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MHOACHHUTEJIBHAA 3AIIMCKA

[IporpamMma o XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWS COCTaBJICHA Ha OCHOBE TPeOOBAaHHMH K pe3yibTaTam
OCBOCHHS OCHOBHOH 00pa3oBaTeIHHOM MPOrpaMMBI OCHOBHOTO 001Iero oopazoBanwsi, nmpeacraBieHHsX B PT'OC OO0, a Taxxke Ha
OCHOBE (efepanbHO pabodeil mporpaMMbl BOCHHTAHMS M C y4ETOM KOHLEMIUH MPENOAaBaHus ydeOHOTro mpeamera « XUMUus» B
oOpa3oBaTeNbHBIX opranm3aiysx Poccuiickoin demeparii.

[Tporpamma 1Mo XuMuu Aa€T MpeACTaBICHHE O IETsIX, 00IIel CTpaTernu 00y4YeH s, BOCITUTAHUS U Pa3BUTHUS O0Y4aIOIIUXCS
CpEeICTBaMH Y4eOHOTrO MpenMeTa, yCTaHABIMBAET 00s3aTelIbHOE MPEMETHOE COJepIKaHKe, MTPEAyCMaTPUBAET paclpeeieHle ero
o Kj1acCaM U CTPYKTYPUPOBAHHUE IO pasjciiaM U TEMaM IPOTrpaMMbl 1O XUMHHU, ONPCACTACT KOJMYCCTBCHHBIC U KAaYCCTBCHHLIC
XapaKTEPUCTUKU COJCPXKaHMs, PEKOMEHAYEMYIO TIOCIEeNOBATEIbHOCTh H3YyYEHUS XHMHH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Ipoliecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4aromMxcs, ONpeessieT BO3MOKHOCTH
MIpeaAMeTa JUIs peaiu3annyl TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOW 0Opa30BaTesIbHOM MTPOrpaMMbl Ha yPOBHE OCHOBHOTO
obmero o6pa3oBaHus, a Takke TPeOOBaHUI K pe3ysibTaTaM OOYYEHHs XMMHH Ha ypOBHE IieJied M3Y4eHHs MpeaMeTa M OCHOBHBIX
BUIOB y4eOHO-TI03HABATEIbHON AEATEIBHOCTH 00YYaOMIerocs o0 OCBOSHHUIO Y4EOHOTO COAep KaHusI.

3HaHWE XUMHH CIIY’KUT OCHOBOI JUTsl ()OPMHUPOBAHMSI MUPOBO33PEHHS 00YHAIOIErocs, €ro MPeICTaBICHIH O MaTepUAIbHOM
€IMHCTBE MHpPA, BAXKHYIO POJIb HTPAfOT (OPMHUPYEMBIE XUMHEH MPEACTABICHUS O B3aMMONPEBPANICHUAX SHEPTUN U 00 IBOJIOINHU
BEIIECTB B NIPHUPOJIE, O MyTIX PEIICHHUS IT00aNbHBIX TPOOIEM YCTOHUMBOTO Pa3BUTHUS YEIOBEIECTBA — CHIPHEBOH, SHEPTETHUECKOH,
MUIIEBOH U 3KOJIOTMYECKOH O€30MacHOCTH, IPOOJIEM 3[paBOOXPAaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET pealiM3allii BO3MOXKHOCTEW JJIsi caMOpasBUTUS M (OPMHUPOBAHUS KYJBTYPhl JIMYHOCTH, €€ OOIeH u
(YHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (pOpMHpOBaHNE MBIIUICHHS U TBOPYECKHUX CIIOCOOHOCTEH OOYYaroIIMXCsl, HABBIKOB MX CaMOCTOSTEIbHOMN
yueOHOM AesATeNTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEIOBATENILCKUX YMEHNH, HEOOXOIMMBIX KaK B IIOBCEJHEBHOM XHM3HH, TaK U B
PO eCCHOHANBHON IESITENEHOCTH;

3HaKOMHUT CO CIENHU(UKONH HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsSJa HAa E€AWHCTBO TPHPOABI H
YeJI0BeKa, SBJISETCS OTBETCTBEHHBIM 3TANIOM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHONW TPAMOTHOCTH 00YYarOIINXCsl;

CIocoOCTBYeT ()OPMUPOBAHUIO LIEHHOCTHOTO OTHONICHHWS K E€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHPOAE, K UEIOBEKY,
BHOCHT CBOH BKJIa[] B 9KOJIOTHYIECKOE 00pa3oBaHUE 00YIAIOMINXCS.

Jannbie HampaBiieHHs B 0OydeHMHM XMMHH O0ECHEeYMBAIOTCS cHenu(puKoil comepkaHWs ydeOHOTO IpeaMeTa, KOTOPBIH
ABJISIE€TCA MEJarornyecKy aJanTHPOBAaHHBIM OTPaKeHHEM 0a30BON HAyKHM XMMHHU Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc Xxumum Ha ypOBHE OCHOBHOI'O 0OMIEro 0Opa3oBaHMs OPHCHTUPOBAH HAa OCBOCHHUE OOYYAIOIIMMHUCS CHCTEMBI
NEpBOHAYAIbHBIX MOHSITHI XUMHH, OCHOB HeOpFaHH‘ICCKOﬁ XUMHUHU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHITHI OpFaHI/I‘IeCKOﬁ
XUMHUH.

CrpykTypa cojepkaHHs NpOrpaMMbl IO XHMHM C(HOPMHpOBaHa HAa OCHOBE CHCTEMHOTO MOAXOAa K €€ H3y4YeHHIO.
ConepxaHue CKIaAbIBACTCS M3 CHUCTEMBI HOHITHUH O XMMHYECKOM OJJIEMEHTE M BEIIECTBE W CHCTEMBI NMOHSATHH O XUMHUYECKOW
peakuun. O0e 3TH CHCTEMBI CTPYKTYpHO OpPraHW30BaHBl IO NPHHIUITY I10CIECJOBATEIBHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUECKUX MPEACTAaBICHUI Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUIEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,;

— Ilepuoaunueckoro 3akona J{. 1. MeHnzeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHSI O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEJCTaBICHUHI 00 AIEKTPOIINTHYECKON AMCCONMAIINY BEIIECTB B PACTBOpaXx.

Teoperndeckue 3HaHUSI pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPHYECKH TOJYYEHHBIX M OCMBICIICHHBIX (haKTOB, Pa3BHBAIOTCS
MIOCJIEI0BATENIFHO OT OJHOTO YPOBHSI K JPYrOMy, BBINOJHSSA (YHKIMU OOBSCHEHUS W HPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS H
BO3MOXKHOCTEH IMPAKTUYECKOTO MPUMEHEHHS U ITOJyYEeHHsI U3y4aeMbIX BEIECTB.

OcBoeHue MpOrpaMMbl 10 XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO TIPECTABICHHUS O XMMHUYECKOH COCTaBISIONIEH HaydIHOMH
KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOW IPHPObI, IEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHMIO M METOJaM MO3HAHHS B HayKe.
W3yueHne XMMUHM TIPOMCXOAWT C TNPUBJICYCHHEM 3HAHUHA W3 paHee M3YYCHHBIX y4YeOHBIX mpenMmeroB: «OKpyXaromuil Mupy,
«buomnorus. 5—7 knaccel» U «PU3UKA. 7 KI1accy.

IIpn w3yueHMM XMMHHM TPOUCXOAWT (HOPMHPOBAHME 3HAHWH OCHOB XHMHYECKONW HAyKH Kak O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, ITPAKTHUCCKOM AEATEIBHOCTH UYEIOBEKA U KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJNbTYpbI. 3ajada y4eOHOTO
MpeaMeTa COCTOUT B (JOPMHPOBAHUU CUCTEMbI XMMUYCCKHX 3HAHWN — BaKHEHIINX (DAaKTOB, MOHATHIA, 3aKOHOB M TCOPETHUCCKUX
MOJIOKEHHUH, JOCTYIHBIX 00O0OIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, sS3blKka HayKH, B NPHUOOIIEHHHM K Hay4YHBIM METO/aM
NO3HAaHUA MpPU HU3YUCHUH BCUICCTB U XHUMHUYCCKHUX peaKL[I/Iﬁ, B (bOpMI/IpOBaHI/II/I U pa3sBUTHUU IMO3HABATCJIbBHBIX yMeHI/IfI n Hux



MIPUMEHEHNHU B y4eOHO-TTO3HABATEIbHON U Y4eOHO-MCCIIEI0BATENbCKON JIeITeIbHOCTH, OCBOCHNH TPaByil 0€30MacHOr0 00paIleHus
C BEIECTBAMU B IIOBCEIHEBHOH JKU3HU.

[Ipu n3ydeHnn XNMUU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMs Ba)KHOE 3HAYCHUE TIPHOOPENH TaKHe e, KaK:

— (opmupoBaHHE UWHTENIEKTYyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIILHOMY IIPUHSTHIO PELICHUH, CIIOCOOHO aanTHpOBaThCs K OBICTPO MEHSIOIINMCS YCIIOBHSAM JKU3HH;

— HAaNpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE INPHOOMEHHE OOyJaIOMMXCS K CAMOCTOSTEIbHOH IT03HAaBaTEIHHOM
JEeSITeIbHOCTH, HAYIHBIM METO/IaM ITO3HAHWUS, (POPMUPYIOIIIM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— oOecrieueHne YCIOBHUi, CIIOCOOCTBYIOUIMX HPHOOPETEHHIO OOYYarOUIMMHUCS OIBbITAa Pa3HOOOpa3HOH JesTeNbHOCTH,
MIO3HAHMS U CaMOTIO3HAHUSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITETCHIIHI), UIMEIONIMX YHUBEPCAIBEHOE 3HAUCHHE ISl PA3INYHBIX
BUJIOB JI€SATEIILHOCTH;

— (dopmupoBanne o0mel (QyHKIMOHATFHOW W €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHCJIE YMEHHH OOBICHATH U
OILICHUBATPH SIBJICHUS OKPYXKAIOIIETO MHUpA, WCIIONB3Ys 3HAHUS W OIBIT, IIOJyYCHHBIC NMPH U3yYCHWH XUMHUH, MPUMCHITH UX TPU
pelIeHNH poodIeM B TOBCEAHEBHOW KU3HH U TPYIOBOH NS TEITHHOCTH;

— ¢QopmupoBanue y 00ydYaromMXcsi T'YMaHHCTHUECKMX OTHOLICHHUH, IOHMMAHWS [EHHOCTH XMMHYECKMX 3HAHHMH JUIA
BBIPaOOTKH SKOJIOTMYECKH LIEJIECO00Pa3HOTO MOBEICHHS B OBITY M TPYI0BO JIESTEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/J0POBbS U
OKpY’Karollel IPUPOSHON Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEHl K CAaMOKOHTPOJIO M CAMOBOCIHTAHWIO Ha OCHOBE YCBOCHHS
00IIe4eTIOBeYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BEIOOPY MPOGIIIL M HANPABICHHOCTH JAIbHEHIIEro o0yaeHus.

OOmiee 9MCIO 9acoB, OTBENEHHBIX U W3yYEHHS XUMHH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, cocTaBiseT 136
4yacoB: B 8 kiacce — 68 gacos (2 yaca B Hezlelro), B 9 kimacce — 68 gacoB (2 yaca B HEZIEIIO).

COJAEP)KXAHUME OBYYEHUSA

8 KUIACC

IlepBonayaabHbIe XUMHYECKHE TIOHSATHUS

[Mpeamer xumuu. Ponp XMMuM B KM3HM 4YeloBeKa. XHMMHs B cucTeMe HaykK. Tema u BemecTBa. dusmueckue CBOHCTBa
BEIECTB. ArperatHoe cocTosiHHe BemiecTB. [loHsTHE 0 Meronax IMo3HaHWS B XWMHM. Uncrele BemiecTBa M cMecH. CrocoObl
paszieneHus CMecen.

ATOMBI M MOJEKYNBbl. XHUMHYECKHE 31eMEeHTHl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB. IIpoCThle M CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumndeckast (opmyna. BaneHTHOCTP aTOMOB XHMMHYECKHMX HJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHast aToMHas Macca. OTHOCHTENbHASI MOJIEKYIISIpHAst Macca. MaccoBasi 10111 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomngectBo BemiectBa. Momnbs. MomsipHas Macca. B3anMocBA3b KONMHMYECTBA, MAacChl M YHCIAa CTPYKTYPHBIX €IUHHIL
BerrecTBa. Pacuérel o hopMynaM XUMHUYECKUX COCTUHECHUI.

dusnueckue M XUMHYECKHE SBICHHS. XUMHUECKas peakius U e€ MNpHU3HAKU. 3aKOH COXPAaHEHMS MacChl BEIIECTB.
Xumundeckue ypaBHeHHs. Kitaccudukanusi XAMHUYECKUX peakiui (COeANHEHNSs, pa3IoKeH s, 3aMeIlleHNs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XHUMHYECKOW IOCYIOH, MpaBwiaMH paboThl B JabOpaTopuu M mpuéMaMu oOpalieHus ¢ JadopaTOpHBIM
00opy/ioBaHNEM, M3YUEHHE M ONHCaHue (U3MYECKUX CBOWCTB OOpa3IOB HEOPTaHMYECKHX BEIIECTB, HaONOAeHHE (PH3NYecKux
(nmaBieHUe BOCKa, TasHUE JIbJla, PACTHPAHUE caxapa B CTYINKEe, KUIEHHE W KOHAEHCAIMs BOJABI) M XMMUYECKHX (TOpEHHE CBEYH,
MIPOKAJIMBAHNE MEJHOM MPOBOJIOKH, B3aNMOJICHCTBHE MeNa C KUCIIOTOMN) SIBIEHHUH, HAOII0JeHNE 1 OMHMCAaHNE TPU3HAKOB NPOTEKAHUS
XMMHYECKHUX peaknnii (pa3oxXeHue caxapa, B3aUMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapws, pa3iIokeHHE THAPOKCHIA MEIH
(IT) mpu HarpeBaHWH, B3aUMOJCHCTBHUE jkene3a ¢ pacTBopoM conu Menu (1), m3ydenne cnocoOoB pa3zieieHus cCMeceil: ¢ MOMOIIBI0
Mar{Hura, (WIbTPOBaHHE, BBITAPUBAHKE, JUCTHILLALNSA, XpoMaTorpadus, MpoBEICHUE OYNCTKH TTOBAPEHHOMN COJH, HAOIIOAECHHE U
ONMCaHHWE PE3yNbTAaTOB NPOBEJICHHS OIbBITA, MUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCHl, CO3JaHHe MOAETeH MOJIEeKYT
(IapocTep>KHEBBIX ).

BaxxHelimme npeacTaBuTe I HEOPTaHUYECKHX BelllecTB

Bozayx — cmech razoB. CoctaB Bo3ayxa. Kucnmopon — sanemeHT u npoctoe BeniecTBo. HaxoxkaeHne Kucaopoaa B IpUPOJE,
¢dusnueckre U XumMu4yeckue cBoicTa (peakuuu ropenus). Oxcunsl. [Ipumenenne kuciaopona. CrocoObl Mody4eHHs KUCIoposa B
nabopaTopun ¥ NPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa B npupoze. O30H — ajutoTporHas MoguduKkanys Kucaopoa.

TeroBo# >QPEKT XMMUYECKOH PEakIiH, TEPMOXUMHUYECKAE ypaBHEHHS, 9K30- M SHAOTEPMHUECKHE PEaKIUH. TOIUINBO:
yroJb U METaH. 3arpsi3HeHNE BO3/1yXa, yCHIICHHE TAPHUKOBOTO 3(h(eKTa, pa3pylIeHHEe 030HOBOTO CIIOSI.

Bonmopox — snmemeHT m mpoctoe BemecTBo. HaxoskneHwe Boxopoma B mpupone, (GpU3NYecKHe W XMMHYECKHE CBOWCTBA,
MIPUMEHEHHE, CIIOCOObI omydeHus. Kucnoter u conm.

MomnsipHeiil 006EM Ta30B. Pac4€TsI 10 XUMUYECKUM YPaBHEHUSIM.



Om3nueckue cBoiicTBa Bombl. Boma kak pactBoputens. PacTtBopel. HachlmieHHBIE W HEHACHIIICHHBIC PACTBOPEL
PacTBOpHMOCTE BeliecTB B BojJe. MaccoBast 1oJs BEIIeCTBa B pacTBOpe. XMUMHYECKHE CBOWCTBa BoAbl. OcHOBaHUS. Poib pacTBOpoB
B MIPHUPOJC U B )KU3HU deroBeka. KpyroBopoT Boabl B prpoae. 3arps3HeHne IPUPOAHEIX BoJ. OXpaHa M OYHCTKA TIPUPOIHBIX BOJ.

Knaccudukamus Heopranmueckux coeamHeHnid. Oxkcupnpl. Knaccmmkamumss okcumoB: cojeoOpasyromie (OCHOBHBIE,
KHCIOTHBIE, am(poTepHble) u HecoleoOpasyromue. Homenkmatypa okcnaoB. Du3MUECKHe M XUMHYECKHE CBOWCTBA OKCHIOB.
ITony4yeHue okcuaoB.

OcuoBanwust. Kitaccudukanus ocHOBaHMH: MIENOYN U HEPACTBOPUMBIE OcHOBaHUSA. HomeHknaTypa ocHoBaHuil. dusndeckue
U XMMHUYECKHE CBOicTBa ocHOBaHUM. [ToyyeHue ocHoBaHU.

Kucnorsl. Knaccudukanus kuciot. HomeHknatypa kucinoT. @U3HUecKrue ¥ XUMHYCCKHE CBOMCTBA KUCIOT. Psi akTHBHOCTH
metaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneit. dusndeckue 1 xuMudeckue cBoiictsa coineil. [omydyenue coneit.

I'enetnueckas cBsA3b MEXKIY KJIaCCAMH HEOPTaHUUYECKUX COCTMHEHUI.

Xumuueckuii Ikcnepumenm:

KauyeCTBEHHOE OIpEJelICHUE COJICp)KaHMUsS KHCIOPOAa B BO3IyXe, MOJyYCHHE, COOMpaHWE, paclio3HaBaHWE U W3YUCHUE
CBOWCTB KHCIIOpOJa, HAOIIOACHUE B3aNMOICHCTBHSI BEIIECTB C KHUCIOPOIOM M YCIOBHS BO3HHKHOBEHUS W MPEKpAICHUS TOPCHUS
(moxxapa), o3HaAKOMIJICHHE C 00pa3llaMi OKCHIOB M ONHCAaHHE WX CBOWCTB, MONy4YeHHE, cOOMpaHWe, paclio3HABaHNE W M3yUCHHE
CBOWCTB BOoAOpoja (TOpeHne), B3auMoAercTBie Bomopona ¢ okcuaoM mean (II) (Bo3MOXKHO HCIIONB30BaHHE BHIEOMATEPHAIIOB),
HaOiroieHne 00pas3loB BEMIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBaHWE OCOOCHHOCTEH pACTBOPEHUS BEHIECTB C PA3IMYHOU
PpacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J10J1el pacTBOPEHHOTO BEILIECTBA, B3aUMOIEHCTBHE BOJIBI
C MeTaJulaMH (HaTpHeM M KaibliueMm) (BO3MOXKHO HCIOJB30BAHHE BHICOMATEPHUAIOB), HCCIEIOBaHNE 00pa3IioB HEOPTaHUIECKHUX
BEIIECTB PAa3JIMYHBIX KJIACCOB, HaOJIOIEHHE H3MEHEHHUS OKPAacKH HHAMKATOPOB B PACTBOpaxX KHUCIOT W IIeNo4Yel, u3ydeHue
B3auMozeiictBua okcuga Meau (II) ¢ pacTBopoM cepHON KUCIIOTHI, KUCIOT C METaJUIAMHU, peaklui HeWTpaau3aluu, MOTydeHHe
HEPaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO MeTajlla APYTMM M3 pacTBOpa COJIM, PELIeHHE SKCIEpUMEHTANbHBIX 3a1ad I0
TeMe «BaxHeliue Kinacchl HEOPraHUYEeCKUX COCTUHEHUIN.

Iepnoanuecknii 3axkon u Ilepuonnyeckas cucrema xummudeckux djaeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cB3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINA

[lepBble MOMBITKH KITACCH(PHUKANANA XUMHUYECKUX JIeMEHTOB. [IOHSATHE O Tpymmax CXOIHBIX AJIEMEHTOB (LIEIOYHBIE H
[IeTI0OYHO3EMENbHBIC METAJITBL, TAOTEHBI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEpHBIE OKCHUIBI M THIPOKCH/IEI.

Ilepnonuueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snneMeHToB JI. M. MenneneeBa. Koporkonepuoanas u
mHHONepuoaHas (opmel Ilepmomgmueckort cucrempl xummdeckux siemeHToB . M. MengeneeBa. llepwomsl u TPYIIEL
OU3HUECKUIT CMBICH MTOPSAKOBOTO HOMEPa, HOMEPOB MEPHOAA U TPYIIIHI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3otonsl. DnekTpoHsl. CTpoeHHe 3IeKTPOHHBIX 000JI04eK aTOMOB MepBBIX 20
xuMuueckux snemeHToB llepuonnueckoir cucremsr JI. WM. MengeneeBa. XapakTepuUCTHKa XUMHUYECKOIO 3JEMEHTa IO €ro
nonoxkeHuro B [lepuoanueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMsI paJilyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETaJJIMUECKUX CBOICTB 1O
TpyTIaM | Mepruoiam.

3nauenue [lepunoauueckoro 3akoHa u [lepruoguueckoit cucTeMbl XUMUYECKUX DJIEMEHTOB JJISl PA3BUTHS HAYKHU U IMPAKTHKH.
J. Y. MenpeneeB — y4€HbIN U IpaXkIaHUH.

Xummdeckas cBsi3b. KoBaneHTHast (OJSpHAs W HEMOJSPHAs) CBA3b. DJIEKTPOOTPHIATEIFHOCTh XUMHUYECKUX HIIEMEHTOB.
Honnas cBs3b.

Crenenp okucinerns. OKUCINTETFHO-BOCCTAHOBUTEIBHBIE peakiiu. [Iporeccsr OKUCIeH s 1 BOCCTaHOBICHUA. OKUCITUTEIH
1 BOCCTAHOBUTEIIH.

Xumuueckuit Ixcnepumenm:

n3ydyeHue oOpaslOB BELIECTB METANIOB M HEMETAIOB, B3aWMOJEHCTBUE TMIPOKCH/AA LIMHKA C PAacTBOPaMH KHUCIOT H
1iesIoyel, NMPOBEJCHUE OINBITOB, WIIIOCTPUPYIOMUX NPHUMEPHl OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX pEaKIMi (FOpeHue, peakluu
Pa3IIoKEHUS], COSTUHEHHUS).

Mescnpeomemmnoie ceasu

Peanu3zanust MexXnpeMeTHBIX CBsA3EH IPH M3YUYEHUH XMMHUH B 8 Kilacce OCYLIECTBISIETCS Yepe3 MCIONb30BaHUE KaK OOIINX
€CTeCTBCHHO-HAYYHBIX TOHSATHHA, TaK W MOHSTHH, SBISIONIMNXCS CUCTEMHBIMH I OTICIBHBIX MPEAMETOB €CTECTBCHHO-HAYIHOTO
UKJIA.

OOmue ecTeCTBeHHO-HAYYHBIC TOHSATHS: HAyYHBIA (pakT, THIIOTE3a, TCOpHs, 3aKOH, aHAJN3, CHHTE3, KiacCH(UKAIWs,
MIEPUOINIHOCTD, HAOIIOJCHNE, SKCIIEPUMEHT, MOACTHPOBAHNE, N3MEPEHHE, MOJIEINb, SIBIICHHE.

Om3mka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIWZA, HW30TONbBI, pPaIUOAaKTUBHOCTh, MOJIEKYJa,
QNEKTPUYECKUA 3apsAf, BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHE BEUIeCTBA, ra3, (U3UYECKHUE BENWYHUHBI, CIUHHIBI
HM3MEpEHHs1, KOCMOC, IJIaHEeTHI, 3BE3/161, COHIIE.

Buonorus: porocunres, Apixanue, ounochepa.

I'eorpadus: arMocdepa, runpocdepa, MUHEPAIBI, TOPHBIC TOPO/IBI, MOJIC3HBIC HCKOMTAEMBIC, TOIIMBO, BOJAHBIC PECYPCHI.

9 KJIACC



BemecTBo 1 XuMHUecKkas peakuus

Ilepuoguueckuit 3axoH. Ilepuoamueckas cucrema xumuueckux siemeHtoB . M. MengeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XMMHYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kalus, KAIbIHUA W X COCAWHEHUI B
COOTBETCTBHH C MOJ0KEHHEM 3JIEMEHTOB B [lepnoaudeckoi cCHCTEME B CTPOCHUEM X aTOMOB.

CrpoeHue BemecTBa: BUIbI XUMUYECKOH CBA3H. THIIBI KPHCTAJUIMYECKUX PEMIETOK, 3aBUCHMOCTD CBOMCTB BEILIECTBA OT THIA
KPUCTAIITUYECKON PEIIETKH U BUJA XUMHUYECKOM CBS3H.

Knaccmbnxauml 1 HOMCHKJIaTypa HEOPraHNYCCKHUX BCIICCTB. XUMHUYECKHE CBOMCTBA BCHICCTB, OTHOCAIINXCA K Pa3JIMYHBIM
KjracCaM HCOPTaHUYCCKUX COC}II/IHGHHﬁ, TCHETUYECCKasA CBA3b HCOPraHNMYCCKUX BCIIECTB.

Knaccudukanus xuMuueckux peakiuii o pa3JIn4yHbIM IPU3HaKaM (10 YUCIY ¥ COCTaBY YYacCTBYIOIIMX B PEAKLIUH BEIIECTB,
Mo TerioBoMy S(GQeKTy, 10 H3MEHEHHIO CTEIIeHEH OKHCICHHS XHMMHUYECKHX OJJIEMEHTOB, MO OOpaTMMOCTH, IO YYacTHIO
KaTtanuzaropa). JK30- U HJIOTEPMHUECKHE PEaKINH, TEPMOXUMUIECKUE yPaBHEHHUS.

[onsiTre o ckopocT XUMUYECKON peakuuu. [ToHsTHEe 00 00paTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusax. [lonsaTue o
TOMOTEHHBIX W TeTEepOreHHBIX peakuusx. [lonstue o katanmse. [loHsTHE O XMMHYECKOM paBHOBecHH. DakTOpbI, BIUSIONIME HA
CKOPOCTh XUMHUYECKON PEaKkIny 1 TOJIOKEHNE XUMHUUECKOTO PAaBHOBECHS.

OKHCINTENTbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMH, JJEKTPOHHBIH OalnaHC OKHCIMTENFHO-BOCCTAHOBHTEIBHON —PEAKIUH.
CocraBneHne ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C MCIIOIB30BAHIEM METO/A 3JIEKTPOHHOTO OaaHca.

Teopust HNEKTPONNTHIECKON TUCCOMUALNH. DIEKTPOIUTHI M HEANEKTPOINThl. KaTnoHsl, aHnOHBI. MeXaHu3M AucCOnnannuu
BEILECTB C Pa3INYHBIMH BUIaMH XUMHUYIECKOH CcBsi3u. CTeneHp aucconnanui. CUIbHBIE U CIa0bIe JEKTPOIHTHI.

Peakiiuy noHHOro OOMEHa. Y CIIOBHS MPOTEKAHUS peaKkIMid HOHHOTO 0OMeHa, TOJHbIE M COKpAIIEHHBIC HOHHBIC YPaBHEHUS
peakuuii. CBOMCTBAa KMCJIOT, OCHOBAaHUN U COJIE B CBETE MPEACTABIECHUN 00 3IEKTPOTUTHYECKON aucconuanuu. KauecTBeHHBIE
peakuuu Ha noHbl. [ToHsATHE O rUIpONIU3E COJIeH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJIEJISIMA KPUCTAIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIECTB — METAJUIOB U HEMeTaJuIoB (rpadura u
ayMasa), CIIOXKHBIX BELIECTB (XJIOpHIa HATPHs), MCCIIETOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOW pEakIMH OT BO3/CHCTBUS
pa3nuHBIX (PAKTOPOB, MCCIIEAOBAHUE DJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca ANCCOIMAIMN KHCIIOT, IIENOoYed H
coseil (BO3MOXKHO HCIIOJIb30BaHNE BHUIEO MaTE€PUAIOB), IPOBEJCHNE ONBITOB, MWILTIOCTPUPYIOMNX NPU3HAKH HMPOTEKAHUS PEaKLui
noHHOTO oOMeHa (oOpa3oBaHME OCajgKa, BBIJENCHHWE Ta3a, OO0pa30BaHHE BOJBI), OMNBITOB, MUIIOCTPHPYIOMNX MPUMEPHI
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHUE, PEaKIUH DPa3I0KEHHS, COSIMHEHHS), PACHO3HaBAHHUE HEOPTraHWYECKHX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKINI HA HOHBI, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 MX coeANHEHUS

Obmrast xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepHBIE CTENEeHH OKHUCIeHus. CTpoeHHe U
(u3MuecKkre CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB. XMMHUYECKHE CBOMCTBA Ha IpUMepe XJopa (B3aUMOJIEHCTBHE C METAILIAMH,
HeMeTaJulaMH, nienodamu). XiopoBogopos. CoisiHas KUCIOoTa, XUMUYECKUE CBOMCTBa, MMojy4eHue, npumeneHue. Jleiicteue xiopa
1 XJIOPOBOJIOPO/Ia Ha OpPTraHn3M 4elioBeKa. BaxkHeHe XIopuIbl M UX HaX0XJICHUE B TIPHPO/IC.

OOmast xapakrepuctuka 3meMeHToB VIA-rpynmbsl. OcOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEIIEHH OKHCIICHHSI.
Crpoenne u ¢u3nUYecKue CBOMCTBA NMPOCTHIX BEIIECTB — KHCJIOpOJa M Cepbl. AIIOTPOIHbIE MOAW(UKAINY KHUCIOPOAa U CEpHI.
Xumndeckue cBoicTBa cepbl. CepoBOOpOA, CTpoeHNE, GU3MUECKHE U XUMHYecKHe cBOoWCTBAa. OKCHABI cephbl Kak MPeCTaBUTENIN
KHCJIOTHBIX OKcuaoB. CepHast Kuciiora, (PM3MUYECKHE M XHMHYECKHE CBOWMCTBa (0OHIME Kak IpEICTaBHTENs Kiacca KUCIOT U
crierduaeckue). XMMUIECKHE PEAKINH, JIEKAIIHE B OCHOBE IPOMBIIIIIEHHOTO CIIOC00a MOTyYeHHUs CepHON KUCIOTHL. [IprMeHenne
cepHOll KuCIOTHL. CoNy CepHON KHCIIOTHI, KadeCTBEHHAs peaknus Ha cynbgar-noH. HaxoxmeHuwe cepbl W €€ COCOUHEHWI B
npupoze. XUMHYECKOEe 3arpsA3HEHHE OKPYXKAloUIeH Cpelpl COCOUHEHMSMH CEepbl (KHCIOTHBIE IOXKIW, 3arpsA3HCHHE BO3AyXa U
BOZIOEMOB), CITOCOOBI €ro MPEIOTBPAIICHHSI.

OO0ras xapakTepucTHKa 31eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETIEHH OKHUCIIEHHS. A30T,
pacrmpoctpaHeHue B npupoje, Gu3nueckue 1 XUMHUecKue cBoiictBa. Kpyrosopor azora B mpupojne. AMMHUak, ero (gpusznieckue u
XHUMHYCCKUC CBOﬁCTBa, MOJYYCHUC U NPHUMCHCHUEC. Conu aMMOHUs, HX (I)I/ISI/IHCCKI/IG U XUMHUYCCKHC CBOﬁCTBa, MMPUMCHCHUC.
KavecTBeHHast peakius Ha MOHBI aMMOHUS. A30THasl KMCIIOTa, €€ MoylydeHue, GU3MYeckue U XMMHUECKHe CBOicTBa (00IIue Kak
MIPEACTaBUTENS KJlacca KUCIOT M cnenuduyeckue). Mcrnonp3oBaHue HHUTPAaTOB M COJie aMMOHHSI B KauecTBE MHHEpAIbHBIX
ynoOpeHnii. XuMHUYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCAMHEHUSMM a30Ta (KUCIOTHBIE NOXIH, 3arps3HEHHE BO3IyXa,
mo4BHI ¥ BoZoéMoB). Pocdop, amnorponasie Mogudukanmu docdopa, pusndeckne n xummudeckne cpoiicta. Okena docdopa (V)
n ¢ocdopHas KUCIO0Ta, PU3MUECKHE M XUMUYECKHE CBOWCTBA, NomydeHne. McmnonpzoBanue (ochaToB B KauecTBe MHHEPAIBHBIX
yIOOpeHHH.

OO6mrast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakKTepHBIC CTEIIEHHW OKHCIICHISL.
VYraepon, amIOTpONHBIE MOAWGMUKAIINK, PACIPOCTpAaHEHHWE B MPHpoOIe, (QU3MUECKHE M XHMHUYECKHE CBOUCTBA. AICOPOIHSL.
Kpyrosopot yranepona B mpupone. Oxcuasl yriaepoaa, ux GU3HUECKHE U XMMHYECKHE CBOMCTBA, EHCTBHE HA JKHBBIE OPTaHU3MBI,
MONTyYeHNUE U MIPUMEHEHHE. DKOJIOTHYeCKHe MPOoOIeMBl, CBI3aHHBIE ¢ OKCHIOM yriepona (IV), runoresa riio0anbHOTO MOTEMIICHUS
KJIMMaTa, MapHUKOBBIN 3 (deKT. YrospHas KUCioTa U e€ coiu, UX (PU3NUeCKre U XMMHYECKHE CBOMCTBA, TI0JyYeHUE U IPUMEHEHHE.
KavecTBeHHasi peakuusi Ha KapOoHaT-MOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEOHULMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO3sTCTBE.



[lepBoHauanbHBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAWHEHUSX yriiepona (MeTaH, 3TaH, 3THICH, alleTHJICH,
9TaHOJ, TNIMIEPHH, YKCYCHas Kuciorta). [IpuposHple HCTOYHUKHN YIIIEBOAOPOJOB (YIroib, IIPUPOAHBIN Ta3, HE(PTH), MPOIYKTHl HX
nepepaboTku (OSH3MH), UX PO B OBITY W MPOMBIIUICHHOCTH. [IoHATHE O OMOJOTMYECKHM BaKHBIX BEIECTBAX: XKHpaX, Oenkax,
YTJIE€BOJIaX — M MX POJIH B JKU3HM YEJIOBEKa. MaTeprualbHOE EANHCTBO OPTaHUYIECKUX M HEOPTaHUIECKUX COCANHEHHUH.

Kpemnunit, ero ¢pusmueckue n XUMHYECKIE CBOICTBA, Moy4deHre U npuMeHeHne. CoequHeHNs KpeMHuUs B mpupoxae. Oourie
npencrasieHns 06 okcuae kpemuus (IV) u kxpemuueBoit kuciore. CHIMKATHI, HX WCHOIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxmneilme cTpouTenbHBIE MaTepUaNbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xeine300eToH. [IpoOiembl Ge3omacHOro
HCIIOJB30BaHUA CTPOUTEIIbHBIX MaTCPUAJIOB B HOBCGHHGBHOﬁ JKHU3HHU.

Xumuueckuii Ikcnepumenm:

H3y4YeHHe OOpa3lOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI, NPOBEJCHHE KAa4ECTBEHHBIX peakinuili Ha
XJIOPU-MOHBI ¥ HAOJIIOJICHNE TIPU3HAKOB UX MTPOTEKAHMs, OIBITHI, OTpaXKaloIIne PU3NIECKUEe U XUMHYECKHE CBOMCTBA raJIoT€HOB U
WX COoeIUMHEHHH (BO3MOXKHO MCIOJIB30BaHUE BHIECOMATEpUAlOB), O3HAKOMJIEHHE C OO0paslaMd XJIOpPHUAOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C o0OpasiaMu cepbl U €€ COeqMHCHMSMH (BO3MOXHO HCIIOJIb30BAaHWE BHECOMATEpHAIOB), HAOIIOAEHHUE IIpoliecca
oOyrnMBaHMs caxapa I0Jl JAEHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, W3yYeHHE XMMHYECKHX CBOWCTB pa30aBICHHOH
CEpPHOM KHCIIOTHI, TPOBEICHNE KAaUECTBEHHOW PEaKIMK Ha Cynb(}aT-HOH M HAOJIIOACHHE PU3HAKa e€ MPOTEKaHus, 03HAKOMIICHHE C
(u3MIeCKUMHU CBOHCTBaMH a30Ta, pochopa M UX COeNNHEHUH (BO3MOXKHO HCIIOIH30BAHNE BUICOMATEPHAIIOB), 00pa3liaMi a30THBIX
u ¢pochopHBIX ynoOpeHuii, moaydeHne, coOupanue, paclo3HaBaHHE W M3yUCHHWE CBOWCTB aMMHaKa, IPOBEIEHHE KadeCTBEHHBIX
peakiuii Ha HOH aMMOHHA U Goc(aT-uOoH U U3ydeHHE NPU3HAKOB MX IMPOTEKAaHUs, B3aUMOJICHCTBIE KOHIIEHTPHPOBAHHONW a30THON
KHUCJIOTBI C MeIbi0 (BO3MOXHO HCIIOJb30BAaHWE BHACOMATEPHANIOB), HM3yYeHHE MoJleliell KPUCTAIUIMYECKUX pelmETOK aMasa,
rpaduTta, QysiepeHa, 03HAKOMJICHHE C POLIECCOM aACcopOIMK PAacTBOPEHHBIX BEIICCTB aKTHBHPOBAHHBIM YIIIEM M YCTPOWCTBOM
MIPOTHBOra3a, MojlydeHue, COOupaHue, paclo3HaBaHUE U U3Y4YEHHE CBOMCTB YIJIEKHUCIIOTO T'a3a, POBEJCHUE Ka4YeCTBEHHBIX PeaKini
Ha KapOOHAT W CHJMKAT-HOHBI W W3y4YCHWE IIPU3HAKOB HX INPOTEKAHWS, O3HAKOMIICHHE C WPOJYKIHEH CHIMKAaTHOMN
MIPOMBIIIICHHOCTH, PEellIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeie HeMeTalutbl U UX COSANHEHUS.

MeTa/uIBI M MX COETMHEHUS

OOmast XxapakTepUCTUKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWM HMX MOJIOXKEHMs B [lepnommueckoil cucreme
xuMuueckux sneMenToB J[. 1. MenzaeneeBa u crpoeHust arToMoB. CTpoeHHe MeTayuloB. Meramndeckasi CBsI3b M MeTaJuIndecKast
KpHCTAJUTMYECKasd PeIEéTKa. DINEKTPOXMMUYECKUH P HANpsDKEHUH MeTaiioB. OU3MYECKHe W XMMUYECKHE CBOWCTBA METaJUIOB.
O6mrie crocoObl morydeHusi MeTainioB. [IoHATHE 0 KOPPO3WH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT KOoppo3uu. CIIiaBbl
(ctanp, 4yTyH, JIOPATIOMUHINA, OPOH3a) H UX IPUMEHEHHE B OBITY U IIPOMBIIUIEHHOCTH.

Illenouynsie Metamibl: nosnoxeHue B Ilepuoguyeckoit cucreme xumuueckux anemeHToB [[. M. MenneneeBa, ctpoeHue ux
aTOMOB, HaxOXXJeHHE B mpupoje. Puzndyeckne U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaiws). OKCHABI U THAPOKCHUIBI
HaTpuA U KaJIuA. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIJIOB U UX COC}II/IHGHHﬁ.

IlenoyHO3eMeENbHBIE METAJLIIBI MAarHUKA U KaJlbLMN: NoJI0KeHUE B llepuonnyeckoil cucreme xumudeckux snemenTos [I. M.
MeHeneeBa, CTpOCHHE UX aTOMOB, HaXOX/IeHHE B pupoe. Pu3nveckre U XMMHUYECKHE CBOMCTBA MarHus U Kajblus. BaxHelme
COEIMHEHUsI Kablusl (OKCHL, THAPOKCU, col). JKECTKOCTH BO/IBI M CLIOCOOBI €€ yCTpaHeHus!.

AmromuHuil: nonoxenue B Ilepuommdeckoil cucreme xumuyeckux sneMmeHToB J[. WM. MenneneeBa, cTpoeHue aroma,
HaxoXJIeHue B mpupone. Pu3Mueckue W XMMHYECKHE CBOMCTBA AITIOMHHHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA M THAPOKCHIA
QTIOMHHUSL.

XKeneso: monoxenue B [lepnonmueckoil cucreme xummudeckux >neMentos 1. M. Menneneesa, ctpoeHre aTOMa, HaXOKACHHUE
B npupoje. Puznveckne W XUMHUYECKHE CBOWCTBaA skene3a. Okcuapl, ruapokcuanl 1 comn xkenesa (II) m xxemesa (III), mx cocras,
CBOICTBA U OJIyYEHUE.

Xumuueckuit Ixcnepumenm:

O3HaKOMJIEHHE ¢ o0paslaMH METalIOB U CIUIABOB, UX (PU3MYECKHMMHU CBOMCTBAMH, W3y4YCHHUE PE3YyJIbTAaTOB KOPPO3UHU
METaJIOB (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEIHCTBHSI OKCHIA KalbLMs W HATPUS C BOJOM
(BO3MOXXHO HCIIOJIb30BaHME BHEOMATEPHUAJIOB), HCCIEIOBAHNE CBOWCTB KECTKOM BOJBI, Ipollecca TOPEHHs kee3a B KUCIOpoe
(BO3MOXHO HCIIOJIb30BAaHHE BHIECOMATEPHAIOB), NPHU3HAKOB NPOTEKaHUS KaYeCTBEHHBIX pPEaKkIWii Ha WOHBI: MarHus, KajbIus,
amoMuHus, nuHKa, xeneza (II) u xeneza (I11), meau (II), HaGnroneHne U omKcaHue MPOLECCOB OKPAIIMBAHUS IUITAMEHH MOHAMH
HaTpHs, Kauus W Kaublus (BO3MOXKHO HCIIOJIB30BaHHE BH/IEOMAaTEpUaIOB), HCCIEIOBaHHE aM(OTEpHBIX CBOWCTB TI'MIPOKCHAA
QTIOMHHUS U THAPOKCH/A ITMHKA, PelIeHNE IKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMe «BaskHelIme MeTaiIbl U MX COCMHEHHSD).

XuMHus U OKpy:Kauas cpega

BermecTBa 1 MaTepuansl B MOBCEIHEBHON KHU3HH YeloBeKa. be3omacHoe uenonp30Banue BEIIECTB U XUMUYIECKUX PEAKIUN B
OpITy. IlepBast TOMOIIb TPH XUMHUYECKHX OXKOTaX U OTPABIICHUSX.

XUMHUYECKOe 3arps3HeHNe OKpY’Karomied cpernsl (TpeaenbHas MoIMycTUMas KOHIeHTpanus Bemiects, nanee — [11K). Pomb
XMMHH B PEIICHUHU 3KOJOTHYECKUX TPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3y4yeHue 00pasloB MaTepualioB (CTEKIIO, CIUIABbI METAJLIOB, IIOJIMMEPHbIC MaTepHAaJIbI).

Meswcnpeomemmuule céazu



Peanmzanust MeXIPEIMETHBIX CBS3CH MPH U3YUYCHUH XUMHU B 9 KJIacCe OCYIIECTBISCTCS Yepe3 MCIIOIb30BaHUE KaK 00X
€CTECTBEHHO-HAYYHBIX TMOHSATHH, TAK M MOHSATHH, SBIISIOMINXCS CHUCTEMHBIMH JUIS OTJCIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HKIIA.

OOumie ecTrecTBeHHO-HAyYHBIC TOHSATHA: HAaydHBIA (DakT, THIIOTE3a, 3aKOH, TEOpHWs, aHAJM3, CHHTE3, KIacCH(UKAIIWS,
MEPUOANIHOCTD, HAONIOJCHUE, SKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPEHUE, MOJIEb, SIBIICHUE, MAPHUKOBBII 3 deKT, TeXHOIorUs,
MaTepHaJIbL.

®dusnka: wmarepusi, aToMm, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHMJ, W30TOMbI, PaJAUOAKTUBHOCTh, MOJEKYIa,
JJIEKTPUYCCKHIA 3apsii, MPOBOJHUKHU, IOJYINPOBOJAHUKH, TUIICKTPHUKH, (DOTOJIEMEHT, BEIIECTBO, TElO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTAJUTHYECCKAs: PEHIETKA, CIUIABBI, (PU3UUCCKUC BETHYUHBI,

WHUIIBI K3MEPCHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COIHIIC.

Buonorus: dorocunTes, apixanue, Ouochepa, IKOCHCTEMa, MUHEPAIBHBIC YIOOPCHHS, MUKPOIIIEMEHThI, MAaKPOIJIEMEHTEI,
MUTATEILHEBIC BEIECTBA.

INJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOT'O OBIIIET'O
OBPA30BAHUA

JUYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE PE3yNbTaTHl OCBOCHHS IPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs JOCTHTAIOTCA B X0/¢ 00yUeHHSI XUMIH B
€IMHCTBE YIEeOHON M BOCIIUTATEIHHOH NESTETHHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKHMH CONHMOKYJIHTYPHBIMH U
JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSAMH, IIPUHATHIMHU B OOIIECTBE MpaBUJIAMH M HOPMAaMH HOBEACHUS M CIIOCOOCTBYIOT IIpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS M COIMATH3AINN 00YJaOIITIXCSl.

JIndyHOCTHBIE PEIYIbTAThI OTPAXKAIOT TOTOBHOCTH 06yqa}oumxc51 PYKOBOJACTBOBATHCA CHUCTEMOMN MO3UTHBHBIX IIEHHOCTHBIX
OPHUEHTAIIMI U PACIIUPEHHUE ONBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMoTHYECKOTr0 BOCITATAHHUS:

[ICHHOCTHOT'O OTHOIIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAyJYHOMY HACJICIIHIO, TOHUMAHKS 3HAUCHHUS
XMMHYECKOH HAyKd B JKU3HH COBPEMEHHOTrO OOIIECTBA, CIIOCOOHOCTH BIAJNETh JOCTOBEpHOW wWH(poOpMamUed O MepesoBhIX
JOCTIDKCHUSIX M OTKPBITHSIX MHPOBOW M OTCYCCTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa H
00IIeCTBa,;

2) rpa’aaHCKOr0 BOCIIUTAHUS:

MPEICTABICHAS O COIHANBHBIX HOpPMaxX W IPaBHIAX MEKIUYHOCTHBIX OTHOMICHHH B KOJJICKTHBE, KOMMYHHKATHBHOW
KOMIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HON, YIeOHOUCCIIEA0BATEIHCKON, TBOPUECKOH M APYTUX BUAAX ACATEIFHOCTH, TOTOBHOCTH
K Pa3HOOOPa3HON COBMECTHOH NEATEIHHOCTH NPH BHIIOJIHEHWH YYEOHBIX, IMO3HABATENBHBIX 3a/a4, BBITOJHCHUH XUMHYECKHX
SKCIEPUMEHTOB, CO3JaHUN yUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHHUMAHHIO M B3aHMMOIIOMOIIH B IpoIiecce 3TOM y4deOHOM
JCATCIIBHOCTH, TOTOBHOCTH OLICHUBATH CcBOE TOBCIACHUC U MOCTYIIKK CBOUX TOBapI/IHIef/'I C MMO3MIIUH HPABCTBCHHBLIX U ITPABOBBIX
HOPM € y4€TOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PCHYCCKHUE TPEACTABICHUS O BEIIECCTBE M XUMHYECKOW PEaKIMU, COOTBETCTBYIOIIUE COBPEMECHHOMY YPOBHIO
Pa3BUTHs HAyKH M COCTABJISIONINEC OCHOBY JUIS MOHUMAHHS CYINTHOCTH HAyYHOW KapTUHBI MHpA, MPEICTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOMABI, B3aUMOCBS3SX YEIOBEKa C MPUPOIHON Cpeloil, O pONHM XUMHUA B TO3HAHHH STHX
3aKOHOMEPHOCTEN;

MMO3HABATENEHEIE MOTHBBI, HAlpaBIICHHbIE HA IOJYYCHHE HOBBIX 3HAHWU 10 XHMHH, HEOOXOIOMMEIC s OOBSICHEHUS
HaOIIOIaeMBIX TIPOLIECCOB W SIBJICHUH, MMO3HABATEIbHON, HHOOPMAIIMOHHON M YHTATENBCKOW KYJIBTYyphHI, B TOM YHCJIIC HABHEIKOB
CaMOCTOSITETFHONH paboThl ¢ yYeOHBIMH TEKCTaMH, CHOPAaBOYHOW JHTEPaTypoil, IOCTYMHBIMH TEXHWYECKHMH CPEICTBAMHU
WH(POPMAMOHHBIX TEXHOJIOTHH;

HHTEepeC K OOy4YCHHIO M IMO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM00OOpa30BaHMUIO, MPOEKTHON H
HCCIICA0BATEIBCKON ACATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH W YPOBHS O0YYCHHUS B JaTbHEHIIEM,

4) popMupoBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHME IICHHOCTHU JKHU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO, YCTAHOBKHM Ha 3IOPOBBIH 00pa3 >KU3HH,
OCO3HAHME MOCJCICTBUIA U HEMPUSITHE BPECIHBIX MPUBBIYCK (YHOTPEOJICHHS aKOTOJIsl, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH
COOJTIOJICHHS TIPABUIT OE30MACHOCTH IPY OOPAIICHUH ¢ XUMUYECKUMH BEIICCTBAMU B OBITY U pealIbHOU KU3HU;

5) TpyaoBoro BocnuTaHusi:

HWHTEpeC K MPAKTHYCCKOMY HM3YYCHUIO MPOodeCCHil B TPya Pa3InIHOTO POAa, YBAKECHUE K TPYIy U pe3yibTaTaM TPyIOBOH
NEeSITeIbHOCTA, B TOM YHCIIE Ha OCHOBE NPUMCHEHHS IMPEIMETHBIX 3HAHUH IO XWMHH, OCO3HAHHBEIA BBIOOP WHAWBUIYAITBHOW
TPACKTOPUH TIPOJOIDKCHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIECTBEHHBIX HHTEPECOB 1
MOTPeOHOCTEH, yCIIENIHOM MPOo(eCCHOHANBFHON ACATENEHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBATHCS B
mpo¢heCCHOHATBHOM cperie;



6) 3K0/10rH4ecKOro BOCIIUTAHMS:

9KOJIOTHYECKH IIeIecoo0pa3Hoe OTHOIICHHE K MPUPOAE KaK HCTOYHHKY JKA3HH Ha 3eMile, OCHOBE €€ CYyIIeCTBOBAHUS,
MMOHMMAaHKEe EHHOCTH 37J0POBOT0 W Oe3omacHOro oOpas3a XKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pr3myeckoMy U
TICUXUYECKOMY 3[I0OPOBBIO, OCO3HAHWE IIECHHOCTH COOJTIOJICHUS TTPaBMi 0€301TacHOT0 MOBECHUS TIPH PaboTe C BEIIECTBaMH, a TaKXKe
B CHUTYaIHsX, YTPOKAOUIIX 3I0POBBIO M KI3HH JFOICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHHS, MOTy4aeMble NPH W3YYEHUH XWMUH, JUIL PEIICHUS 3a/1ad, CBS3aHHBIX C OKpPY’Kalolen
MIPUPOJHON Cperoi, AJS TOBBIIICHUS YPOBHS 3KOJOTMYECKOH KyJIBTYpPBI, OCO3HAHMSA TJIO0AJBHOTO XapaKTepa SKOJIOTHYECKUX
HpO6J'ICM )54 nyTeﬁ X pCIICHUA MOCPEACTBOM METOJA0B XHMMHH, SKOJOTHMYCCKOT'O MBIIJICHWA, YMCHUA PYKOBOACTBOBATHLCA WM B
I103HABaTEIbHOM, KOMMYHUKATUBHON U COLIUAJIBHOM NIPAKTUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeMETHBIX Pe3yJbTATOB BBIICISIOT 3HAYMMBIC il (POPMHPOBAHUS MUPOBO33PCHHUS OOIICHAYYHEIC
MOHATHUS (3aKOH, TEOpPHs, NMPUHIIWI, THUIIOTe3a, (aKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JPYyroe.), KOTOPhIe HCIONB3YIOTCS B
€CTECTBCHHO-HAYUHBIX yUCOHBIX MPEIMETax U MO3BOJISIOT HAa OCHOBE 3HAHWH M3 3TUX MpPEAMETOB (JOPMHUPOBATH MPEICTABICHHUE O
LIEIOCTHOW HAyYHOU KapTHHE MUPA, U YHUBEPCATbHbBIC YIeOHBIC ACHCTBU (I03HABATEIbHEIC, KOMMYHUKATHBHEIC, PETYIISATHBHEIC),
KOTOpBIE 00OecreduBaroT (OpMUpOBaHHE TOTOBHOCTH K CAMOCTOSTEIPHOMY IUIAHHMPOBAHWIO M OCYIIECTBICHHIO YIeOHOM
JeSITeTHbHOCTH.

Ilo3HaBaTenbHbIE YHHBePCATbHbIE yueOHbIe AeiicCTBUSA

ba3oBble Jornyeckue aeicTBUs:

YMEHUA UCIIOJIB30BaATh HpI/IéMBI JIOTUYCCKOTO MBIIIIJICHUA TPU OCBOCHUU 3HAHUH: PacKpbIBaTb CMBICTT XUMHUYCCKUX HOHATHH
(BI)II[GHSITB X XapaKTCPHBIC IIPU3HAKU, YCTaHABJIMBATH B3aMMOCBA3bL C APYTUMU HOHS[TI/IHMI/I), HUCIIOJIB30BATh IIOHATHUA JIA
O6T))ICHGHI/IH OTACJIIbHBIX (baKTOB nu ﬂBﬂeHHﬁ, BI)I6I/IpaTb OCHOBAHUA WU KPUTCPUU IJIA Knaccncbuxaumn XUMHNUYECKUX BCLICCTB U
XUMHYCCKUX PEAKIUH, YCTaHABIMBATH MPUYUHHO-CICICTBCHHBIC CBS3M MEXKAYy OOBCKTaMU HW3YUCHHS, CTPOWTH JIOTHUYCCKHUEC
paccyxaeHus (MHIYKTUBHBIC, ICAYKTUBHBIC, [T0 aHAJIOTUH ), IEAaTh BBIBOJBI U 3aKJTFOUCHMS;

YMCHUE TPHMCHATh B TIPOILECCE MO3HAHUS IMOHATUS (NIPEIMETHBIC M METalmpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIC)
MOJICNIH, HCIIONB3yeMbIe B XUMHUH, TPEOOPa30BBIBATH MIHPOKO MPUMCHSIEMBIC B XUMHUH MOJICITFHBIC TPEICTABICHAS — XHMAICCKHN
3HaK (CHMBOJI 3JIEMEHTA), XUMHUYECKass (GpopMylia U ypaBHCHHE XUMHUYECKON pPEaKkIH — MPU pPElICHUH y4eOHO-ITO3HABATEIBHBIX
3a1ad, ¢ y46TOM STHUX MOJCIBHBIX IPEICTABICHIH BEISBIATE U XapaKTePH30BaTh CYIICCTBCHHBIC IPH3HAKH H3YYaeMBIX O0BEKTOB —
XAMHYECKUX BEIIECTB W XHMHYECKHX PEaKIHH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CICIACTBEHHBIC CBS3H H
MIPOTHBOPEUHSI B U3YJAEMBIX MIPOIeccax U SIBICHISIX.

Ba3oBble ucciiegoBaTe1bCKHe AefiCTBUSA:

YMCEHUE HCIOJIB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE MHCTPYMCHTA IMO3HAHUA, a4 TAKXKC B KadYC€CTBC OCHOBBI 1A
(hOopMHUPOBaHUS THITOTE3BI 110 TPOBEPKE MTPABUIILHOCTH BBICKAa3bIBAEMBIX CYKICHUI,

HpI/IO6peTCHI/Ie OIIbITAa MO IJIAHUPOBAHUIO, OpTaHU3allu U MPOBECACHUIO YYCHUYCCKUX SKCIIECPUMCHTOB, YMCHUC HaGH}OL[aTb
3a XOJZIOM Tpolecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €r0 Pe3yJsbTaT, (OpPMYJIHPOBaTh 000OIIEHHUS M BBIBOABI MO pe3ysbTaTraM
MPOBEAEHHOTO OIBITA, HCCIIEAOBAHMS, COCTABIIATH OTUYET O MPOJICIIAHHON padoTe.

Pabora ¢ unopmanueii:

YMCHUE BBIOWpATh, aHAJNM3UPOBATH W HMHTCPIPETUPOBATh WHPOPMANHUIO DPA3TUYHBIX BHIOB W (HOpM IIpEICTABIICHUS,
MONTyJaeMyl0 W3 pa3HBIX HMCTOYHHWKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa XHUMHYECKOTO COJCpKaHUSA, CIpPAaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), KpUTHYECKH OIICHUBATh IIPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TPUMEHSTh Pa3TUIHBICE METOABI M 3allpPOCHl TPU TIOMCKE W 0TOOpe MH(POPMAIMK M COOTBETCTBYIOIINX NaHHBIX,
HEOOXOAWMBIX [UIS BBIIONHEHHS] YYEOHBIX M ITO3HABATENBHBIX 3a/1a4 OIPEACIEHHOTO THIA, MPHOOpPETeHHE OmMbITa B 00JacTH
HCIOIH30BaHUS MH(POPMAITIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIAJCHNE KYJIbTYPOH aKTHBHOTO HCIOJB30BAHUS PA3IHMUHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITENILHO BHIOMpaTh ONTHUMAJbHYI0 (GOpMY TPEICTaBICHUS HWHGOPMAIMH W HJUTIOCTPUPOBATH
pelaemMble 3aJa4K HECJIOKHBIMHU CXEMaMHU, AUarpaMMaMu, IpyruMu popmMaMu rpavku ¥ UX KOMOMHALIUSIMHU;

yMEHHE HCIIONIb30BaTh M aHAIM3MPOBATh B Ipollecce Y4eOHOW M HMCCIIENOBATENILCKON AEATEIBHOCTH HH(MOPMAIHMIO O
BIIMSIHUU TIPOMBIIUIEHHOCTH, CEJIBCKOTO X03sIHCTBA U TPAHCIIOPTA HAa COCTOSHUE OKPY KAOLIEH MPUPOIHOI CpeIbl.

KoMMyHUKaTHBHBIC YHHBepCcATbHbIE yYeOHbIe IeiicTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ nuaiora u (WId) JUCKYCCHH) IO CYIIECTBY 0OCYXIacMol TeMbl, (opMyITHpOBaTh CBOU
TIPEUIOKEHUS. OTHOCUTEBHO BRITIONHEHUS MPEIUIOKECHHON 33124,

YMEHUS MIPEJICTABIATh TOTY4YCHHBIE Pe3yIbTaThl IO3HABATEIBHOMN JAEATEIIFHOCTH B YCTHBIX W MMCBMEHHBIX TEKCTAX; JeNaTh
MIPE3CHTAIIMIO PE3yTbTATOB BBIIOJHEHUS XHMHYECKOTO SKCIEpUMEHTa (J1TabopaTOpHOTO OmbITa, JabopaTopHOW pabOTHI IO
HCCIICZIOBAHHIO CBOMCTB BEMIECTB, YICOHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH ITO3HABATENBHOW M MUCCIIEIOBATENBCKON NesITebHOCTH
IIPU PEHICHWH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE ydéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3WINH (0OCYXIeHHs, 0OMeH
MHCHUAMHU, «MO3TOBBIC IITYPMbD», KOOPAWHAIHUA COBMECTHBIX HeﬁCTBHﬁ, OIIPEACIICHNE KPUTEPUCB 110 OICHKE KadYeCTBa
BBIITOJIHEHHO# paOOThI U APYTHE).

PeryisiTHBHBIE YHHBEPCAJILHBIE YUeOHbIE NeHCTBHSA:



YMEHUE CaMOCTOSTENIbHO ONpPENeNsaTh LENU JESITENbHOCTH, IUIAHUPOBATh, OCYIIECTBJIATh, KOHTPOJIMPOBATH U TIPH
HEOOXOANMOCTH KOPPEKTHUPOBAaTh CBOIO JESTENBHOCTh, BBIOMpaTh Hambosiee 3((EKTHBHBIE CIIOCOOBI pEHICHHUS YYeOHBIX H
MTO3HABATENBHBIX 33Ja4, CAMOCTOSATENLHO COCTABIATh MM KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JEHCTBUI MPU BBIIOTHEHUH
3aJaHUi C y4ETOM IOTyYeHHsS HOBBIX 3HAHMH 00 HM3ydaeMBIX OOBEKTax — BEIECTBAX W PEAKIUIX, OLCHUBATh COOTBETCTBHE
MIOJly4YEHHOTO0 PpE3yJIbTaTa 3asBICHHON €M, YMEHHE HCIOJIb30BATh U AHAIM3MPOBATh KOHTEKCTBI, IIPe/UlaraeMble B yCIOBUU
3aJaHH.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOSHHIO O0S3aTENBHOIO COACPIKAHHS, YCTAaHOBICHHOIO JAHHOH (enepalbHON
paboyeli mporpaMMoH, BBIIEIISIOT: OCBOCHHBIE 00yYalOUIMMUCS Hay4HblE 3HAHHs, YMEHUSI M CIIOCOOBI JACHCTBUI, crienuduyeckue
JUISL TIPEIMETHOM 00J1acTH « XUMUsD», BUABI IESITEILHOCTH 10 TIOJIYYSHHIO HOBOTO 3HAHUSI, €0 MHTEPIPETAIMH, TPeo0pa3oBaHUI0 U
IIPUMEHEHHIO B PA3JINUHBIX YYEOHBIX M HOBBIX CUTYaIlHSIX.

K xonmy oOy4enust B 8 kJjiacce mpeaMETHBIC pPe3yJIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh c()OPMHUPOBAHHOCTH Y
00ydJalomuxcst yMEHHUH:

®  DAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMOHATHH: aTOM, MOJIEKYyJa, XUMUYECKUI 3JIEMEHT, NMPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOTHOPOIHAS), BAJICHTHOCTh, OTHOCHTENbHASI aTOMHAsl M MOJCKYJISIpHAs
Macca, KOJIMYECTBO BEIIECTBA, MOIb, MOJSIPHAs Macca, MaccoBas [0S XUMHYECKOIO JIIEMEHTA B COEIMHEHHH,
MOJIpHBIH 00BEM, OKCHA, KHUCJIOTA, OCHOBAHUE, COJb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHHS, XMMHYECKas
peakmus, KiIacCH(UKaIUs peaKkmuid: peakud COCAWHEHMs, PEaKIMH Ppa3jIokKEeHUS, PEaKIUU 3aMEIICHHUS, PEeaKIuu
oOMeHa, 9K30- U DHIOTEPMUYECKHE PEaKLUH, TeIUIOBOM 3(dexT peakuuu, sapo aToma, SJIEKTPOHHBIA CJIOH aroma,
aTOMHast OpOHTaNb, PAJUYC aTOMa, XUMHUYECKas! CBsI3b, MOJIAPHAS U HEIMOJAPHAs KOBAJICHTHAS CBsI3b, HOHHAS CBS3b, HOH,
KaTHOH, aHHOH, pacTBOP, MaccoBas J0JIs BellecTBa (IIPOLIEHTHAs! KOHIIEHTPALUs) B PacTBOPE;

e  WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHSATHH M NPUMEHSTH 3TU MOHITUS NPU ONHUCAHUH BEILECTB U
UX NPEBPALCHUN;

®  HCIIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY /ISl COCTABIECHHS (DOPMYJI BELIECTB M YPABHEHNH XMMHYECKHUX PEAKIIHIA;

®  OIpEAENTATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIICHb OKHCIICHHS 3JICMEHTOB B OMHApPHBIX
COEIMHEHUSIX, IPUHAICKHOCTD BEIIECTB K ONPEIENEHHOMY KIIacCy COeIUHEHHH 110 (popMynam, BUL XUMHUYECKOH CBSI3H
(xoBaJIeHTHAs! ¥ MOHHAs) B HEOPTaHUYECKUX COSTNHCHISIX;

e packpbiBaTh cMbica llepuonnueckoro 3axona JI. M. MenpeneeBa: NEMOHCTPUPOBATH IIOHUMAHUE INEPUOJUYECKOU
3aBHCHUMOCTH CBOMCTB XMMHUECKUX DJIEMEHTOB OT MX IMosiokeHus B Ilepmoguueckoit cucreme, 3aKOHOB COXPAHEHUS
Macchl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEeHHUs, 3aKOHa ABOrajpo;

e OIMCHIBATH W XapaKTepH30BaTh TabIM4Hyro (opmy [leprmoandeckoll cHCTEMBI XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh
MOHATUS «TJaBHAas moiarpynma (A-rpymma)» u «mobounas noxarpynma (b-rpynma)», Mamele u Oonbline mepuojbl,
COOTHOCHTH 00O3HAuYeHHUs, KOTOpble mMetoTcst B Tabmmie «Ileprmommyueckas cucrema xumuueckux snemenros [I. U.
MeHzeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi spa,
o011ee IHCII0 NEKTPOHOB M PACTIPENIENICHNE UX 0 3JIEKTPOHHBIM CII0SIM);

e  KIacCHU(UIMPOBATh XUMHUYECKUE IIIEMEHTHI, HEOPraHWUYECKHE BEIIECTBA, XUMHUCCKUE PEaKIUH (TI0 YUCIy M COCTaBY
YUYaCTBYIOLIMX B PEaKIMHU BEIIECTB, 10 TEINIOBOMY 3P QeKTy);

®  XapakTepH30BaTh (ONMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIIACCOB, MOJTBEPIXK/IAs OIMCAHUE
IpHUMepaMH MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUUECKUX PEAKIIUT;

e IPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHUMOCTU OT HMX KadeCTBEHHOIO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XMUMHWYECKHX NPEBPAIIECHUI B Pa3INYHBIX YCIOBUIX;

e  BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JIOJII0 XHMUYECKOTO 3JIEMEHTA 110
(opMmyne COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBA B PAcTBOPE, IPOBOIUTH PACUETHl IO YPABHEHHIO XUMHUYECKOH
peaxuuu;

® [PUMEHATh OCHOBHBIE OIEPALMH MBICIUTENBHON JESATENbHOCTH — aHajlu3 M CHHTE3, CpaBHEHHe, 000OlIeHue,
CHCTEMaTH3aI1I0, KIIaCCU(HUKALIMIO, BBISBICHHE IPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JJIsl U3y4YECHUs] CBOMCTB BELIECTB U
XMMHYECKHX PpEaKluii, eCTeCTBEHHO-Hay4HBbIE METOJbl IO3HAHUS — HaOIIONEHHEe, HM3MEPEHHEe, MOJICIUPOBaHHE,
9KCIIEPUMEHT (PEaIbHBII U MBICIIEHHBIH);

e  ClenoBaTh IIPaBWIaM TMOJB30BAHUS XUMHUYECKOH MOCYZOH M 71a0OpaTOpHBIM OOOpYIOBaHHEM, a TaKXKe MpaBHiaM
00palleHNs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHMSIMH IO BBIITOJHEHHIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO
MOyYCHUI0O M COOMpPAHMIO Ta3000pa3HBIX BEHIECTB (BOAOpOJAa W KHCIOPOZAA), IPUTOTOBICHHIO DPACTBOPOB C
onpeAeNEHHON MacCOBOM J10JIel pacTBOPEHHOrO BEILIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUYECKHE HKCIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIETIOYEH M KHCIOT C ITOMOIIBIO MHAWKATOPOB (MakMyc, (eHondramenH, METUIOpaHK U
Ipyrue).

K xoniy oOy4enust B 9 kJiacce mpeJMETHbIC Pe3yJibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpakaTh c(HOPMUPOBAHHOCTH Y

00y4YaloIInXCsl YMEHUI:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHH: XUMUYECKHH 3JIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTH, IEKTPOOTPHUIATENBEHOCTD, CTEIICHb OKHCICHUS, XMMHUYECKas
peaKIysl, XUMWYECKas CBs3b, TEIUNIOBOM 3((EKT peakmuu, MOib, MOJSIPHBIH OO0BEM, pacTBOpP, 3IEKTPOIHTHI,
HE3JIEKTPOIIUTHI, SJIEKTPOINTHYECKAs] AUCCOIMAIINS, PEaKIIMH HOHHOTO0 00MEHa, KaTalln3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTHMBblE M HEOOpAaTHMBIE PEAKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUH, OKUCIUTENb, BOCCTAHOBHTEID,
OKHCJIEHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(pOTEpHOCTh, XUMHYECKas CBs3b (KOBAJCHTHas, WOHHAasI,
MeTaJUTMYeCcKas), KpUCTAUTMYECKas peléTKa, KOppo3Hsi METAIJIOB, CIUIABbI, CKOPOCTh XUMHYECKOW PEaKIUH, IPEAEIbHO
nomyctumast konnentpamus [1/IK Bemiectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATUH W MPUMEHSTH 3TH MOHSITHS IPHU ONHMCAHUU BEILECTB U
UX TpEeBpalICHU;

HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsI COCTAaBIEHUs (DOPMYJI BEIIECTB M YPABHEHNI XMMHUYECKUX PEAKIIHIA;
OIIPEACITATh BAJCHTHOCTh W CTEMEHb OKHCICHHS XHMHYECKHX JJIEMEHTOB B COCIMHEHHSX Pa3IMdHOTO COCTaBa,
NPUHAIICKHOCTE BEIECTB K ONPENEeNEHHOMY KIacCy COEAMHEHHH 1o Qopmymnam, BHI XHMHUYECKOH CBSI3H
(kKoBaJleHTHAsI, MOHHAs,, METAIIMYECKasi) B HEOPTaHWYECKUX COCIMHEHHSX, 3apsl] MOHA IO XUMHUYECKOH (opmyie,
XapakTep Cpelbl B BOAHBIX PAacTBOPaX HEOPraHUYECKHX COCAMHEHWH, THIT KPUCTAIIIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBath cMblich [leproanueckoro 3akona /. 1. MenzaeneeBa M A€MOHCTPHUPOBATh €ro MOHMMAaHHE: ONMUCHIBATH U
XapakTepu30BaTh TabanuHyto Gopmy Ileproandeckoll CHCTEMbI XMMHUUECKHUX JIEMEHTOB: Pa3IMyaTh HOHITHUS «IJIaBHAs
noarpymnmna (A-rpynmna)» u «rnobounas nmoarpynna (b-rpymnmna)», Manbie 1 GoJbLINE IEPUOIBI, COOTHOCUTH 0003HAUCHNS,
KOTOpBIE HMMEIOTCS B IEPHOAMYECKON TaONHIE, C YHMCIOBHIMH XapAKTEPUCTUKAMH CTPOCHHMS aTOMOB XHMHYECKHX
3JIEMEHTOB (CocTaB M 3apsiz spa, o0IIee YUCIIO0 IIEKTPOHOB U PACIIPEIeNICHNE UX 110 JIEKTPOHHBIM CJI0SIM), OOBSICHATD
001IMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MIX COSAMHEHUH B MpeiesaX MalbIX NEPHOIOB U TIIaBHBIX
MOATPYTII C y4ETOM CTPOCHHUS HX aTOMOB;

KIacCU(UIMPOBATh XMMUYECKHE 3JIEMEHTBI, HEOPIaHUUECKHE BEIIECTBA, XMMHUECKHE PEaKIMH (IO YHCIy U COCTaBY
YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, 10 TEIIOBOMY 3(dekTy, Mo M3MEHEHHIO CTENeHEeil OKUCICHHS XHMHYECKHX
3JIEMEHTOB);

XapaKTepu3oBaTh (ONHMCHIBAaTh) OOImIME M CHenU(UYecKUe XUMHYECKHE CBOMCTBA IIPOCTBIX M CIOXHBIX BEIIECTB,
MOATBEPXK/Iast ONMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIIUI;
COCTaBJIATh YPAaBHEHUS JJICKTPOINTHYECKOH AWMCCOIMAIMK KHCIIOT, IIEJ04edl W coJeid, MOJHBIE M COKpalléHHBIE
YpaBHEHHsI peakuuii HOHHOro oOMeHa, YpaBHEHUS PeakIHi, MOATBEP)KIAIONINX CYIIECTBOBAHUE I'€HETHYECKON CBS3U
MEK/Ty BEIECTBAMH PA3JIMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMI TIOCPEIICTBOM COCTABIICHUS 3IEKTPOHHOTO OanaHca
3TUX PEaKIUi;

MPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHs, BO3MOXHOCTH HPOTEKAHUS XHMHUYECKHX
NPEBPAILEHNUH B PA3JIMYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA I10
(dopMmynie coeMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, IPOBOMUTH PACUEThl MO ypPaBHEHHIO XUMHYECKOH
peakuumy;

coOMIoaTh TMpaBWJIA TIONB30BAHUS XUMHUYECKOW MOCYHOH M 1abOpaTOpHBIM OOOpYIOBAaHMEM, a TaKXKe MpaBHiIa
00paIeHNs ¢ BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMHU IO BBITTOIHEHHIO JIAOOPATOPHBIX XMMHUYECKHUX OITBITOB IO
MOJYYICHUIO U COOMPAaHUIO Ta3000pa3HBIX BEUIECTB (aMMHaKa M YTIEKHUCIIOTo Tra3a);

MPOBOJIUTh PEAKIMH, MMOJITBEPIKAAIOIINE KAUeCTBEHHBI COCTaB Pa3IMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM MYTEM
XJIopuJ-, OpoMun-, HoIuI-, kKapooHat-, docdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUSI U MOHBI
M3y4YCHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHMUECKHUX BEILECTB;

NPUMEHSTh OCHOBHBIE OIEPAalMM MBICIIMTEIBHONW JAEATEIbHOCTH — aHaJM3 M CHHTE3, CpaBHeHue, 0000IeHue,
CHCTEMaTH3alMI0, BBISBICHHE NMPUYNHHO-CICACTBEHHBIX CBSI3€d — Ul M3YYEHHs CBOWMCTB BEIIECTB M XUMHYECKHX
peakuuii, ecTecTBEHHO-HAyYHbIE METOJbl IO3HAHWS — HAOJIO/ICHHE, W3MEpPEHHE, MOJCIUPOBAHKE, SKCIEPHMEHT
(peaybHBIN ¥ MBICTICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHnoBanue pa3aesioB H TeM

KoanyecTBo yacoB

JJieKTpoHHbIE (I (PPOBBIE)

Ne n/m
NporpamMmal Bcero KonTpoJbHbie padoThl IpakTHyeckue padoThl oGpasoBaTeJbHbIE PecypChl
Pa3zneu 1. [leppoHayaibHble XUMHYECKHE OHATHUS
XuMust — Ba)kHas 00J1aCTh
1.1 €CTECTBO3HAHUSA U NTPAKTUUECKON 5 2 Bbubmmnorexa LIOK https://m.edsoo.ru/7f41837¢
JIeATEIILHOCTH YeJIOBEeKa
1.2 BemiecTBa u XUMHUYECKUE PEaKLIUU 15 1 Brubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Hroro mo paznemy 20
Pa3nen 2. BaxkHelilne npecTaBuTe/ I HEOPraHMYECKUX BelleCTB
2.1 Bosznyx. Kuciopon. [Tonsitre 06 oxcugax 6 Bubaunoreka IIOK https://m.edsoo.ru/7f41837¢
2.2 Bopopon.IlonsTre 0 KUCIOTaX M COIMIX 8 1 Bbubnunoreka IIOK https://m.edsoo.ru/7f41837¢
Boga. P I 0
2.3 Of18. TACTBOPBL. LIOWATHE O 5 1 1 bubnunoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBaHUSIX
O
2.4 CHOBHPIE i(naccm HEOPTAHIICCKHX 11 1 1 Bubmmorexa L{OK https://m.edsoo.ru/7f41837¢
COeIMHEHHI
Hroro mo paznemy 30

Pa3nen 3. [lepnoanyecknii 3axon u Ilepuonnueckas: cucrema xu

MHYECKHUX 3JICMCHTOB I[. HU. Menneneena. CTpoeHne aToMoB. XUMHU4YecKas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peaknuu

[Tepuoauueckuii 3axon u [lepuoauueckas

3.1 CHCTEMAa XMMHYECKHX 31eMeHTOB J]. 1. 7 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aroma
3.2 Xumiraeckas Ceiss. OKHCIHTENbHO- 8 1 Bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIBHBIE PEAKIMU
HWroro no paznery 15 Brubmmorexa LIOK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 Bbu6mnoreka LIOK https://m.edsoo.ru/7f41837¢
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KJIACC

KoanuecTBo yacos
Ne ni/m HaumeHoBaHHe pa3/ie/IoOB M TeM NPOrpaMMbI KOHTpoIbHbIE JjexkTpoHHbIe (IMPOoBLIe) 06pazoBaTeIbHbIE pecypehl
Bcero IIpakTHyeckne padoTsl
padoTsl
Pa3zpen 1. BemecTBo M XMMHYECKHE peaKIuH
[ToBTOpeHue n yriay0ieHne 3HaHUI OCHOBHBIX
1.1 P yray 5 1 Bubnnoreka LIOK https:/m.edsoo.ru/7f41a636
paszernoB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 . p 4 Bu6nnoreka LIOK https://m.edsoo.ru/7f41a636
peaxiuii
OnekTpoauTHYecKas Juccoruanys. XHMHIECKHE
1.3 P A A 8 1 1 Bubnnoteka LIOK https:/m.edsoo.ru/7f41a636
pEeakKiuy B pacTBOpax
Hroro no paszneny 17
Pasznen 2. HemeTa/uibl M MX cOeJHHEHHUS
OO1as XapakTepucTHKa XMMHYECKUX 3JIEMEHTOB
2.1 ! P P 4 1 Bubnnoreka LIOK https:/m.edsoo.ru/7f41a636
VIIA-rpynmsl. I'aorenst
OO6mas XapaKTepuCTHKa XMMUYECKUX 3JIEMEHTOB
22 1 P P . 6 Bubnmoreka L{OK https://m.edsoo.ru/7f41a636
VIA-rpynmnsl. Cepa u e€ coeTMHeHUs.
OO61ast XapakTepuCTHKA XMMHYECKUX JIEMEHTOB
2.3 & P P 7 1 Bubnnorexka LIOK https:/m.edsoo.ru/7f41a636
VA-rpymisl. A30T, Gpochop U UX CoeuHEHUs
OO1ast XapakTepUCTHKA XMMHYECKUX 3JIEMEHTOB
2.4 IVA-rpynmsl. Yrnepon u KpeMHHIT U HX 8 1 2 Bubmorexa IJOK https:/m.edsoo.ru/7f41a636
COEZMHEHHUS
Hroro no pasneny 25
Pa3gen 3. Meta/llibl M MX COeJIMHEHUS
3.1 O6urre cBOiicTBa METAILIOB 4 Bubnnoreka LIOK https:/m.edsoo.ru/7f41a636
32 Baskueiiiie MeTaIbl U UX COSAUHEHUS 16 1 2 Bubnunoreka LIOK https:/m.edsoo.ru/7f41a636
HWroro no paszneny 20
Pasznen 4. Xumus u okpy:kapmas cpejia
4.1 BeniecTBa n Matepuaibl B )KM3HH 4eJIOBEKa 3 Bubimmoreka ITOK hittps:/m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepsHoe Bpemst 3 bub6mnorexa LIOK https:/m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




INOYPOYHOE INIAHUPOBAHMUE
8 KUIACC

KoanuecTBo yacoB

Ne Tema ypoka Konrtpoas | Tpaxruu Jata DJIeKTPOHHBIE NU(POBBIE
H/H Bcero HBIE ecKHue H3YYCHUSA 06pa30BaTeﬂbeIe pecypcehl
padoThI padoThI
1 [Ipeamer xumun. Pons XMMuM B )KU3HU 4YelioBeKa. Tena u 1 Bubmorexa LIOK
BeIecTBA https://m.edsoo.ru/ff0d210c
bubmnorexa [IOK
2 ITonsTHE O METOAAX MO3HAHUS B XUMUH 1 https://m edsoo w/ff0d227e
3 [TpakTrueckas padorta Ne 1 «IIpaBwmiia paboThl B 1abopatopuu 1 Bubmorexa [IOK
U IpUEMBI 00paleHus ¢ 1ab0paTOPHBIM 000PYI0BAHUEMY htpsi//m.edsoo/T23de
o Bubnunorexa IIOK
4 YucTele BemecTBa 1 cMecH. CIocoObI pa3zieiieHus: cMecei 1 https://m.edsoo.rw/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe 1 Butnmorexa [[OK
OUMCTKH HOBapeHHOﬁ COJII/I))) https://m.edsoo.ru/ff0d28c8
Bubnuoreka LIOK
6 ATOMBI B MOJIEKYJIBI 1 https://m.cdsoo.ru/ffd2a6c
7 XHUMHYECKUE JIEMEHTBI. 3HAKU (CUMBOJIBI) XUMUYECKUX 1 BuGmorexa LOK
3IIEMEHTOR https://m.edsoo.ru/ff0d2be8
Bubnmnoreka IJOK
8 HPOCTBIG H CJIOKHBIC BCIICCTBA 1 https://m.edsoo.ru/ff0d2a6c
Bubnunoreka IIOK
9 ATOMHO'MOHGKYHFIPHOG quHHe 1 https://m.edsoo.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIMIECTB. XUMUYecKas (popmyia. 1 Butnorexa LOK
BajleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB hitps://m.cdsoo.u/d2ca
1 OrHocutenbpHasg aroMHas Macca. OTHOCHTEIbLHAS 1 Butnotexa OK
MOHeKyﬂﬂpHaﬂ Macea https://m.edsoo.ru/ff0d323¢
bubnmoreka [IOK
12 MaccoBast 10JIs1 XUMHUYECKOTO dJIEMEHTA B COEIMHEHUH 1 hitps://m.cdsoo.rw/f0d350¢
bubaunorexa LIOK
13 KomuuectBo BemectBa. Mosb. Mossipaas Mmacca 1 hitps://m.edsoo.rw/ff0d5230




bubmnorexa [IOK

14 duznyeckre U XUMUYECKHE SIBJICHUS. XUMUYECKas peaKIs https://m.edsoo.rw/ff0d37fa
1 5 H o bubmmoreka [IOK
PHU3HAKYU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUi https://m.edsoo.ru/fi0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. X UMUYECKHE YPABHEHUS pomorera LOK
p jatt . yp https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konmdecTBa, Macchl BEIIECTBA 110 YPABHEHHSIM Bubmorexa [IOK
XUMHIIECKIX peaKHI/Iﬁ https://m.edsoo.ru/ff0d5708
13 Knaccugukanus XuMHIecKuX peakuuii (CoenHeHusl, BuGmorexa LIOK
S: . N
pa3HO>KeHI/I${, 3aMeIeHnsl, O6MeHa) https://m.edsoo.ru/ff0d3{34
19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIoeucT. O0001IIeH e 1 BuGamorexa LIOK
CHCTeMaTH3aLHs 3HaHI/Iﬁ https://m.edsoo.ru/ff0d40c4
20 Kontponbnas paborta Nel mo Teme «BemiecTBa u XumMudeckue Bubmorexa [IOK
peaKHI/II/I» https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmechk razoB. Cocras Bo3ayxa. Kucinopox — Bubmorexa [IOK
ps://m. u/ff
SIIEMEHT M IPOCTOE BemecTBo. O30H tpsitim.edsoo.nu0dARe
2 dusnyeckre ¥ XUMUYECKHE CBOMCTBA KUCTOpOoAa (PeaKInu Bunorexa LJOK
ps://m. u/fl
okucienus, ropenne). Ilonarre 00 okcumax hitpsi//m.cdsoo.u/TdOLA
” Crioco0bl TTosTydeHus1 KUCIIOpoa B T1abopaTopuu U Bu6morexa [IOK
IPOMBIIUICHHOCTH. [IpUMeHeH e KUCIopoIa tpsiim.cdsoo I
TennoBoii 3¢ ekt XUMUIecKkoil peakiuu, IOHATHE O
2 4 Bubnunoreka IIOK
TEPMOXUMHYECKOM YPAaBHEHHUH, SK30- U SHIOTEPMUUECKHUX https://m.edsoo.rw/f0d4790
peaKimsx
25 TomnuBo (He(Th, Yroiab U MeTaH). 3arps3HeHue BO3AyXa, Bubmorexa [IOK
CIOCOOBI €T0 MPEeA0TBPAICHHUS https://m.edsoo.rw/ff0d4cda
26 IIpomexxyTouHas arrecTauus
7 Bonopon — snemeHt u npocroe Bemectso. Haxoxnenue B Bubmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
MIPUPOJIE
28 duznueckre 1 XUMUYECKHE CBOMCTBa Bojopoa. [Ipumenenue bubmiorexa HOK

https://m.edsoo.ru/ff0d4dd0




BOJIOpOAA

bubaunorexa LIOK
29 [ToHsITHE O KHCIIOTAX M COJISAX hitps://im.edsoo.ru/f0d50d2
Bubnmnorexa [JOK
30 Crioco0bl MmoTydeHus: BOAOPOa B Tabopatopuu hitps://m.edsoo.ru/f0d4ddo
31 [Tpaktuyeckas padora Ne 4 o teme «llonydyenue u cobupanue Bubmorexa LOK
BOI[OpO,Z[a, I/I3yquI/Ie ero CBOf/'ICTB)) https://m.edsoo.ru/ff0d4{42
o . bub HOK
32 Mosnsipubiit 00bEM ra3oB. 3aKkoH ABOTaipo lﬁ;ﬂﬁfzmnwmmﬂk
1 Brruncienns o0béMa, KOJIMYECTBA BEIIECTBA ra3a IO €ro Bubmoreka LIOK
-~ S.. . St . a
U3BECTHOMY KOJIYECTBY BEIIECTBA WA O0BEMY hipsilin.edsoo.nuf0d3320
34 Brruncnenus 006EMOB ra30B M0 YpaBHEHUIO PEAKIINH HA Butmorexa [OK
OCHOBE 3aKOHA 0OBEMHBIX OTHOLIEHHI ra30B hips:/im.edsoo 04708
o Bubnmoreka [IOK
35 duzndecKkue 1 XUMHUYECKHUE CBOMCTBA BObI hitps://m.edsoo.ru/f0d587a
¥ bub. HOK
36 CoctaB ocHOBaHHiA. [ToHsATHE 06 MHIMKATOPaX e o059
37 Bona kak pactBoputens. HachiiieHHbIE 1 HEHACHIIIIEHHBIE Butmorexa LIOK
S . N
pacTBOpBL. MaccoBast 1071 BELMIECTBA B PACTBOPE hips:/in.edsoo.nu 0S40
[IpakTnueckast pabora Ne 5 no teme «lIpurorosienue
. o o o . Bubnnoreka [IOK
38 pacTBOPOB C OINPEAETEHHON MaCCOBOM J0JIEW pacTBOPEHHOTO https://m.edsoo.r/f0dScha
BCIIECCTBAY
39 Konrponsnas padora Ne2 o teme «Kucnopon. Bogopoz. Bubmorexa LOK
BOZ[a» https://m.edsoo.ru/ff0d6342
bubnmoreka [IOK
40 Oxkcupl: cocTaB, KiaccuuKais, HOMEHKIATypa hitps://m.edsoo.rw/f0d664e
A1 [TonyueHnue u XUMHYECKUE CBOMCTBA KMUCIOTHBIX, OCHOBHBIX U BuGnmorexa LIOK
an)OTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
Bubnnoreka [IOK
42 OcHOBaHHUSA: COCTaB, KJIaCCU(PUKAIINS, HOMEHKIIATypa https://m.edsoo.r/f0d6Tca
o o bubaunorexa LIOK
43 [TonydyeHue n XuMHU4YECKHE CBOMCTBA OCHOBAHUH hitps-//m.cdsoo.ru/f0d67ca
bubmnorexa [IOK
44 Kucnotsr: coctas, knaccudukariys, HOMEHKIATypa

https://m.edsoo.ru/ff0dfee2




Bubmmnorexa [JOK

45 [TonydyeHnue u XuMUYECKHE CBOMCTBA KUCIOT https://m.edsoo.rw/ff0dfee?
46 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI TOTYYCHHSI, Bubmorexa LIOK
XEMHYECKIE CBOﬁCTBa https://m.edsoo.ru/00ad9474
[Tpaktrueckas padota Ne 6. Pemenne sxcriepuMeHTaATBHBIX
Bubnmnorexa [JOK
47 3a1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.rw/00adobTc
COEITUHEHUI»
43 ['eHeTrdeckas CBsI3b MEXKIy KIacCaMH HEOPTaHUYECKUX BuGiorexa LIOK
COCI[I/IHCHI/Iﬁ https://m.edsoo.ru/00ad9a50
o bubaunorexa LIOK
49 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI hitps://m.cdsoo.rw/00ad9ch?
50 KonrponbHas pabota Ne3 no teme "OCHOBHBIE KIacChl BuGmotexa LIOK
HEOPraHUYECKUX COCﬂHHeHHﬁ” https://m.edsoo.ru/00ad9ela
5] [TepBbie TOMBITKH KIaCCU(PUKAIIMN XUMHUYECKUX dJIEMEHTOB. Bumiorexa [IOK
[TonsaTHE O TPYINIAX CXOTHBIX 2JIEMEHTOB itpsidin.edsoo. 0205
57 [Tepuonnueckuii 3akoH u [lepuoanueckas cuctema Bu6mmorexa LIOK
XUMHYeCKHX 3neMenToB J. Y. Menneneena hitpsiim.edsoo.ru/0adasze
bubaunorexa LIOK
53 HepHOﬂI)I, IpynIibl, TOATPYIIIBL https://m.edsoo.ru/00ada52¢c
Bubnmnorexa IJOK
54 Crtpoenne atomoB. CocTaB aTOMHBIX szep. M3oTonsl hitps://m.eds00.ru/00ada342
55 CtpoeHHe 2JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB BuGmiorexa LIOK
(v N . M
I[Tepuonnueckoii cuctemsl JI. . Menneneesa hitps://m.eds00.u/002dathe
56 XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA T10 €T0 TOJI0KCHHIO B BuGmiorexa LIOK
(v} S . S .
[Mepuoanueckoii cucreme J{. . Menneneesa htpsi/im.cdsoo.nufadaizd
57 3nauenue [leproaudyeckoro 3aKkoHa AJisi pa3BUTHs HAYKH U BuGmiorexa LIOK
. v S . S .
npaktuku. J{. . MengeneeB — y4EHBIN, IEaror U rpaxJaHuH hitpsiim.edsoo.ru/0adadte
Bubnunoreka IIOK
58 DNEeKTPOOTPUIIATETHFHOCTh ATOMOB XUMUYECKUX DJIEMEHTOB https://in.edsoo ru/00adazbs
bub. 1HOK
59 HNonnas xuMmmudeckas CBI3b o

https://m.edsoo.ru/00adac34




bubmnorexa [IOK

60 KoBasieHTHas nonsipHas XuMU4YecKasi CBS3b 1 hitps/m.cdsoo.ru/00adaab8
61 IIpomexxyTouHas arrecTanus 1

Bubnmnorexa [JOK

62 CTeHeHB OKHCJICHUA 1 https://m.edsoo.ru/00adae28
bubnmoreka [IIOK

63 OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 httos://m.edsoo.ru/00adb076.
bubaunorexa IIOK

64 OKXHCIIUTEIN U BOCCTAaHOBUTEIHN 1 https://m.edsoo.rw/00adb076
65 KonrponbHas pabota Ne4 o teme «CtpoeHue aToma. 1 BuGmotexa LIOK

XI/IMI/II‘ICCKaH CBSI3b» https://m.edsoo.ru/00adb486
o o bub. 1HOK

66 PesepBHbIit ypok. O600IIeHNE U CCTeMaTU3allus 3HAaHUN 1 hznilf/:ﬁoo,m/o(,adb33c
o o bub. 1IOK

67 PesepBHbIii ypok. O600IIEHNE 1 CHCTEMATH3aIis 3HAHHIA 1 P o0 ru/00ad9ch2
o o buo. 1IOK

68 PesepBHbIii ypok. O600IIEHNE 1 CHCTEMATH3aIHs 3HAHHIA 1 e o 0616

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68




9 KUIIACC

KoamnuecTBo yacoB

Ne Tema ypoka K MpakTuy Jara JJieKTpoHHbIE HU(pPOBbIE
n/n Bcero OH;I)OHLHH ecKHe H3y4YeHUs o0pa3oBaTeIbHbIC PECYPChI
A00ThbI
£ paoo padoThI
1 IIepnonnueckuii 3akoH. [lepnonnueckas cucrema 1 Bubmnorexa [{OK
xuMHueckux snementoB . . Menaeneena https://m.edsoo.ru/00adb59%e
> 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnuorexka IJOK
3JIEMEHTOB IEPBBIX TPEX NIEPUOI0B https://m.edsoo.ru/00adb6b6
bubanoreka [JOK
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1 hitos://m.edsoo.ru/00adbTe2
o .. bubnunoreka [JOK
4 Bubl XMMUYECKOM CBSI3U U THIIBI KPUCTAJUIMYECKUX PELIETOK 1 httos://m.edsoo.ru/00adbach
5 Konrponsnas padora Nel o teme «IloBropenue u 1 |
yriryOJieHre 3HaHUH OCHOBHBIX Pa3zesioB Kypca 8 Kiacca»
6 Knaccugukarus XuMHUeCKUX peakluii o pa3InyHbIM 1 bu6moreka LIOK
OpU3HaKam https://m.edsoo.ru/00adbcb0
7 [TonsiTe 0 ckopocTu xumudeckoil peakuuu. [lonstue o 1 Bubmnorexa [IOK
TOMOTCHHBIX U I'€TCPOICHHBIX PEeAKIHIX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XMMHUYECKOM paBHOBECHH. DAKTOPBI, BIUSAIOIINE s 10K
9 HOJIMOTCKA
8 Ha CKOPOCTh XUMHUUYECKOW PEAKIIMH U MOJI0KEHNE 1 httos://m.edsoo.r/00adc28c
XUMHUUYECKOTO PAaBHOBECHS
butnuoreka IIOK
9 OKHCAUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 1 htts://m.edsoo.ru/00adcade
10 Teopus anekTpoauTHUecKoi aucconanuy. CUiIbHbIE U 1 Bub6mnorexa [{OK
cl1abble IEKTPOIUTHI https://m.edsoo.ru/00adcd68
o bubmmorexa [IOK
1 Honnbie ypaBHeHMs peaKiumii I https://m.edsoo.ru/00add448
12 XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 1 bubmmoreka IJOK
MIPEJICTABICHUIA 00 IEKTPOIUTHICCKON JTUCCOITHAITTT https://m.edsoo.ru/00add5d8
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTaBICHUHI 00 1 Bu6mioreka IIOK
https://m.edsoo.ru/00add8b2




AJIEKTPOIUTUYECKON AUCCOIUALINHI

14 Il . Bbubmmoreka IIOK
OFATHE O THAPOITHSE COTIeH https://m.edsoo.ru/00add9d4
. bubmmorexa [IOK
15 O0o0011eHne ¥ cucTeMaTu3arys 3HaHui httos: //m edsoo.ru/00addd 12
16 [IpaxTnueckas paborta Ne 1. «Pemienne skcriepuMeHTalbHbBIX Bubmnorexa [{OK
3aga4» https://m.edsoo.ru/00addbfa
17 Konrtpomnbnas padora Ne2 1mo teme «IMeKTpOIuTHIeCKast Bu6muoreka [IOK
aucconuanys. XUMUYECKUE PEAKIIMK B paCTBOPaxX» https://m.edsoo.ru/00addecO
13 OOm1ast xapakTepuCTHKa raloreHoB. XMMUYECKHE CBOMCTBA Bu6nuorexa [IOK
Ha mpumMepe xjopa https://m.edsoo.ru/00addfe?
19 Xnoposonopoxa. ConsiHas KMCI0Ta, XMMUUYECKUE CBOMCTBA, Bu6nmoreka [IOK
MOJIyYCHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTiueckas pabora Ne 2 o teme «llomyueHue consiHo Bu6nmoreka [IOK
KHCJIOTBI, U3yYEHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
71 Brruucnenus no ypaBHEHUAM XUMHYECKUX PEAKIIUN, €CIIU bubmoreka [LIOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
butnuoreka IIOK
22 OOmas xapakTepucTuKa 31eMeHTOB VIA-rpynmsl httns://m edsoo.n/00ade6da
” Annorponssie Mmoaudukanuu cepsl. Haxoxnenue cepsl u eé Bu6nuoreka [IOK
COCIIMHEHMH B IpUpoae. XUMUUECKUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBoniopofi, cTpoeHHE, PU3NUECKUE U XUMUYECKHE BuGmmorexa LIOK
CBOICTBA https://m.edsoo.ru/00ade802
’5 Oxkcunpl cepsl. CepHast KUCIIOTa, GPU3HMUECKUE U XUMHUECKUE Bu6mmorexa LIOK
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINY, JIEKALNUE B OCHOBE IIPOMBIIIEHHOTO
26 6a K X " bubmmorexa IIOK
crioco0a noJIy4eHust cepH(iH UCIIOTHI. XUMUYECKOE httos-//m edsoo.r/00adecga
3arpsi3HEHHUE OKPYXKAIOLIEH CPeibl COETMHEHHUSIMU CEPBI
27 B o bubmmorexa [IOK
BIYKCIIEHUE MAaCCOBOM J0JIU BBIXOJA MPOAYKTAa PEAKIUU httns://m edsoo.ny/00adecga
28 OO1w1ast xapakTepuCTHKA 31€MEHTOB V A-rpynmnsl. A30T, BuGmmoreka LIOK

pacnpocTpaHeHue B IpUpojie, HU3HIeCKUE U XUMHIESCKHE

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




CBOMCTBA

AMMHUaK, ero pu3nvecKrue 1 XUMHUYECKHE CBOICTBA,

Butimoreka IIOK

29 MOJYy4YECHUE U TPUMEHEHUE https://m.edsoo0.ru/00adf004
30 [TpakTtuueckas padora Ne 3 o Teme «Ilomydyenue aMmuaxa, Bu6nuoreka LIOK
W3yYECHUE €ro CBOMICTBY https://m.edsoo.ru/00adf180
.. o bubmmorexa [IOK
31 A3oTHas KucioTa, e€ pu3nueckue 1 XUMUYECKUe CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE s LOK
o HNOJINOTCKA
32 MI/IHepaJ'II)HBIi( ynoOpeHuii. XuMHUYeCKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf5 18
OKpY>Karolllel cpesibl COeTUHEHUSIMU a30Ta
13 docop. Oxeun pochopa (V) u pochopnas kuciora, Bu6muoreka [JOK
(bu3HUeCKre ¥ XUMHIECKHE CBOMCTBA, MOTyUCHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GpocdaroB B Ka4eCTBE MHHEPATBHBIX Bu6nuoreka [IOK
ynoOpeHuii. 3arpsi3HeHHe TPUPOIHOI cpebl pocdaramu https://m.edsoo.ru/00adfc20
15 Yrnepon, pacnpocTpaHeHe B Ipupoe, Gusnueckue u Bu6muoreka LIOK
XUMHNUECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue U XMMUYECKUE CBOMCTBA. s HOK
HOJIMOTCKA
36 DKOJIOTUYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHUJIOM YyTiepoja https://m.edsoo.ru/00adfebe
av)
.. Bu6mmorexa [IOK
37 VYronpHas KUCIOTaA U €€ CONn 1
https://m.edso0.ru/00ae006¢
18 [Tpaktuueckas padora Ne 4 o teme "llomyuenue Bu6muoreka LIOK
yriekucioro rasa. KagectBeHHas peakuus Ha kapOoHaT-HOH" https://m.edsoo.ru/00ae027¢
19 [lepBoHayabHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK Bu6mmoreka LIOK
0 COCIMHECHUAX yTiaepoaa htt[zs://m.edsoo.ru/00a6054e
.« Bubmmorexa [IOK
40 Kpemuuii u ero coequueHus 1
https://m.edsoo.ru/00ae080a
41 [TpaxTnueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX Bu6nuorexa [IOK
3a7a4 1o Teme «BakHeillre HeMeTaxIbl U UX COeIUHEHUS» https://m.eds00.ru/00ae0bf2
4 Kontponbnas padota Ne3 mo teme «BaxHeiine HeMeTaibl Bu6muoreka [IOK

1 UX COCIUHCHUA»

https://m.edsoo.ru/00ae0el8




OO6mrast XapaKTepUCTUKA XUMHUECKHUX PJIEMEHTOB —

Bu6nmoreka IIOK

43 MeTaJuIoB. MeTtamndeckas CBSI3b M MeTaJlJIMUIeCKast
. . https://m.edsoo.ru/00ael103e
KpHCTaJUIMYeCKas peméTka. @u3ndyeckre CBOMCTBAa METAJIIIOB
44 XUMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMHUYECKUN Psif Bubmurorexa LIOK
HaIpSKEHUN METaJlIOB https://m.edsoo.ru/00ae1156
O6mue ciocoOb! momydeHust MeTauioB. CIuTaBbl.
45 B o Bbubnmoreka IIOK
BIYHUCIICHUS 110 YPABHEHUSM XUMUYECKUX PEAKIUH, €CIIH hitos://m.edsoo.ru/00ae1 156
OJINH U3 PEareHTOB COJIEPKUT MPUMECH
46 I bubmmorexa [IOK
OHATHC O KOPpOSHHI MCTAJLIOB https://m.edsoo.ru/00ac1278
Butnmoreka IIOK
47 IHenonpie MeTa b https://m.edsoo.ru/00ae14b2
48 0 bubaunoreka [JOK
KCHABL M TUAIPOKCHILT HATPHA 1 KaJlusl https://m.edsoo.ru/00ae14b2
49 . o bubnuoreka [JOK
[llenoyno3eMenbHBIC METAIBI — KaJbIIUNA U MarHUM hitps://m.cdsoo.rw/00ae] 568
50 B o butnuoreka IIOK
@KHCUIINES COCAMHCHHA KaJIbIIA https://m.edsoo.ru/00ael5e8
51 O06o001IeHNe U cUCTeMaTH3als 3HAHUI
57 WK 6 . Bu6nmoreka IIOK
€CTKOCTb BOJIbI M CLIOCOOBI €€ YCTpaHECHUS hitos://m.edsoo ru/00ae] 886
53 [IpakTnueckast pabora Ne 6 o Teme "JKEcTKoCTh BOABI U Bu6nuorexa [IOK
MeTO/Ibl €€ ycTpaHeHUs " https://m.edsoo.ru/00aelae8
. Bubnmorexa ITOK
>4 AmOMPHHH https://m.edsoo.ru/00aelc64
55 A o bubnunoreka [JOK
MdoTepHbIE CBOMCTBA OKCHIA U THAPOKCH 1A httns://m.edsoo.ra/00ac] c6d
butnuoreka IIOK
56 HKeneso https://m.edsoo.ru/00ac1d86
Bbubaunoreka [JOK
57 Oxcwunpl, Tugpokcuanl u cosm xenesa (I1) u xemnesa (I11) hitos://m.edsoo /00263566
58 O00011eHNE U cHUCTEMATH3alUsl 3HAHHUI
59 ITpakTuyeckas padota Ne 7. PemieHre sKCriepuMEeHTaIbHBIX bubmmorexa IIOK

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




3ama4 o teMe «BakHenIe MeTauibl ¥ UX COEQUHEHU

Breraucnenus 1o YPaBHCHHUAM XUMHNYCCKUX peaKHHﬁ, cClin

bubnuoreka IIOK

60 OJIVH W3 pEarcHTOB z[a% B U30BITKE WU COAECPKUT MPUMECH. 1 httos://m.edsoo.ru/00ae1 750
Brruucnenus MaccoBoil 1011 BBIXOa MPOAYKTa pEeaKIINU
61 O06o0061IeHre U crucTeMaTu3alus 3HaHu ! 1
62 [IpoMexxyTouHas arTectaius 1
63 B o 1 bubnunoreka [JOK
€IIeCTBA U MaTEPHAJIbI B TIOBCEIHEBHOM )KMU3HU YEIOBEKA httos://m.edsoo.rw/00263£50
64 X o 1 butnuoreka IIOK
MMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl hitos://m.edsoo.ru/00ae4270
65 P 6 | bubmmorexa [IOK
0JIb XMMHUH B PEHIEHUH IKOJIOTMYECKUX MPoOsIeM hitos://m.edsoo ru/00ae4270
. . Butmmoreka IIOK
66 PesepBHBIil ypok. O000IIeHNE U CCTeMAaTU3alus 3HAHUN 1 htos://m.edsoo.rw/00260d0a
. o Bubnuorexa IIOK
67 PesepBHbIit ypok. O6001IeHNEe U CCTeMaTU3allus 3HaHUH 1 hitos://m_edsoo.r/00adb33c
. o bubnunoreka [JOK
68 PesepBubIil ypok. O6001IeHIE U CUCTEMaTH3allsl 3HAHUN 1 httos://m.edsoo.ra/00adoch2
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