUMUYECKHE CBOMCTBA BOIBI 15.01.2024 https://m.edsoo.ru/ff0d587a
N bubnuoteka LIOK
36 Cocras ocHoBaHui. [ToHsATHE 00 MHIUKATOPAX 19.01.2024 https://m. edso0.ru/ffod59e2
37 Bopna kak pactBopurens. HachllieHHbIE 1 HEHACBIIIICHHBIE 22 .01.2024 bubnmnorexa [TOK
pacTBOpbl. MaccoBasi JI0NIsl BENIECTBA B PACTBOPE T https://m.edsoo.ru/ff0d5b40
3B | pacrsopos ¢ onpercnmmoti waceonoi ot 26012024 | BHOmotera LIOK
N R https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 Kontpomsnas padora Ne2 mo teme «Kucnopoz. Bomopon. 29.01.2024 Bubmuoreka [IOK
Boma» T https://m.edsoo.ru/ff0d6342
. bubmuoteka IIOK
40 Oxcuapl: coctaB, Kiaccuukalys, HOMEHKIATypa 02.02.2024 https://m.edsoo.ru/ff0d664e
a1 IlonyyeHnue U XUMHUYECKHE CBOMCTBA KUCIOTHBIX, 05.02.2024 bubmuoteka IIOK
OCHOBHBIX M aM(OTEPHBIX OKCH/IOB o https://m.edsoo.ru/ff0d664e
. bubmuoteka IIOK
42 OcHOBaHUsI: COCTaB, KIaccU(pHKaLsl, HOMEHKIATYypa 09.02.2024 https://m. edsoo.ru/ffod67ca
. . bubanoreka [JOK
43 [NonyueHue 1 XUMUYECKHE CBOWCTBA OCHOBAHUI 12.02.2024 https://m. edsoo.ru/ffod67ca
) bubnunoreka I[JOK
44 Kucnorsl: cocras, knaccudukaliys, HOMEHKIATypa 16.02.2024 https://m.edsoo.ru/ffodfee2
. bubanoreka [JOK
45 [NonyueHne 1 XUMHUYECKHUE CBOWCTBA KUCIOT 26.02.2024 https://m. edsoo.ru/ff0dfee2
16 Conu (cpeqHue): HOMEHKIIATYpPa, CIIOCOOBI MOMyYeHHS, 01.03.2024 bubnuoreka I[JOK
XMMHUYECKHE CBOWCTBA T https://m.edsoo.ru/00ad9474
47 gﬁ?ﬁigﬁ;&ﬁig ga?l. 15(? T:;Ieﬂ iOCHOBHHe KJIacChl 04.03.2024 bubmorexa LOK
P At I R https://m.edsoo.ru/00ad9b7c
HEOpPraHWYEeCKUX COCAMHEHHID)
48 I'eneTnyeckas CBsA3b MEXIY KJIACCAMHU HEOPTraHUUECKHUX 08.03.2024 bubnuoreka I[JOK
COeIMHEHUI T https://m.edsoo.ru/00ad9a50
. bubanoreka [JOK
49 O00011eHrE U CUCTEMATHA3ALIUS 3HAHUN 11.03.2024 https://m.eds00.ru/00ad9ch?
Kontponsaas padora Ne3 mo Teme "OCHOBHBIE KIacCHI Bubmmoreka [IOK
50 . 15.03.2024 )
HEOPTaHWYECKUX COETMHEHHI https://m.edsoo.ru/00ad9ela
51 [lepBbIe MOMBITKA KIACCHPUKAIIIH XUMAIECKAX 18.03.2024 Bubmmorexa [IOK

sneMeHToB. [loHsaTHE O rpymmiax CXOAHBIX 3JICMEHTOB

https://m.edsoo.ru/00ad9ffa
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52 Ilepronuueckuii 3akoH u Ilepuonndeckas cucrema 1 92.03.2024 Bbubnmnoreka [TOK
xuMuueckux snemenToB J[. . Menjeneea T https://m.edsoo.ru/00ada52c
Bubaunorexa [JOK
53 [lepronel, rpymnmsl, TOATPYIIIE] 1 01.04.2024 https://m.eds0o.ru/00ada52c
Bbubaunoreka [JOK
54 Crpoenue aromoB. CocTaB aTOMHBIX siiiep. M3oTonsl 1 05.04.2024 https://m. edso0.ru/00ada342
55 CTpocHHUE JIESKTPOHHBIX 000I0YEK ATOMOB 3JICMEHTOB 1 08.04.2024 Bubmoreka [TOK
Iepuoanueckoii cucremsl Jl. . Menzeneera o https://m.edsoo.ru/00ada6bc
XapakTepucTHKa XUMHYECKOT0 3JIEMEHTA TI0 €ro
N bubaunoreka [JOK
56 nojoxenuto B [lepuouueckoii cucreme J1. 1. 1 12.04.2024 https://m. edsoo.ru/00adag24
Memnyeneena
3nauenvie [leproguuecKoro 3aKoHa sl Pa3BUTHS HAYKH U
W Bubmuoreka [IOK
57 npaktuku. J[. . MenneneeB — yuéHblii, eaaror u 1 15.04.2024 https://m.edsoo.ru/00adag6e
rpak1aHUH
DIEKTPOOTPUIIATENLHOCTh AaTOMOB XUMHUYECKHUX bubmuoreka [IOK
58 9JIEMEHTOB 1 19.04.2024 https://m.edsoo.ru/00adaab8
bubmuotexa IIOK
59 Nonnast xumudeckast CBs3b 1 22.04.2024 https://m.eds0o.ru/00adac34
bubaunoreka [JOK
60 KoBasneHTHas nosysipHasi XUMUYECKas CBsI3b 1 26.04.2024 https://m. edsoo.ru/00adaab8
bubanoreka [JOK
61 KoBasneHTHast HENOJISIPHAS XUMHUYECKasl CBSI3b 1 29.04.2024 https://m. edsoo.ru/00adaab
bubanoreka [JOK
62 CrerneHb OKUCIICHHS 1 03.05.2024 https://m. edsoo.ru/00adae28
bubanoreka [JOK
63 OKHUCIIHUTENFHO-BOCCTAHOBHUTEINLHBIC PEAKIMU 1 06.05.2024 https://m. eds00.ru/00adb076
bubanoreka [JOK
64 OKUCIIUTENU U BOCCTAHOBHUTEIN 1 10.05.2024 https://m. eds00.ru/00adb076
Konrponbnas padora Ned o reme «CTpoeHre aToMa. bubnuoreka I[JOK
65 XuMu4ecKas CBA3b) 1 13.05.2024 https://m.edsoo.ru/00adb486
. . bubanorexa [JOK
66 PesepBHblit ypok. O000IICHUE U CUCTEMATH3AIMS 3HAHUI 1 17.05.2024 https://m.edsoo.ru/00adb33c
. . bubanorexa [JOK
67 PesepBHblit ypok. O000IICHUE U CUCTEMATU3AIMS 3HAHHUH 1 20.05.2024 https://m.eds00.ru/00ad9ch?
N . bubamoreka [JOK
68 PesepBHblit ypok. O000IICHUE U CHCTEMATH3AIMS 3HAHUI 1 24.05.2024 https://m.edsoo.ru/ffod61c6
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE H(POBLIE

Ne Tema ypoka K 1 Aara o0pa3oBaTeJbHBIE
n/n yp Beero OHTPOJIbHbIE PaKTHYECKHE u3yuenus p
padoTsl padoTsl pecypcbl
ITepnoanueckuii 3akoH. [lepuoguueckast Bubsorexa LIOK

1 CHCTEMa XMMHIECKHX S1EMEHTOB [T 1, 1 04.09.2023 |  https://m.edsoo.ru/00adb59e
MengeneeBa. CTpoeHue aToma.
3aKOHOMEPHOCTH B U3MCHEHUM CBOMCTB Butmmorexa LOK

2 XHMITHCCKHX SIEMEHTOB TEPBLIX TPex 1 08.09.2023 | https://m.eds00.ru/00adb6b6
TICPUOJIOB

3 Knaccudukarus 1 HOMeHKIaTypa 1 bubaunoreka [JOK
HEOPraHMYECKUX BEIIECTB 11.09.2023 https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKOU CBSI3U U THUIIBI 1 bubaunoreka [JOK
KPUCTAJUTHYECKUX PEIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6

5 O060011EHE U CHCTEMATH3ALIMSI 3SHAHMM. 1
[ToaroToBka K KOHTpOJILHOI pabote Nel 18.09.2023
Konrponbhas padora Nel 1o teme

6 «IloBTOpeHue U yriyoneHne 3HaHu 1 1 29 09.2023
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiaccay T

7 Knaccudukanms XuMHUIecKUX peakiui mno 1 bubanoreka [JOK
pa3IUYHBIM MPU3HAKAM 25.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUUYECKON PEAKLIMH.

8 [NoHsITHE O TOMOT€HHBIX M FeTePOreHHBIX 1 29.09.2023 E§6g'?fn:e£sclior§/00a dbe9a
— .09. ps://m. .

[oHsTHE O XUMUYECKOM PaBHOBECHH.

9 @DaxTOpBbI, BIUIIOMIKE HA CKOPOCTD 1 bubnunoreka [JOK
XUMHYECKON PEakiiy 1 TOI0KEHUE 02.10.2023 https://m.edsoo.ru/00adc28c
XMMHYECKOTO PABHOBECHSI

bubnmoreka [JOK

10 OKHUCTUTETFHO-BOCCTAHOBUTEIBHBIC PEaKIIUN 1 06.10.2023 https://m.edsoo.ru/00adcade

11 Teopust IIEKTPOIUTHIECKON JUCCONHATIIHH. 1 bubnmoreka [JOK
CuitbHBIE U CITa0bIe IIEKTPOIUTHI 09.10.2023 | https://m.edsoo.ru/00adcd68

12 MoHHEBIE ypaBHEHUS PEAKIIAM 1 Eubmrorexa [IOK

w» peaxit 13.10.2023 | https://m.edsoo.ru/00add448
XUMHUYeCcKHe CBOMCTBA KMCIOT U OCHOBAHUH Bu6orexa [[OK
13 B CBETC NPE/ICTABICHH 00 1 16.10.2023 | https://m.edsoo.ru/00add5d8

AIEKTPOIUTHICCKON IUCCONUAIIH
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XUMHUYECKHE CBOMCTBA COJICH B CBETE

Bbubaunoreka [JOK

14 MPE/ICTABICH 00 SIEKTPOIHTHICCK Ol 20.10.2023 | https://m.edsoo.ru/00add8b2
JIICCOIHALINH
15 ITonsiTre o ruaponuse conei bubmmorexa [IOK
23.10.2023 | https://m.edsoo.ru/00add9d4
16 giéﬁ%ﬁﬁ:&ﬁiﬁ J;[‘ilzcgc())uTI/Ie;\:;m bubmmorexa [IOK
’ 27.10.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIMU B paCTBOPAX»
17 O0001ICHNE M CUCTEMAaTH3aIHs 3HAHUHA bubmmorexa [IOK
06.11.2023 | https://m.edsoo.ru/00addd12
18 [Ipaktrueckas padora Ne 1. «Pemenue bubanorexa [JOK
9KCIICPUMEHTAJIBHBIX 321249 10.11.2023 | https://m.edsoo.ru/00addbfa
19 OO11ast XapaKTEePUCTHUKA T'aJIOTCHOB. bubauoreka [IOK
XUMHUYECKHE CBOWCTBA HA MMPUMEPE XJIOpa 13.11.2023 | https://m.edsoo.ru/00addfe2
TR — buGmorera LIOK
’ ’ 17.11.2023 | https://m.edsoo.ru/00ade104
IIPUMEHEHHE
T butmorera LIOK
. ’ 20.11.2023 | https://m.edsoo.ru/00ade348
CBOWCTBY
p | D o e e B LOK
PeaKiiH, A P A 24.11.2023 | https://m.edsoo.ru/00ade488
U30bITKE
23 O6m1as xapakTepucTrka 51eMeHToB VIA- bubnunoreka [JOK
TPYIIITBI 27.11.2023 | https://m.edsoo.ru/00ade64a
2| Hoxoaemme cepern o coommenii s ubmotexa LIOK
L 01.12.2023 |  https://m.edsoo.ru/00ade64a
npupose. XMMHYECKHe CBOHCTBA Cepbl
o5 CepoBonopos, cTpoeHue, HU3NIecKue u Bubmmorexa [IOK
XMMHUYECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
26 Oxkcupl cepbl. CepHast KHCIIOTA, (HU3HUECKUE Bubmmorexa [IOK
M XMMHYECKHE CBOMCTBA, IPHMEHEHHE 08.12.2023 | https://m.edsoo.ru/00adea28
XMMHUYECKUE PEaKLHH, JeKallie B OCHOBE
27 MIPOMBITIIICHHOTO CII0c0o0a MOy eHUS Bubmmoreka [IOK
CEpHOM KUCIOTHI. XUMHIECKOE 3aTrpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KarolIei cpeibl COSTMHEHUSIMH CEpPBI
8 Breruncienne MaccoBoii 1071 BBIXOAA bubmmoreka [JOK
MPOJIYKTa PEAKIMU 15.12.2023 | https://m.edsoo.ru/00adec8a
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OOmas xapakTepucTrka 3J1eMeHToB VA-

Bbubaunoreka [JOK

29 TPYIIbL. A30T, paCHPOCTpaHeHI/Ifi B pHpoe, 18.12.2023 https://m.edsoo.ru/OOadeeaG
(bHU3HYeCKHEe U XMMUUYECKHE CBOWCTBA
30 AMMHUaK, ero GU3NICCKUE U XUMUUCCKUEC Bbubaunoreka [JOK
CBOWCTBA, MONYYCHHE U IPUMCHCHHUE 22.12.2023 | https://m.edsoo.ru/00adfo04
j | Do o Busorea 10K
. ’ 25.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY
3 A3OTHas KUCIIOTa, e€ pusnyeckue u Bbubaunoreka [JOK
XMUMHUYECKHE CBOWCTBA 29.12.2023 | https://m.edsoo.ru/00adf306
Vcronb30BaHKe HUTPATOB U CONEH aMMOHHS
33 B KQUECTBE MUHEPAJIBHBIX YIOOpEHHUH. bubanoreka [JOK
XUMHUYECKOE 3arps3HEHHE OKPYKAIoIIeit 08.01.2024 | https://m.edsoo.ru/00adf518
Cpe/ibl COSeTUHEHUSIMU a30Ta
w | CochomSnem b () n oo B 10K
L 12.01.2024 | https://m.edsoo.ru/00adf68a
CBOWCTBA, MONyICHHE
s | cnomomme duefeons e Busorea 101
. : 15.01.2024 | https://m.edsoo.ru/00adfc20
NPUPOIHOI cpenbl hocharamu
36 Yrnepon, pacnpocTpaHeHHE B IPUPO/IE, bubaunorexa [JOK
(bu3HICCKHEe U XMMHUUYCCKHE CBOWCTBA 19.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuapl yriepona, ux Gusnueckue u
37 XHMHUCCKHE CBOMCTBA. DKOJIOIHUECKHE bubarnoreka [JOK
po0IIEMBI, CBSI3aHHbIE C OKCHUIOM YIiIepo/a 22.01.2024 | https://m.edsoo.ru/00adfebe
(1v)
38 VroapHas KACIOTa U €€ COIH bubmuorexa LIOK
26.01.2024 | https://m.edsoo.ru/00ae006¢
o | Do paos Jo 4o e Busorea 101
. " 29.01.2024 | https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-UOH
40 [lepBoHaganbHBIE TOHATHA 00 OPTaHMYECKUX Bubmmorexa [IOK
BEIECTBAX KaK O COSAMHEHUSX YIiIepoa 02.02.2024 https://m.edsoo.ru/00ae054e
41 KpemHnii u ero coenmHeHUS bubmmorexa LIOK
P A 05.02.2024 | https://m.edsoo.ru/00ae080a
o | Dot pies o P Busmorea 101
P ! 09.02.2024 |  https://m.eds00.ru/00ae0bf2

«Baxnelimme HeMeTaIbl U X COSIUHEHUS))
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43 Konrponbnas pabora Ne3 o teme bubanoreka [TOK
«BaxxHeiiire HeMEeTaIIbl U UX COEIMHEHU S 12.02.2024 | https://m.edsoo.ru/00ae0el8
OOmas XxapaKTepUCTHKa XUMHIECKUX

44 9JIEMEHTOB — MeETaJJIOB. MeTalnueckas bubmoreka [TOK
CBSI3b U METAJUTUYECKAsT KPUCTAIUTHYECKASI 16.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pusnyeckue CBOWCTBAa METAIIIOB

26.02.2024 | https://m.edsoo.ru/00ael156
METaJJIOB
OO11re criocoObI MOTYYESHUS] METAJLJIOB,

46 CmnaBbl. Beraucnenus mo ypaBHEHUSIM bubmuoreka [TOK
XUMHYECKHUX PEaKInid, eCIii OJIMH U3 01.03.2024 | https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKUT MPUMECH

47 [TonsaTre 0 KOppO3UKU METAIIIOB bubmmorexa [IOK

04.03.2024 | https://m.edsoo.ru/00ae1278
bubaunoreka [JOK

48 Ulenoursie metab! 08.03.2024 | https://m.edsoo.ru/00ae14b2

49 OKCHIIBI ¥ TUAPOKCHUIBI HATPHS U KaJIHA Bubmzorexa LIOK

11.03.2024 | https://m.edsoo.ru/00ael4b2

50 [leno4Ho3eMeNbHBIE METAJIBI — KAJIBIUH U bubnmoteka LIOK
MAarHHi 15.03.2024 | https://m.edsoo.ru/00ael5e8

51 Baxwneiimue coequne Kan bubmuorexa LIOK

HEHIIH FUHCHITE KB 18.03.2024 | https://m.edsoo.ru/00ael5e8

52 O0001IeHNE U CUCTEMATH3aLMA 3HAHWIA 29 03.2024

53 K€ctrocTb BOJBI M CIOCOOBI €€ yCTpaHEeHUsI bubmorexa OK

Y 01.04.2024 | https://m.edsoo.ru/00ae1886

54 [IpakTryeckas padora Ne 6 o Teme bubnuoreka [JOK

"YKécTkoCTh BOMBI ¥ METOIBI €€ yCTpaHeH s 05.04.2024 https://m.edsoo.ru/00aelae8
. bubmnoreka ITOK

55 AsommHHi 08.04.2024 |  https://m.edsoo.ru/00aelc64

56 AmdoTepHbIe CBOICTBA OKCUIA U bubnuorexa [JOK
THAPOKCH/IA 12.04.2024 | https://m.edsoo.ru/00aelc64

bubnmoreka [JOK

>7 Kenezo 15.04.2024 | https://m.edsoo.ru/00ael1d86

58 Oxcuner, THAPOKCHIB U conu xxenesa (1) u bubmmoreka [JOK
xenesa (111) 19.04.2024 | https://m.edsoo.ru/00ae35e6
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59 O0o00meHne 1 cucTeMaTH3alys 3HaHAH 1 29 04.2024
B0 | vencpmventatmms sat o Tove ) Butmiorexa LIOK
«BaKHCHIIIHE METAMIE! H HX COCTHHCHIS 26.04.2024 | https://m.edsoo.ru/00ae3de8
Beruncienus mo ypaBHEHUSIM XUMAYECKHX
61 | miOmmce i concparr npunvecn. ) Butmiorexa LIOK
BIMHCICHIS MACCOBOH TOTH BBIXOTA 29.04.2024 | https://m.edsoo.ru/00ael750
MIPOJYKTA PEeaKiu
62 O0o00meHne U cucTeMaTru3ays 3HaHUH 1 03.05.2024
63 Konrponbhas pabora Ne4 o teme 1
«BakHele MeTaibl U KX COSAMHEHUSD 06.05.2024
64 BemrecTBa 1 MaTepHassl B IOBCEIHEBHOM 1 bubaunorexa [JOK
JKM3HU YeJTOBEKA 10.05.2024 | https://m.edsoo.ru/00ae3f50
65 XUMHUUECKOE 3arps3HEHHEe OKpYyKaromen 1 bubaunorexa [JOK
cpesl 13.05.2024 | https://m.edsoo.ru/00ae4270
66 Pone XMUM B pemieHnH 3KOIOTHIECKUX 1 bubaunorexa [JOK
pobiemM 17.05.2024 | https://m.edsoo.ru/00ae4270
67 PesepBHblit ypok. O0001IIeHNE 1 1 bubaunorexa [JOK
CHCTEMATH3ALUs 3HAHUM 20.05.2024 | https://m.edsoo.ru/00ae0d0a
68 PesepBHblii ypok. O0001IIeHUE 1 1 bubnunoreka I[JOK
CHCTEMATH3aLUs 3HAHHUM 24.05.2024 | https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumns, 8 knmace/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AKiroHepHOE 00IIEeCTBO
«MznarensctBo «IIpocBemmenme

» Xumus, 9 xnacc/ I'adpuensia O.C., Octpoymos W.I'., Cnagkos C.A., AKIHOHEPHOE OOIIECTBO
«MznarensctBo «IIpocBemmenuey

METOANYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

baxtusiposa 10.B., Munnymiun P.P., Tankun B.M. OcHOBBI XMMHUYECKOT 0 KCIIEPUMEHTa U 3aHUMATEJIbHbBIE
OITBITHI TT0 XMMUU: ydeOHOe rmocodue st By30B 1 mkon / }0.B. baxtusposa, P.P. Munnymnun, B.1. lankun.
— Kazanb: U3g-so Kazan. yu-ta, 2014. — 144 c.

@penkens, Erennst Hukonaesna. Heopranmyeckas xumus. Camoydurens. DddexkTuBHas METOIUKA, KOTOpast
MTOMOXKET CIIaTh SK3aMeHbI U moHATh xumuio /E. H. ®penkens. — Mocksa : Uzmatenscteo ACT, 2018, 318c.
— (Cpennsist m crapmas mkona. Jlydmme MEeTomIuKi 00ydeHust).

Meroanueckoe ocodue yUUTensIM XUMHHK 110 yueOHHKY «Xumust. 9 kiace» apropos H. E. Ky3nenosoii, 1.
M. TutoBoit, H. H. I'apsr.

Meroanueckoe ocodue yUUTensIM XUMHHK 110 yueOHHKY «Xumust. 8 kinace» apropo H. E. Ky3nerosoii, 1.
M. TutoBoit, H. H. I'aper

NP POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
https://infourok.ru/

https://m.edsoo.ru/

https://100urokov.ru/
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