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HNOSCHUTEJIBHAS 3AIIMCKA

[TporpamMma 1o XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIeHa Ha OCHOBE TPeOOBaHWIl K pe3yibTaTam
OCBOEGHHS OCHOBHOW 00pa30BaTEeIbHON MPOTpaMMbI OCHOBHOTO 00111eTo 00pa3oBanus, npeactaBieHHbIX B PI'OC OO0, a takxke Ha
OCHOBE (eliepabHOM pabodvell mporpaMMbl BOCIIUTAHUS M ¢ YIETOM KOHIICHIUH MPEIIOAaBaHus YIeOHOTO IpeaMera «XUMUs» B
00pazoBarelbHBIX opranusanusax Poccuiickoit deaepanuu.

IIporpamma no xumun Ma€T MPENCTaBICHIE O MEJAX, OOIIeH cTpaTernu 0O0ydeHsI, BOCITUTAHUS U Pa3BUTHS 00yJIarOIIXCs
Cpe/ICTBaMH Y4eOHOTO IpeiMeTa, YCTaHaBIMBaeT 00s3aTeIbHOE NPEIMETHOE COAEPKaHUE, PEJTyCMaTpUBAET PaclpeielieHue ero
[0 KJlaccaM M CTPYKTYPUPOBAaHME IO pa3zeiaM M TeMaM MPOrpaMMbl MO0 XHMHUH, ONPEIENSIET KOJUYECTBEHHbIE U KaueCTBEHHBIC
XapaKTePUCTUKU COJEPIKAHUSA, PEKOMEHIYEMYIO IOCJIEJOBATEIbHOCTh H3YYEHHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX H
BHYTPHIIPEMETHBIX CBsI3€il, JIOTHKH y4eOHOTO TMpolecca, BO3PACTHBIX 0COOCHHOCTEH 00YyYaroluXxcs, ONpeNnelsieT BOZMOKHOCTH
MpeMeTa JUTs pean3aiuy TPeOOBaHM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENBFHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO
oOuiero o0pazoBaHus, a Takke TPeOOBaHUN K pe3ylbTaraM OOy4eHUs] XMMUHU Ha YPOBHE IieJiel M3y4eHHUs MpeaMeTa U OCHOBHBIX
BHJIOB y4eOHO-IT03HABATEIEHOM ACATEIIEHOCTH 00YYaIOMIET0Cs TI0 OCBOCHHUIO YIEOHOTO CONepIKaHuUs.

3HaHHe XUMHUU CIY>KUT OCHOBOH JUIsl (POPMUPOBAHMSI MUPOBO33PEHHsI 00y4alOIIerocs, ero peAcTaBlIeHni 0 MaTepHaIbHOM
€IMHCTBE MHpPA, BAXKHYIO POJIb UTPAOT (POPMHUPYEMBbIE XHMHEH IPEICTABICHUS O B3aNMOIPEBPALICHUAX YHEPTUU U 00 SBOIOIIUHI
BEIIIECTB B MPHUPOJIC, O MyTAX PEIICHUS TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YSIIOBEUECTBA — CHIPHCBOM, SHEPTETHUCCKOM,
MTUIIEBOH 1 3KOJIOTUYECKOH 0€30macHOCTH, TPoOIeM 3IpaBOOXPaHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealiM3alliid BO3MOXKHOCTEH il caMOpa3BUTHS U (OPMHPOBaHMS KYJIbTYPbl JIMYHOCTH, €€ oOued u
(hyHKIMOHATBHOH TPAMOTHOCTH;

BHOCHUT BKJIaJl B (pPOPMHPOBaHME MBIILICHHUS] U TBOPUECKHX CIIOCOOHOCTEH OOYdYarom[iXcsi, HABBIKOB MX CaMOCTOSITEIbHON
y4eOHOH NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX H UCCIEI0BATEIbCKUX YMEHHH, HEOOXOIMMBIX KaK B TOBCEIHEBHOM KHU3HH, TaK U B
npoQecCHOHANBHOMN JIESITeNIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJaJbIBACT OCHOBBI 1IEJIOCTHOTO B3IJIsIa HAa €IMHCTBO HPUPOJbI U
YEeNOBEKa, SABISCTCS OTBETCTBEHHBIM 3TArloM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOUW I'PAMOTHOCTH 00yJarOIUXCs;

croco0cTByeT ()OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K NPUPOJE, K HEIOBEKY,
BHOCHT CBOH BKJIAJ] B 9KOJIOTHIECKOE 00pa3oBaHMe 00yJIarOIIuXCsl.

JlanHble HampaBiieHUs] B OOYYEHMH XMMUHU OOECIEUMBAIOTCS CHENU(HUKON colepKaHHs y4eOHOTo MpeaMeTa, KOTOPBIH
SBIISICTCS TI€IarOTMYECKH aJallTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XUMHUH Ha ONMPEICTIEHHOM dTare e pa3BUTHI.

Kypc xumum Ha ypoBHE OCHOBHOrO oOIIero oOpa3oBaHMsS OPHUEHTHPOBAH Ha OCBOCHHE OOYYArOIIMMHUCS CHCTEMBI
[IEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB HEOPTraHMYECKONM XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX IOHSATUH OpraHUYeCKON
XUMUH.

CrpykTypa colepkaHHs MPOTPaMMbI 10 XMMHHM C(HOpPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO IOJAX0Ja K €€ HW3y4CHHIO.
ConepaHUe CKJIAJbIBAETCS U3 CUCTEMbI NMOHATHH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMBI MOHITHUH O XUMHUYECKOU
peakiuu. O0Ge ATH CHCTEMBl CTPYKTYPHO OPTraHW30BaHbl 1O TPUHIUITY TOCJIEI0BATENIbHOTO Pa3BUTHUsI 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPENCTABICHUM PA3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMSI,

— Ilepuoauyeckoro 3akoHa J[. . MeneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— MpeJCTaBIeHUI 00 AIEKTPOIUTHUECKOH UCCOMAIIMY BELIECTB B PACTBOPAX.

Teoperndyeckrne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE IMITMPHUYCCKH ITOJTYYEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS
MOCJIEI0BATEIFHO OT OJHOTO YPOBHSI K JIPYTOMY, BBIMOJHSIS (DYHKIMHM OOBSICHEHUS M IPOTHO3MPOBAHUS CBOWCTB, CTPOEHHS U
BO3MOYHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHUSI U3Y4aeMbIX BELLECTB.

OcBoOcHHE TPOrpaMMBI TI0 XHMHHU CHOCOOCTBYET (POPMHUPOBAHUIO IPEACTABICHUS O XUMUYECKOW COCTABISIONICH HAYJIHOM
KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHON IPHUPOJIbl, IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAaHUIO U METOJIaM NO3HAHMs B HAYKE.
W3ydeHne XUMHUM TPOUCXOAUT C TPHUBICUCHHEM 3HAHHWH W3 paHee H3yYeHHBIX YUEOHBIX NpeaMmeroB: «OKPYKaroluil MEpy,
«buonorus. 5-7 xnacce» u «Pu3mKa. 7 KJIaccy.

IIpr m3ydyeHHMH XUMHUHM TPOUCXOMUT (POPMHUpPOBAHHE 3HAHWH OCHOB XHMHYECKOW HAYKHM KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NMPAKTUYCCKON JCSITECIHHOCTH YCIIOBEKA W KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KYIbTYphI. 3amaya y4eOHOTO
MpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMbl XHMHUYECKIX 3HAHUN — BaKHEUIIHNX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUICCKUX
MOJIOKEHUH, JOCTYIHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, A3blKa HAayKH, B TPHOOIIEHMHM K HAayYHBIM METOJaM
MO3HAHMS NpPU HM3YYEHHH BEIIECTB U XUMHYECKUX pPEakiuid, B (OPMHUPOBAHMH M PA3BUTHH IO3HABATENIbHBIX YMEHHUH M HX
MIPUMEHEHNH B y4eOHO-TI03HABATEILHON U y4eOHO-HCCIIEI0BATEIILCKON AEATEIBHOCTH, OCBOCHHH NPaBUII O€3011acHOT0 00palleHus
C B€IICCTBAMHU B HOBceI[HCBHOﬁ JKHU3HU.

[Ipu n3ydeHnn XUMUU Ha ypOBHE OCHOBHOTO 00IIIEero 00pa3oBaHIs BaKHOE 3HAUCHHE TIPUOOPEITH TaKUe IIeTH, KakK:

— (QopmupoBaHME HMHTEUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHHIO, COTPYIHHYECTBY,
CaMOCTOSATEIEHOMY IIPUHATHIO PEIICHUH, CIOCOOHOH amanTHpoOBaThCS K OBICTPO MEHSIOIIUMCS YCIOBHAM JKH3HU;

— HANPaBJICHHOCTh OOYYCHHS HA CHCTEMATHYCCKOC MPUOOIICHHE OOyJaromuXcsi K CaMOCTOSTEIbHON MO3HABATECIHHOMN
JeSITeIbHOCTH, HAYIHBIM METOJaM TO3HaHU, (GOPMHUPYIOIINM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XIMHUM;

— ofecreyeHne YCIOBHA, CIIOCOOCTBYIONINX NPHOOPETCHHIO OOYJYAIOIUMUCS OIBITa Pa3sHOOOpa3HOW JNEATEIHFHOCTH,
IMO3HAaHUA U CAMOIIO3HAHHWA, KIIFOUYCBbBIX HABBIKOB (KJ'[IO‘ICBI)IX KOMHGTCHHHﬁ), NMCIOMINX YHHUBCPCAJIbHOC 3HAYCHUC JIJIA PA3TIMYHBIX
BUJIOB JIEATENBHOCTH;

— (opmupoBanue o0IIeH (PYHKIIMOHAILHOW W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIC YMEHHH OOBICHATH U
OLICHUBATh SIBJIICHHS OKPY)KAIOILEr0 MHpPA, UCMOJb3yd 3HAHUS U ONbIT, MOJTYYECHHbIE NPU U3YYEHUU XUMHHU, IPUMEHATH UX MPHU
peIIeHU  PoOJIeM B MMOBCETHEBHOM KU3HU U TPYJOBOH NEATEIHHOCTH,



— ¢opMupoBaHHEe y OOYYArONIMXCSI T'yMaHHCTHYECKWX OTHOLICHWH, MOHMMAaHMS IIEHHOCTH XHMWYECKHX 3HAHUH IS
BBIPaOOTKH SKOJIOTUYECKH LEIeCO00pa3HOTO MOBEACHHS B OBITY M TPYJOBO AEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKarollel NPUPOJHON CPEebl;

— pa3BUTHE MOTHBAIMK K OOy4YEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHUS
00I1eYeIoBeYeCKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdWIIS U HATIPABIEHHOCTH JaTbHEHIIEro 00yIeHus.

OO1mee 9ucIO 9acoB, OTBEAEHHBIX ISl M3YUCHUS XMMHH Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs, cocTaBiseT 136
4JacoB: B 8 kimacce — 68 yacoB (2 daca B HefIeN0), B 9 kiacce — 68 yacoB (2 Jaca B HEEIO).



COJEP)XAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaya/ibHbIEe XUMUYECKHE TOHSITUSI

[Ipenmer xumun. Pojib XMMHUM B KU3HU YellOBEeKa. XHMMHUSA B CUCTeMe HayK. Tena u BemectBa. Puznueckue CBONCTBA
BEIIECTB. ArperaTHoe COCTOsiHUE BemiecTB. [loHATHE O MeTomax Mo3HaHWS B XUMUU. UuCThle BemectBa W cMmecu. CrocoObl
pa3nencHus CMeceu.

ATOMBI W MOJEKYJAbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XMMHUYECKHUX JJIEMEHTOB. [IpocThie M CIOXHBIE BEIIECTBA.
ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH TIIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHOCHUTENBbHAA aToMHast Macca. OTHOCHTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 10JI1 XHMUIECKOTO AIEMEHTa B COSTNHCHHH.

KonuyectBo BemiectBa. Moub. Monsipuas macca. B3anMOCBsI3b KOJMYECTBa, MAcChl M YHCIA CTPYKTYPHBIX €IUHUIL
BeriecTBa. PacuéTel o opMynaM XUMHYECKUX COCTIMHEHUI.

®usznyeckue U XUMHUYECKHE SBICHHsS. XUMHUYECKas peakuus H e€ MNpU3HaKu. 3aKOH COXPaHEHUs MacChl BEIIECTB.
Xumudeckue ypaBHeHHs. Kinaccupukaist XUMUYeCKUX peakiui (CoeIMHeHNS, Pa3IokKeHUs, 3aMEIIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYZOH, MpaBmiaMH PabOThl B J1a0opatopuu W npuéMamu OOpalieHUs C J1abopaTOpHBIM
o0opynoBaHHEM, M3y4eHHE W OMHCAaHWE (PU3NIECKUX CBOWCTB 0Opa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOAEHHE (U3UICCKUX
(TmaBieHUE BOCKA, TasHHE JIbJIa, PACTHPAHHUE caXapa B CTYIIKE, KHIICHUC M KOHJCHCAIUS BOJBI) U XUMHUCCKUX (TOPCHUC CBEUH,
MPOKaJIMBAHUE MEHOM NPOBOJIOKH, B3aUMOJICHCTBHE MeTIa ¢ KUCJIOTOI) SIBJICHUH, HAOIIOACHUE U OTIMCaHNE IPU3HAKOB NMPOTCKAHUS
XHUMHYECKHX pPeakluil (pa3ioKeHne caxapa, B3aHMOJICHCTBHE CEPHOM KUCIIOTHI C XJIIOPUIOM 0apus, pa3ioKeHUe THAPOKCHIA MEIU
() mpu HarpeBaHuu, B3aUMOICHCTBHE Keme3a ¢ pacTBopoM couit Meau (1), u3yderne cmocoGoB pasieicHUs] CMeceii: ¢ TOMOIIBIO
MaranTa, (QUIbTPOBAaHUE, BHITAPHBAHUE, TUCTHIULIINS, XpoMaTrorpadus, IpOBEeCHAE OYUCTKH MOBAPCHHOMN COJM, HAOMIOACHUE U
ONMCAHUE PE3YAbTATOB MPOBEACHUS OIBITA, WILIIOCTPUPYIOUIEIO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJEeH MOJEeKy
(IrapocTep>KHEBBIX).

BaskHeiiluue npeacraBuTeIM HEOPraHMYeCKMX BeleCTB

Bozayx — cmech ra3oB. CocraB Bo3ayxa. Kucimopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHne Kuciopoaa B IPUPOJE,
(u3ndeckre U XUMIYECKHE cBo¥cTBa (peakiuu roperns). Okcuabl. [IpuMenerne kucimopona. CocoOBl MOTYIEeHUS KHUCIOpOaa B
J1ab0paTopUu U NPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B npupoe. O30H — aIoTpOnHasi MOAU(PUKAIHS KACIOPO/a.

TemnmoBo#t >(pGeKT XUMUYIECKOH peaKkIny, TSPMOXUMHUYCCKIE YPaBHEHUS, SK30- M DHIOTCPMUYCCKUE PEaKIHUU. TOIUTHBO:
Yrojib ¥ METaH. 3arpsi3HeHNe BO3/yXa, YCHIICHUE MapHUKOBOTrO 3()(eKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — smeMeHT M mpoctoe BemiecTBO. HaxoxkmeHwe BOIOpoAa B MpHUPOAE, (HU3MUECKHE M XUMHYECKHE CBOICTBA,
MPUMEHEHHE, CIIOCOOBI MoTydeHus. KUCIoThl 1 cou.

MornsipHbIii 006EM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pacTtBopuTenb. PactBopsl. HackllieHHble UM HEHACBIILIEHHBIE PACTBOPHI.
PacTtBopuMOCTS BeliecTB B BoJie. MaccoBasi 10J1s1 BeIIeCTBa B pacTBOpe. XUMHUUecKkre cBolicTBa BoAbl. OcHOBaHus. Poib pacTBOpOB
B MIPHUPOJIC U B KU3HU yenoBeka. KpyroBopoT BoIBI B pupoae. 3arpsa3HeHne IprupoaHbIX Bod. OXpaHa M OYHACTKA IPHPOTHBIX BOI.

Knaccudukamus Heopranmveckux coemuHenuil. Oxcunel. Kitaccudukanums OKCHAOB: cosieoOpasyromue (OCHOBHBIC,
KHCIIOTHBIE, aMQoTepHBIe) U HeconeoOpasyromue. Homenkimarypa oxcuaoB. Pusndeckne W XUMHUYECKHE CBOHCTBA OKCHJIOB.
ITonyuenne okcuaoB.

OcnoBanus. Kitaccudukanys ocHOBaHMIA: MEN0YN W HEPACTBOPHUMBIE ocHOBaHMA. HoMeHKkIaTypa ocHOBaHWi. Ou3muecKue
U XUMHUYECKHE CBOMCTBA ocHOBaHMil. [loryueHue ocHOBaHUM.

Kucnotsl. Kimaccudurkanus kucinot. Homenknatypa kucinot. @us3ndeckne 1 XAMHUECKHE CBONCTBA KMCIOT. Psii akTHBHOCTH
mertauioB H. H. beketosa. [lomydenue Kucior.

Conu. Homenxinatypa cosnei. @u3nueckue u xumudeckue cBoiictsa coieil. [lomydenue coneit.

I'eneTnueckast CBA3b MEXy KJIacCaMH HEOPTaHUIECKUX COCMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIIpEJeNICHIE COJEpXKaHUs KHCIOpPOJa B BO3AyXe, IOJydeHHE, cOOMpaHue, paclio3HaBaHWE WM H3YYCHHE
CBOWICTB KHCIIOPOJIa, HAOMIOACHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BO3HHKHOBCHHUS U MPEKPAIICHUS TOPEHUS
(mo>kapa), o3HaKOMIIeHHE ¢ 00pa3llaMi OKCHIOB W OIMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUWe, paclio3HaBaHWE W M3Yy4EHHE
CBOICTB Bomopona (ropeHme), B3auMoseiicteue Bomopoaa ¢ okcumoM Menu (1) (Bo3MOXKHO HCIONB30BaHHE BHICOMATEPHANIOB),
HAOJIOICHHE OOpa3I[OB BEHISCTB KOJIMYECTBOM | MOJb, HCCIICIOBAHHE OCOOCHHOCTEH pACTBOPCHHS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPENEIEHHON MAcCOBOM JI0JIel paCTBOPEHHOIO BEILIECTBA, B3aUMOJIEHCTBUE BObI
¢ MeTaJutlaMu (HaTpUeM ¥ KaiblyeM) (BO3MOXKHO HCIIOJIB30BAaHHE BUICOMATEPUANIOB), HCCICOBAHUE 00Pa3IOB HEOPraHUICCKUX
BEIIIECTB Pa3NIWYHBIX KIAcCOB, HAOIIONEHNE HM3MEHEHUS OKPAaCKM HHAWKATOPOB B pAcTBOpax KHUCIOT W IIeNouYeH, H3ydeHHe
B3anMoseiicTBus okcuga meau (I1) ¢ pacTBopoMm cepHO# KHCIOTHI, KHCIOT ¢ METaUIaMH, PeaKIui HeHTpaTu3auy, MoIydeHIe
HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METajula JAPYTUM U3 PacTBOpPA COJH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMe «BakHeHmure K1acchl HEOPraHMYECKUX COCTUHEHHI.

Ilepuonnuecknii 3axoH u Ilepuoauyeckas cucrema xumuieckux 3jiemMeHToB /I. U. Menaeneesa. CTpoeHHe aTOMOB.
Xumunyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbLHbIE peaKIU

IlepBble MOMBITKA KIACCUPHUKAIIMA XAMHUYECKUX 3TeMEHTOB. [IOHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB (LICIOYHBIC H
MIETI0OYHO3EMENbHBIE METAJITBI, TAOT€HBI, HHEPTHBIE Ta3bl). DJIeMEHTHI, KOTOpbIe 00pa3yioT aM(OoTepHBIE OKCHABI M THAPOKCHIBL.

Ilepuonnyeckuit 3akoH. Ilepuoguueckas cucrema xumuueckux snemeHtoB Jl. U. MenaeneeBa. KopoTkonepuoaHas u
JunHHONeproaHast (opmbr [lepromuueckoit cucremsl xumuueckux siaeMeHToB J[. WM. Menpeneesa. Ilepuoabl W TPYIIIIEL
Ou3nIecKuii CMBICT MMOPSIKOBOTO HOMEPa, HOMEPOB IIEPHOIa U TPYIIIIEI 3JIEMEHTA.



Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oromsl. DnekTponsl. CTpoeHne 3IeKTPOHHBIX 000JI09eK aToMOB IepBbIX 20
xuMuueckux anemeHToB I[lepmoaunueckoit cucremsl JI. M. MeHnneneeBa. XapakTepUCTHKA XUMHUUYECKOTO 3JIEMEHTAa [0 €ro
nosioxkeHuto B Ilepuonuueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJIMUECKUX U HEMETAJUIMYECKUX CBOMCTB IO
TpyIIaM | [IepHoIaM.

3navenue [lepuoandeckoro 3akoHa u Ileproanyeckoil CUCTEMbl XUMUUYECKUX IEMEHTOB Ul Pa3BUTHUS HAYKH U IPAKTUKU.
. . MenpeneeB — yu4€HbIN U IPayKJaHUH.

Xumudeckas cBsa3b. KoBaneHTHas (HONspHAs W HETOJSIPHAs) CBS3b. DIIEKTPOOTPHIATEIHLHOCTh XMMUYECKHX SJIEMEHTOB.
WNonnas cBs3b.

Crenenp okucieHus. OKHCIUTEIEHO-BOCCTAHOBHTEIFHBIC PeaKnu. [Iporecchl OKUCICHUS U BOCCTAaHOBICHUS. OKHUCIUTEIH
U BOCCTaHOBHUTEIH.

Xumuueckuit Ikcnepumenm:

n3ydeHue oOpasIoB BEUICCTB METAVIOB M HEMETAJIOB, B3aWMOJCHCTBHE THJIPOKCHIA IHMHKA C pPacTBOpaMH KHCIOT
[IETIOYeH, MPOBEACHHE OIBITOB, MILTIOCTPUPYIOMINX MPHUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX pEakuid (TOpeHHe, Peakiiuu
Pa3I0XKCHUS, COCTUHCHUS).

Measrcnpeomemmnsie ceazu

Peanmzanus MexXTpeIMETHBIX CBSI3€H IIPU M3YYCHHUH XMUMHH B § KJlacce OCYIISCTBIICTCS Yepe3 MUCIIOIh30BaHNE KaK 00IInX
€CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH, ABILIOIIMXCA CUCTEMHBIMM JUIS OTAEIBHBIX NIPEIMETOB €CTECTBEHHO-HAyYHOIO
ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE ITIOHATHS: HAay4dHbIH (akT, THUIOTE3a, TEOpHs, 3aKOH, aHalIM3, CHHTE3, Kiaccudukaunms,
MEPUOINIHOCTD, HAOMIOACHUE, SKCIIEPUMEHT, MOACIHPOBAHNE, N3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: Marepus, aToM, OSIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIUJA, HU30TONBI, PAJAUOAKTUBHOCTb, MOJIEKYa,
ANIEKTPUYECKUI 3apsijl, BEIIECTBO, Teno, O0BbEM, arperaTHoe COCTOSIHME BELIECTBa, Ia3, (U3MUECKWe BEJIUYMHBI, EJUHUILIBI
M3MEPEHHUs, KOCMOC, THIaHEeTHI, 3BE31161, COTHIIE.

Buonorus: poTocunres, apixanue, ouocdepa.

T'eorpadus: atmocdepa, ruapochepa, MEHEPAIIBI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTTaeMBbIe, TOTIIIBO, BOJHEIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYecKasl peaKnus

Ilepuonnueckuit 3axoH. Ilepuomuueckas cucrema xumuuyeckux snemeHToB JI. M. MengeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOJIOB, Kanus, KaJbIMsI U UX COCIUHEHUI B
COOTBETCTBHUH C TIOJIOKCHHEM JIeMEHTOB B [leproandeckoii cucteMe U CTPOSHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOHN CBS3U. THIBI KPUCTAIIMUECKUX PEHIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA
KpUCTAJIIMYECKON PELIETKY U BUAA XMMUUYECKOH CBSI3U.

Knaccudukanms 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJlaccaM HEOPTaHWYECKUX COCTUHEHUH, TeHEeTHYECKas CBSI3b HEOPTaHNIECKUX BEIIECTB.

Knaccudukanms XuMIdecknX peakiiii o pa3IMYHbIM IpU3HAKaM (10 YHCITy ¥ COCTaBY YJacTBYIOIIMX B PEaKIIMH BEIIECTB,
no TemoBoMy 3(deKTy, M0 U3MEHEHHIO CTEIIeHeH OKUCIICHHS XHMHYECKHX OJJIEMEHTOB, IO O0paTMMOCTH, IO YYacTHIO
KaTaJm3aTopa). OK30- H YJHIOTEPMUICCKUE PEaKIIH, TS PMOXUMUICCKAC YPaBHECHUSI.

[TonsiTHe 0 ckOpOCTH XUMHUYEcKoW peakuuu. [loHsATHE 00 0OpaTHMBIX M HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsrue o
TOMOTEHHBIX M T€TepPOTEeHHBIX peakiusax. [loHstne o kxarammse. [loHATHE 0 XUMHYECKOM paBHOBecHH. DaKTOPHI, BIMSIONINE Ha
CKOPOCTb XUMUYECKOH PeaKkLUu U MOJ0KEHHE XUMUUECKOTO PABHOBECHUSI.

OKHCIIUTENFHO-BOCCTAHOBUTENIFHBIE PEAKIWH, OJJICKTPOHHBIM OalaHC OKHCIUTEIHHO-BOCCTAHOBUTEIHHON PEaKINH.
CocrapneHre ypaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIFHBIX PEAKIIUI C UCIIOIh30BaHUEM METOa AEKTPOHHOTO OaaHca.

Teopus 37IEKTPOTUTHUECKON TUCCOMMALIMHU. DIIEKTPOIUTHI M HEINEKTPOIUTHl. KaTHOHBI, aHHOHBL. MeXaHu3M AUCCOLHAIIH
BEIIIECTB C PA3INIHBIMH BUIAMU XUMHIUECKOH cBsi3u. CteneHs aucconuanuil. CHIbHBIE U CIIa0bIe SIIEKTPOJIHTHL.

Peakunu noHHoro oOMeHa. YCIIOBHSI MPOTEKaHHUs peakLUil HOHHOTO OOMEHa, MOJHbIC U COKPAIEHHBIC HOHHBIC YPaBHEHUS
peakuuii. CBOHCTBA KUCIIOT, OCHOBAaHUK M COJIEH B CBETE MPEICTABICHUN 00 ANEKTPOIMTHICCKOHN aucconuanui. KauecTBeHHBIE
peaxiyy Ha HoHbL. [ToHsTHE O THApPOIN3E CoNelt.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C MOJICIISIMH KPHCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB M HEeMeTayuloB (Tpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATpHUA), HCCIEIOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pEeakIuHu OT BO3ACHCTBUS
pa3TuIHBIX (AKTOPOB, HCCIEIOBAaHUE JIICKTPOIPOBOJAHOCTH PACTBOPOB BEIICCTB, IpoIlecca AMCCOIMAIMH KHCIOT, MIENOYeH U
coJieil (BO3MOXHO HCIIOJIB30BaHHE BHUJEO MAaTEpPHANOB), MPOBEACHUE OINBITOB, MITIOCTPUPYIOUINX NPU3HAKUA MPOTEKAHUS peakluit
HOHHOTO oOMeHa (oOpa3oBaHHMe oOcalka, BBIICTICHHE Tra3a, OOpa30BaHWE BOJBI), OIBITOB, WIUTIOCTPUPYIOMIAX IIPUMEPHI
OKHCJIMTELHO-BOCCTAHOBUTELHBIX PEAKLUi (TOpeHHe, PEeaklUH Ppa3JIoKECHUs,, COCAMHEHHUs), Paclo3HaBaHHE HEOPraHMYEeCKUX
BEIIIECTB C MOMOIIBIO0 KAYECTBEHHBIX PEAKINI Ha HOHBI, PeIIeHHe SIKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTannsl 1 X coeTUHEHHS

OO0mrast xapakTepuCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapakTepHBIE CTENEHH OKucieHHs. CTpoeHue u
(hu3ndeckre CBOICTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHYCCKHE CBOICTBA HA MPHMeEpe XJIopa (B3aUMOJICHCTBHE ¢ METaJUIAMH,
HeMeTaIaMH, 1esnoyamu). XiaopoBoaopos. ConsgHas KUCIOTa, XUMHUYECKHE CBOMCTBA, NOJIydYeHHe, IpuMeHeHue. JlelicTBre xiopa
1 XJIOPOBOJIOPOIa HA OPraHU3M delloBeKa. BaxxHelre XJI0puapl M UX HaX0XKJICHHUE B TIPHPO/IE.

O6mas xapakrepuctuka smeMeHToB VIA-rpymmbl. OcoGeHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHHW OKHCIICHUSI.
Crpoenne U (pu3HUECKHe CBOWCTBA MPOCTHIX BEIMIECTB — KHCIOPOJA W CEepBl. AJUIOTPOTHBIE MOIU(HUKAIINN KUCIOPOJa U CEpPHI.
Xumudeckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (prU3NUecKre U XMMHUYECKHe CBOHCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIH
KUCIIOTHBIX OKcuioB. CepHas KucioTa, (PU3MUECKHe M XUMHYECKHe CBo¥cTBa (OOILIME KaK MpeACTaBHTENs Kiacca KUCIOT U



cremuduyeckue). XUMHUECKNE PEAKIIH, JISKAIIUE B OCHOBE IPOMBIIUIEHHOTO CII0c00a MOTy4eHHsI CepHOM KUCIOTHL. [IpuMeHenue
cepHoil kucnoTel. COJM CEpHOW KHUCIOTHI, KaueCTBEHHas peakius Ha cyiab(ar-uoH. HaxoxneHue cepbl U €€ COeqUHEHHH B
npupose. XMMHUYECKOe 3arpsA3HEHHE OKPYXKAIOIMIEH Cpelbl COSINMHEHMSIMH cepbl (KHCIOTHBIC IOXKIM, 3arps3HEHHE BO3AyXa H
BOJIOEMOB), CIIOCOOBI €ro MPe0TBPAIICHHS.

O6mas xapakTepucTuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE CTEIIEHN OKUCIICHHUS. A30T,
pacrpocTpaHeHue B NMpupoje, Gpusnyeckre U XMMUYeckue cBoiicTBa. KpyroBopor a3orta B nmpupoae. AMMHAK, ero (U3nuecKue u
XUMHYCCKHUEC CBOﬁCTBa, MOJIY4YEHHUE W TPUMCHCHUC. Conn aMMOHUA, HUX (bl/ISI/IquKI/Ie U XUMHYCCKHC CBOﬁCTBa, MIPUMCHCHUC.
KavecTBeHHast peakiyst Ha HOHBI aMMOHUS. A30THasl KHCJIOTa, €€ MoydeHne, Gpu3niyeckrue u XUMHYECKHe CBOWCTBa (00mme Kak
Npe/ICTaBUTENs Kjlacca KHUCIOT M creuuduyeckue). lcrnonb3oBaHue HHUTPAaTOB M COJieH aMMOHHMSI B KauecTBE MHHEPAIbHBIX
ynoOpennii. XUMHUECKOe 3arpsi3HEHHE OKPY)KAIOMIEeH Cpefbl COCIMHEHHMSIMH a30Ta (KHCIOTHBIC JOXKIH, 3arps3HEHHE BO3MyXa,
no4Bsl U BOZI0EMOB). Docdop, amnorponHbie Moaubukauu Gocdopa, husndeckue u xummdeckue coiictea. Okeua docdopa (V)
u (docdopHas kucioTa, PU3NUECKHe U XUMHUYECKHE CBOMCTBA, moiydeHue. Mcmoms3oBarne (GocdaroB B KauecTBE MHUHEPATBHBIX
ynoOpeHuii.

O6mas xapaktepuctuka 31eMeHTOB |VA-rpynmer. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIECHH OKHCIICHHSL
VYriaepoa, amIoTpomHble MOAU(UKANMM, paclpocTpaHEHHWE B TNPHPOAE, (HU3MYECKHE W XHMHUYECKHE CBOMCTBA. AICOPOIMAL.
Kpyrosoport yriepona B npupone. Okcuzpl yriepona, ux GU3nueckue U XMMUYeCKHUE CBOMCTBA, NEWCTBHE HA KHBBIC OPraHU3MBbl,
MOJTy4eHHE U MIPUMEHEeHHEe. DKOJOTHYECKHe MPOOJIeMBbl, CB3aHHBIE ¢ okcuaoM yriepona (1V), runoresa rmo0ansHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIN 3((eKT. YronbHas KUCIOoTa U €€ COJH, UX (PU3UUECKHE U XUMHYECKUE CBOMCTBA, TIOJIy4eHHE U [P UMEHEHHE.
KauectBenHass peakumst Ha kapOoHaT-MOHBI. Vcmosb3oBaHMe KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
X03s1icTBE.

ITepBoHauabHBIE MTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yriepona (METaH, 3TaH, 3THJCH, alleTHJICH,
9TaHOJI, TJIMIEPHH, YKCYyCHas KHCI0Ta). IIpupoHbIe NCTOUYHHUKH YIJIEBOJIOPOAOB (yrojb, NMPUPOJHBIN Ta3, He(Th), MPOIYKTH UX
nepepaboTku (O€H3MH), UX POJib B OBITY W MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHMYECKH Ba)KHBIX BEUIECTBAX: XKHUpax, Oenkax,
YTJIEBOJIaX — M UX POJIM B JKU3HM YeIOBEeKa. MarepuanbHOe eJMHCTBO OPraHMUECKUX M HEOPraHNYECKUX COCMHEHNH.

Kpemuuii, ero ¢pusnueckue U XMMUYECKHE CBOMCTBa, NOTydeHne u mpuMeHeHne. CoearHeHnst KpeMHus B npupoje. Oommue
npencraBieHus 00 okcupe kpemHus (1V) n kpemHneBoi kucnore. CHIMKATHL, WX HMCIOJIB30BaHUE B OBITY, B IMPOMBIIUICHHOCTH.
Baxneiimme crpouTenbHble MaTepHaibl: KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, xene300eroH. IlpoGiemsl Oe3omacHOTO
UCTIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEAHEBHOM KHU3HU.

Xumuuecxkuii 3kcnepumenm:

M3ydeHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, MPOBEJACHHE KAYECTBEHHBIX PEAKIUi Ha
XJIOPHJ-NOHBI U HAOJIOICHNE TIPU3HAKOB MX MPOTEKAHMS, OIBITHI, OTPasKaroNie (PU3NUECKUE M XMMHUUECKHE CBOWCTBA TAIOTCHOB U
UX COEIMHEHHH (BO3MOXHO MCIIONh30BAaHUE BHIEOMATEPUANIOB), O3HAKOMJIEHHE C o0Opas3laMHu XJIOpPHIOB (TaJOT€HUIOB),
O3HaKOMJIeHHE ¢ o0pa3maMu cephl U €€ COeAWHEHMSIMH (BO3MOXXHO HCIOJBH30BAHUE BHICOMATEPHAJIIOB), HAOIIOJCHHE IpoIecca
oOyriauBaHus caxapa I0J AEHCTBUEM KOHIIEHTPHPOBAHHOW CEpHOM KHCIIOTHI, MU3y4YeHHE XUMHYECKUX CBOWCTB pa30aBIICHHOM
CEpHOM KUCIIOTHI, MPOBEACHNE KaUeCTBEHHON peaklny Ha Cynb(aT-uOH U HaOII0ACHHE TIpH3HaKa e€ MpOoTeKaH!s, O3HAKOMJIEHHE C
(u3muecknMu cBO¥cTBaMH a30Ta, ochopa n UX COeTUHEHHH (BO3MOXKHO HCIIOJIB30BaHHIE BUICOMATEpHalIOB), 00pa3iaMy a30THBIX
u QocdopHbIX ynoOpeHui, nojaydeHue, coOMpanue, pacro3HaBaHUEe W M3y4EHUE CBOWCTB aMMHaka, IPOBEICHHE KayeCTBEHHBIX
peakIii Ha HOH aMMOHUS M (ochaT-uoH U U3ydeHHE PU3HAKOB X MTPOTEKAHMS, B3aMMOACHCTBHE KOHIICHTPUPOBAHHOHN a30THOM
KUCIIOTBI C Melblo (BO3MOXHO HCIIOJIb30BAaHHE BHJEOMAaTEpPHAIOB), HM3ydEHHUE MOJENeHd KPUCTAUIMYECKUX PpEIIETOK ajiMasa,
rpadura, QymiepeHa, 03HaAKOMICHHE C MPOLECCOM afcOpOIMK pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIEM M yCTPOHCTBOM
NPOTUBOTr'a3a, MoJly4eHne, CoOupaHue, paclio3HaBaHUE U U3yUYCHHE CBOICTB YIIEKUCIIOTO I'a3a, IPOBEICHNE KAYeCTBEHHBIX peaKni
Ha KapOOHAT ¥ CHJIMKAaT-MOHbl M MW3yYCHHE IIPU3HAKOB HUX MPOTEKAHWsA, O3HAKOMJIEHHE C MPOIYKIHEH CHIMKaTHOU
MPOMBIIIICHHOCTH, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «BakHelIe HeMeTaIbl ¥ UX COSINHEHUS.

MeTanibl H MX COETMHEHHST

OOmas XapakTepUCTUKAa XMMHUYECKHUX 3JIEMEHTOB — METAIJIOB HA OCHOBAaHWM HX IOJIOXKEHHUs B [lepmoguyeckoil cucreme
xuMH4eckux anemMeHToB [[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHHEe METauIoB. MeTaluMueckas CBsI3b M MeTallJIuecKast
KpHUCTaUTMYecKas pemérka. DIEeKTPOXUMUIECKAN Psii HalpsDKeHHH MeTaiuioB. Ou3nyeckne W XUMHUYECKHE CBOWCTBA METAaJIIOB.
OOmue crocoObl NOTydeHUsT MeTaJuoB. [IoHATHE O KOPPO3MH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBbl
(cTanb, 9yryH, TIOPATIOMUHANA, OpOH3a) ¥ UX MPUMEHEHNE B OBITY M MIPOMBIIIIIIEHHOCTH.

[lenoynble MeTayuIsl: NojoxeHue B [lepmoaudeckoil cucreme xumudeckux snemeHToB [I. 1. MenpeneeBa, ctpoeHne UX
aTOMOB, HaxXOXJeHHe B mpupoje. duznueckre U XUMHUYeCKUe cBOIicTBa (Ha mpumepe HATpust M Kanus). OKCHIBI U THIPOKCHUIBI
HaTpHs U Kanus. [I[puMeHeHNe meNT0oYHbIX METaJUIOB X COSTMHEHUH.

[[enouHO3eMeNbHBIE METAJUIBI MATHUN U KaJIBLIUI: N0JI03KeHUE B llepuonnueckoil cucteMe XUuMU4eCcKux 3nemeHToB JI. WM.
MemnneneeBa, CTpo€HHE HX ATOMOB, HaXOXKACHUE B ITpupoje. PU3HUECKUE U XUMUYECKHE CBOMCTBA MarHus M Kanblus. BaxxHenmme
COCMHEHUS Kalblus (OKCUJI, THIPOKCHI, coiH). JKECTKOCTh BOABI M CIIOCOOBI €€ yCTPaHEHHSI.

AmomuHuii: monoxkenue B llepuomudeckoil cucteme xmmuueckux siemeHtoB JI. M. MeHneneeBa, CTpoeHHE aToma,
HaxoXxJieHne B mpupoje. Pusmueckne M XUMHUYECKHE CBOHCTBA amOMHUHHSA. AM(pOTEpHBIE CBOHCTBA OKCHAA W THIAPOKCHAA
AJIIOMUHUA.

XKeneso: nonoxxenne B [leproandeckoii cucreme xuMudeckux snemenToB . M. Menzneneesa, cTpoeHne aTroMa, Hax0XJICHHE
B npupoje. Pusnyeckue U XMMUYECKHE CBOWCTBA jxene3a. Okcuabl, Tuapokcuasl U comu kenesa (1) u xxenesa (1), ux cocras,
CBOMCTBA U MOJIyYEHHUE.

Xumuueckuit Ixcnepumenm:

03HAKOMJICHHE C 00pa3laMM METAJUIOB U CIUIaBOB, WX (PU3WYECKUMH CBOWCTBAMH, HM3YUEHHE DPE3yIbTaTOB KOPPO3UH
METaJIOB (BO3MOXKHO HCIIOJIB30BaHHE BHICOMAaTepHalioB), 0COOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KBS W HATPUS C BOJOU
(BO3MOXXHO HCIIOJIB30BAaHHE BHICOMAaTEpHANIOB), UCCIEAOBAHIE CBOMCTB >KECTKOW BOJBI, TIPOIIECCa TOPEHHS JKee3a B KUCIOopOe



(BO3MOXXHO HCITOJB30BaHUE BHCOMATEPHANIOB), MPH3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIHW{ Ha WOHBI: MAarHWs, KalbITH,
amroMuHus, 1uHKa, xenesa (1) u xenesa (I11), menu (1), HaOMrOCHWE W OMKMCAaHKE MPOIECCOB OKPAIIUBAHMS IJIAMCHHA HOHAMH
HATpHUs, KM M Kaublus (BO3MOXKHO HCIOJB30BAHME BHICOMATCPUANIOB), MCCIEHIOBAaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUS ¥ TUAPOKCHUIA IIMHKA, PEIIEHUE SKCTIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BakHelIne MeTaibl U UX COSAMHEHUSD.

Xumus ¥ OKpy:Kapuas cpeaa

BemecTBa u MaTepuansl B MOBCEHEBHOM KU3HU YelloBeKa. be3onacHoe UCnoiIb30BaHue BEIIECTB U XUMUUECKUX PEaklnii B
onITy. [TepBast TOMOIIb MPH XUMUYIECKUX 0)KOTAX M OTPABICHUSX.

Xumudeckoe 3arps3HeHAE OKpyKarommed cpensl (mpelenbHas ToImycThMas KOHIeHTpanus Bemiects, gainee — [1/1K). Poxp
XMMHU B PEIICHUHU SKOJIOTHUYCCKUX TIPOOIIeM.

Xumuuecxkuii Ikcnepumenm:

n3y4eHue o0pasloB MaTepualioB (CTEKIIO, CIUIABbI METAJUIOB, IIOJIMMEPHBIE MaTEPHAJIbI).

Mesicnpeomemmnuie cea3u

Peanuzanus MexmnpeIMETHBIX CBSI3CH NMPU M3YUCHUH XUMHUH B 9 KJacce OCYIIECTBIIACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK M IMOHSATHH, SBILIOMINXCS CHCTEMHBIMH JUIS OTACIBHHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO
UKIIA.

OO0mmye ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4dHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHalM3, CHHTE3, Kiaccuukanus,
MIEPUOINTHOCTD, HAOMIOICHNE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, U3MEPEHNE, MOJIENb, SBJICHUE, TAPHUKOBBIA dPQEKT, TEXHOIOTHS,
MaTepHabl.

®u3uka: Marepus, aTroM, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIWI, HW30TOIBI, PAJAUOAKTUBHOCTH, MOJIEKYIa,
JNEKTPUYCCKUIA 3apsiji, TMPOBOJHHUKH, TOJIYIPOBOJHHUKH, JUAIIICKTPUKH, (OTOIIEMEHT, BEIISCTBO, TENO, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBa, ra3, PacTBOP, PAaCTBOPHMOCTh, KPHCTAJUIMYECKas PEImIETKa, CIUIaBbl, (U3NYECKUE BEIWYMHBI, €IUHHIIBI
HU3MEpEHHUs, KOCMUYECKOE IPOCTPAHCTBO, MIaHEThI, 3B€31bl, ColHIIE.

buonorusi: ¢porocunres, apixanue, ouocdepa, sKocHcTEMa, MUHEPAIIBHbIE YIO0OPEHHs, MUKPOIJIEMEHTHI, MaKpPOJIEMEHTBI,
MUTaTeTHHBIC BENIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, OJIE3HBIE HCKOTIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA INIPOTPAMMBI IO XMMHUHN HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIbTATBI

JImyHOCTHEIE PE3YIbTATEI OCBOCHUSA MMPOTpaMMbl OCHOBHOTO O6H1€FO O6pa3OBaHI/I${ JOCTHUT'ar0OTCA B XOJ€ o6yquI/m XHUMHUHU B
€MHCTBE Y4eOHOWH M BOCIMTATEIBHOM AEATEIBHOCTH B COOTBETCTBHM C TPAAWIIMOHHBIMH POCCHHCKHMHU COIMOKYIBTYPHBIMH U
JAYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMMU, MIPUHATHEIMH B O6LLleCTBe IpaBujiaMu 1 HOpMaMHu NOBEACHUA U CHOCO6CTBYIOT nmpoueccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M CONMATU3ANN 00yJat0MuXCs.

JInyHOCTHBIE PEIYIbTATHI OTPAKAIOT T'OTOBHOCTDH o6yqa}oumxcsl PYKOBOACTBOBATLCA CHCTEMOM IMO3UTUBHBIX HCHHOCTHBIX
OpHEHTALMH ¥ paclInpeHne OMbITa AESTEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYEeCKOTO BOCIUTAHMS:

[IEHHOCTHOTO OTHOLICHUS K OTEUYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIECIHUIO, TOHUMAHUS 3HAYCHHS
XMMHYECKOH HAayKW B JXHM3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH BIaAeTh JOCTOBEpHOW HHpOpMamueid o IepemoBhIX
JOCTI)KEHHUSIX U OTKPBITUSX MUPOBOI M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpoiicTBEe MHpa U
o0111ecTBa;

2) rpaKIaHCKOr0 BOCTIHTAHMS:

MPE/CTABICHUS. O COLHMAIBHBIX HOPMAax M MpPaBWIaX MEXIJIMYHOCTHBIX OTHOIIECHWH B KOJUICKTHBE, KOMMYHHUKaTHBHOW
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, y41eOHOUCCIIEA0BATEILCKON, TBOPYECKOHW M APYTUX BHIAX AESTEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HON COBMECTHON [NEATENILHOCTU IIPH BBIIOIHEHWH Y4eOHBIX, MO3HABATENbHBIX 3a/a4, BBINOJHEHUM XUMHYECKUX
9KCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B IIpoliecce 3TOH y4eOHOon
JACATCIIBHOCTU, TOTOBHOCTU OLICHMWBATH CBOE IMOBEACHNUE U IMOCTYIKHU CBOHMX TOBapHIHeﬁ C MO3MIUH HPABCTBCHHBLIX W MPAaBOBbLIX
HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBHI ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33pPEHUECKHE IPEACTABICHUA O BEIIECTBE W XHMHUYECKOW PEaKIHWH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO
pa3BUTHSL HayKd M COCTABJIIOIIME OCHOBY JUISl IIOHMMaHHMSI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, NPEACTaBJICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUsS TPHUPOABI, B3aUMOCBA3SIX YEIOBEKA C NPHPOJHOM Cpenoil, O poiaM XMMHHM B TO3HAHUM ITUX
3aKOHOMEPHOCTEH;

IMMO3HABATCIIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHUC HOBBIX 3HAaHUM TI0 XHUMHUH, HCO6XOJ]I/IMBIC JUIA 00BACHEHUS
HaOJIIOIaeMbIX IPOLECCOB M SIBJICHHM, MO3HABATEIbHOW, MH(OPMAIMOHHOW M YUTATEIbCKOM KYJIbTYpPHI, B TOM YHCIIE HAaBBIKOB
CaMOCTOSATENILHOM pPaboTbl € Y4EeOHBIMM TEKCTaMM, CHPABOYHOW JIUTEPATYpOH, IOCTYIHBIMH TEXHHMYECKUMH CpEJCTBAMH
MH()OPMAIMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYYEHHIO M IMO3HAHUIO, JII0003HATEIFHOCTh, TOTOBHOCTh M CIOCOOHOCTh K caM000Opa3oBaHHIO, MPOSKTHOW H
HCCIIEIOBATEIILCKON AEATEIBHOCTH, K 0CO3HAaHHOMY BBIOOPY HAIIpaBJIIEHHOCTH U YPOBHS 00y4EHUS B NasbHEHIIEM;

4) dhopMupOBaHUS KYJbTYPHI 310POBBSL:

OCO3HaHHE IIEHHOCTU JKH3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3JI0POBBIH 00pa3 >KU3HH,
OCO3HAHHE MOCIEACTBUH W HENPUSATHE BPEIHBIX HPUBBIYEK (YIOTPEONEHHS ANKOTOJS, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH
COOJTIO/ICHHS TIPaBHJI OE30MaCHOCTH IPH OOpPAIEHNH ¢ XHMHUYECKUMH BEIIECTBAMH B OBITY M PEIbHOM KHU3HU;

5) Tpy/0BOT0 BOCIIMTAHHUS:

MHTEPEC K NMPAKTUYECKOMY M3YYEHHUIO MPOoQeccHii U Tpyna pa3IuyHOTO poJa, YBaKCHHE K TPYAY M pe3ylbTaTaM TPYHOBOM
JEATCIPHOCTH, B TOM YHCIE Ha OCHOBE HMPUMEHEHUS MPEAMETHBIX 3HAHMH MO XMMUH, OCO3HAHHBIH BHIOOpD HHAMBMIYaTbHOU
TPaeKTOPUH NPOJOIDKEHHUSI 00pa30BaHMs C yIETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEeIHOM MPo(heCcCHOHANTBHON ICSITEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCThH aJalTHPOBATHCS B
npodecCHOHANBHON cpene;

6) 3K0JI0rHYeCKOro BOCIIUTAHMSA:

9KOJIOTHYECKH L€JIECO00pa3sHOE OTHOIIEHHE K MPHPOJE KaK HMCTOYHHKY XKM3HHM Ha 3eMje, OCHOBE € CyIIeCTBOBAHHS,
MOHMUMaHHE LEHHOCTU 3J0pOBOTO M 0Oe30macHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (M3MYECKOMY U
MICUXWYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOIIOACHNS PaBIII 0€30M1aCHOTO MOBEAEHHS IIPU padoTe C BEIECTBAMH, a TAKXKE
B CUTYaLUsX, YTPOXKAIOLUIMX 3A0POBBIO U KHU3HU JIIOACH;

CIOCOOHOCTH HPUMEHSTH 3HAHUS, IOJydaeMble MPU M3YYEHWH XHMUH, JUI PElIeHUs 3a]ady, CBSI3aHHBIX C OKpYKalomieh
MIPUPOAHON CPENOM, ISl MOBBIIICHUS YPOBHS SKOJOTMYECKOW KYJIBTYPbI, OCO3HAHHS TJIO00AIBHOTO XapaKTepa SKOJOTHYECKHX
npoOieM M IyTed UX peIIeHHs MOCPEJCTBOM METOIOB XMMHH, 3KOJIOTHYECKOTO MBIIIIEHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
[I03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANIbHOM MTPaKTUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeAMETHBIX PE3yIbTaTOB BBIACIAIOT 3HAYMMBIEC Ul (OPMHUPOBAHUS MHPOBO33PEHHs OOIEHAYYHBIC
MOHATHS (3aKOH, TEOpHs, NPHHIMWI, TMHOTe3a, (aKT, cCUCTEeMa, MPOIECC, IKCIEPUMEHT M APYroe.), KOTOPbIe HCIOJB3YIOTCS B
€CTCCTBCHHO-HAYYHBIX yqe6H1)1x npeaMeTax U MO3BOJJIAKOT HA OCHOBE 3HAHUU W3 3THX mpeaAMETOB (bOpMI/IpOBaTI) MMPEACTABJICHUE O
IIEJIOCTHOW HAaydHOW KapTHHE MUDA, M yHUBEPCAIbHbIC yaeOHbIE AeHCTBUS (TI03HABATENbHbIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC),
KOTOpble oO0ecneunBaoT (GOpPMUPOBaHHE TOTOBHOCTH K CaMOCTOSTENbHOMY IUIAHWPOBAHUIO W OCYLIECTBIICHHIO YueOHOU
JEeATETBHOCTH.

ITo3naBaTenbHBIC YHHBEpPCATbHBIC y4eOHbIE 1eHCTBHS

Ba3zoBble noruyeckue aeiicTpus:



YMEHUA UCIIOJIB30BATh HpI/IéMI:.I JIOTUYCCKOr0 MBINIJICHUA ITPU OCBOCHUHU 3HAHUM: PpacKpbeIBaTb CMBICIT XUMHUYECKUX MOHATUH
(BBIDENATH WX XapaKTEpHBIC MPHU3HAKH, yCTAHABIUBATh B3aMMOCBI3b C JPYTUMH TOHSATHSIMH), WCIONB30BATh TOHSATHS IUIS
O6’])$[CH6HI/I)I OTACJIbHBIX q)aKTOB u ﬂBHeHI/Iﬁ, BI)I6I/IpaTI) OCHOBAaHUA U KPUTCPUMU I KJ'IaCCI/I(bI/IKaL[I/II/I XUMHUYCCKHUX BCLICCTB U
XAMHYECKHX pEaKIUii, yCTaHABIMBATh NPHUYMHHO-CIEICTBEHHBIE CBI3M MEXKIY OOBEKTaMH HW3yYCHHS, CTPOUTH JIOTHIECKHE
paccyxeHus (MHAyKTUBHBIE, JIeYKTUBHBIE, IO aHAJIOTHH), JIE1aTh BEIBOJIBI U 3AKIIIOYEHHS;

YMEHHE TPHMEHATh B MpoOIlecce MO3HAHWSA IOHATHA (TPEIMETHbIE M MeTalpeIMETHbIC), CHMBOJIHYECKHE (3HAKOBHIC)
MO/IETIH, MCIOJIb3YEMBIE B XUMHH, NTPE0OPa30BbIBATH IIMPOKO NPUMEHSIEMbIE B XUMHH MOJECIBHBIC TPEICTABICHUS] — XUMUIECKUH
3HaK (CHMMBOJI DJIEMECHTA), XUMHUYECKass (opMylia U YpaBHCHHEC XUMHUYECKOH PEaKIUu — MPU PEIICHUH YyueOHO-TO3HABATEIBHBIX
3aja4, C y96TOM 3THUX MOJICIEHBIX IPEACTABICHUH BBISABIATH U XapaKTePH30BaTh CYIICCTBEHHBIC TIPH3HAKU U3y9aeMBIX OOBEKTOB —
XHUMHYCCKHNX BCUICCTB U XHUMHWYCCKUX peaKuMﬁ, BBISABJIIATH O6LlII/le 3aKOHOMEPHOCTH, MNPUYHUHHO-CJICACTBECHHLIC CBsA3U U
MPOTHBOPEYHS B N3y4aeMbIX IpOIleccaxX U SIBICHUSIX.

basoBble ucciienoBaTeJbCKue 1eiicTBUA:

YMEHHE HCIOJIh30BATh MMOCTABICHHBIC BONPOCH B KadeCTBE WHCTPYMEHTA IO3HAHUS, a TaKKe B KAUeCTBE OCHOBBI JUIS
(hopMHUPOBaHHS THITOTE3HI IO MPOBEPKE MPABIIILHOCTH BEICKA3BIBAEMBIX CY)KICHHIA,

l'IpI/IO6peTeHI/Ie OIIbITAa IO IJIAHWUPOBAHUIO, OpraHU3allu U MPOBECACHUIO YUCHUYCCKUX OKCIIEPUMCHTOB, YMCHUC Ha6J'IIO}IaTB
3a XOJOM IIpoIlecca, CaMOCTOATENFHO MPOTHO3HPOBATE €T0 Pe3yibTaT, (opMyarpoBaTh 0OOOIIEHUS W BBIBOJIBI IO pe3yiabTaTaM
NPOBEIEHHOTO OIIbITa, UCCIIEJOBAHMS, COCTABIIATh OTYET O MPOJIeNIaHHON paboTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMpATh, aHAIM3MPOBATH M WHTEPIPETHPOBaTh WH(OPMALUIO pa3lUyYHBIX BHJIOB U (opM IpencraBiieHus,
MOJy4aeMyI0 W3 PAa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYNIApHAs JUTEpaTypa XHUMHYECKOTO COACpXKAHHS, CIPABOYHBIC IMTOCOOWS,
pecypcbl IHTepHeTa), KpUTHYECKH OLIEHHBATh NPOTHBOPEUHBYIO M HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TIPUMCHATH PA3JIMYHBIC MCETOJbI W 3allpOChl IIPHU MOHUCKE U 0T6ope I/IHq)OpMaHI/II/I 1 COOTBCTCTBYIOIIMX JaHHBIX,
HEOOXOAMMBIX TSI BBITIOHEHHUS YYeOHBIX W TIO3HABATCNBHBIX 3aad OIPEHCNEHHOTO THIIA, IPHOOPETEHHE OMBITa B 00IacTH
UCII0JIb30BaHMsI MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJEHUE KYJIbTYpOW aKTHBHOI'O HCIOJIB30BAHMUS Pa3INnYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMpATh ONTHMAIbHYIO (GOpPMY MpeACTaBleHUs HHPOPMAMH H FUIFOCTPUPOBATH
pelraeMbie 3a1a4r HECIIOKHBIMU CXEMaMHU, TUarpaMMaMu, IpyruMu GopMamu TpaduKi U UX KOMOMHAITUSMU;

YMEHHE HCIOJB30BAaTh W AHAIM3WPOBATH B Iporiecce y4eOHON M HMCCIeIO0BAaTENBCKON MESTEIBHOCTH HWH(GOPMAIHIO O
BIIMSTHUM TIPOMBIIIJIEHHOCTH, CEIECKOTO XO3SHCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH MPUPOJIHON Cperpl.

KoMMyHHKaTHBHBIE YHHBepCcaAIbHbIE YUeOHbIE 1eHCTBUS:

YMEHUS 3a/1aBaTh BOIPOCH (B XOI€ AWANOra U (WIH) TUCKYCCHH) IO CYIIECTBY O0CYKIaeMOU TeMBI, (OPMYIHPOBATh CBOU
MPEAJIOKCHUSA OTHOCUTCIIBHO BBITTOJIHCHUA npe,unon{eHHoi/i 3aJa4u,

YMEHUS MIPECTAaBIATh OTyIeHHBIC Pe3yIbTaThl II03HABATENFHON NESITEIHPHOCTH B YCTHBIX M MMUCEMEHHBIX TEKCTaX; JIeNIaTh
NPE3EHTAIMI0 PEe3YJIbTATOB BBIIOJIHEHNS! XMMHYECKOTO SKCIIEpUMEHTa (J1ad0paTOpHOIrO OIbITa, J1a0OpaTOpHOW paboThI MO
HCCIICIOBAHHIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIBHOM M MCCIICIOBATENBCKOM JEITeTbHOCTH
NpU PELICHUH BO3HUKAIOIIUX IPOo0JeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB W COIJIACOBaHMs MO3MLME (0OCyXIeHus, oOMeH
MHEHUSMH, «MO3TOBBIC INTYpPMBD», KOOpDAWHAIMS COBMECTHBIX MHCHCTBHUH, OIpEIeNeHHEe KPUTEPHEB IO OICHKE KadecTBa
BBITIOJTHCHHO! pabOTHI U APYTHE).

PerynsiTuBHBIEe YHHBepcaabHble yueOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITENBHO OIPENEIsTh LEeJNN JeSTEeIbHOCTH, IUIAHHUPOBaTh, OCYLIECTBIISTh, KOHTPOJIHMPOBATb W IIpU
HEOOXOIUMOCTH KOPPEKTHPOBAaTh CBOIO [IESATEIBHOCTh, BBHIOMpaTh HamOosee 3((EKTHBHBIE CIIOCOOBI pEUICHUs YUEOHBIX W
MMO3HABATEIBHBIX 3324, CAMOCTOATEIBHO COCTABIIATH MIIM KOPPEKTHUPOBATH MPEUIOKEHHBIN aITOPUTM JIEHCTBUHN MIPH BBHITIOTHEHUU
SaﬂaHI/Iﬁ C y‘IéTOM IMOJIYUYCHUA HOBBIX 3HaHA 00 N3y4a€MbIX 00beKTax — BECHICCTBAX U PCAKIUAX, OLCHHUBATH COOTBCTCTBUE
TIOJIy4EHHOTO pe3yJbTaTa 3asBICHHOW IENIM, YMEHHE HCIIONB30BaTh W aHATU3WPOBATh KOHTEKCTHI, MpeEIJlaraéMble B YCIIOBHHU
3aJlaHUH.

HNPEIMETHBIE PE3YJIBTATDI

B cocraBe npeqMeTHBIX pPe3yNbTaTOB MO OCBOCHHUIO OO0S3aTEILHOTO COAEPIKAHUS, YCTAHOBJIEHHOTO JaHHOH (enepaibHOM
paboueii mporpamMMou, BBIJIEISIIOT: OCBOCHHbBIE 00Y4aIOIIMMKCS Hay4dHbIC 3HAHUS, YMEHHS U CIIOCOObI JeicTBUi, crieluduueckue
JUISL TIpeIMETHON 00s1acTi «XHUMUSI», BUJBI IESTEIBHOCTH I10 ITOJYY€HHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH, IPEoOpa3oBaHUIO 1
IMPUMEHCHUIO B pa3JIMYHbIX yqe6H1>1x M HOBBIX CUTYaIIUAX.

K xoHImy oOyueHus B 8 kJacce mpeaMeTHBIC pPe3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh c(OPMHPOBAHHOCTH y
00y4Jaromuxcst YMEHUIH:

®  DPAcKpBIBATh CMBICI OCHOBHBIX XMMHYECKHMX IOHSTHI: aToM, MOJIEKyJd, XHMHUYECKHH 3JIEMEHT, IPOCTOE BEIECTBO,

CJI0O)KHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOTHOPOIHAS), BaJCHTHOCTh, OTHOCHUTENbHAS aTOMHAs M MOJIEKYJSpHas
Macca, KOJIMYEeCTBO BEIICCTBA, MOJIb, MOJSIpHAsS Macca, MaccoBas AOJS XHMHYECKOTO 3JCMEHTa B COCIWHCHUM,
MOJISIpHBIF 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHh OKUCICHUS, XUMHUYECKas
peaknms, KIacCH(PUKANWS PEaKIfid: Peaklud COCOMHCHUS, PEaKIUU PA3JIOKEHUs, PEaKIUH 3aMEIICHHs, pPeaKIiu
oOMeHa, 5K30- M JHIOTEPMHYECKHE PEaKIWH, TEIUIOBOH 3((EeKT peakiuu, SApPO aToMma, SIEKTPOHHBIH CI0i aroma,
aTOMHasi OpOuTalb, pailyC aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS M HEMOJISIpHAs KOBAaJICHTHAS CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MAacCoOBasl JIOJIS BelecTBa (IPOIeHTHAst KOHLIEHTPAIWs) B PacTBOPE;



WIITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX ITOHATHH ¥ IPHUMEHSTH 3TH MOHSTHS IPH ONHUCAHUH BELIECTB U
UX MpeBpalleHHI;

UCII0JIb30BATh XUMHUUECKYIO CHMBOJIMKY JUISL COCTaBIICHUS (JOPMYIT BEIIECTB M YPAaBHEHUI XUMUUECKHUX PEAKIIHIH;
OTIPENIETISITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTEIICHb OKHCIICHHS 3JIEMEHTOB B OMHApHBIX
COCIMHEHUSX, PHUHAUICKHOCTD BEIIECTB K OIPEACIEHHOMY KJIacCy COEAMHEHUIT 1o (GopMysiaM, BHJ XMMUYECKON CBS3U
(KOBaJIeHTHAsI 1 HOHHAsT) B HEOPIraHUYECKUX COCINHCHUSAX;

packpbiBath cMbici Ilepuonmyeckoro 3axona JI. M. MenpeneeBa: IEMOHCTPUPOBATH IOHUMAHHUE IEPUOIUYECKOH
3aBHCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX MonoxeHus B [lepuoandeckoil cucreMe, 3aKOHOB COXPaHEHHs
Macchl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOTapo;

OTHMCHIBATh M XapakTepu3oBaTh TaOmuuHylo (opmy [lepuoauyeckoil cHCTEMbl XUMHYECKHX 3JIEMEHTOB: PasiMyaTrh
MOHATHSL «TNMaBHAas moxarpymma (A-rpymma)» u «mobounas noarpymma (b-rpynma)», manple w OONBINHE TEPHOIHI,
COOTHOCUTH 00O03HaueHHs, KOTOpble MMeroTcsi B Tabmune «lleproaudeckas cucrema XuMudeckux snemeHToB JI. U.
MeHzeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB XHMHMYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa,
oO111ee YKcII0 MEKTPOHOB U paclpeeIeHHE MX 110 JIEKTPOHHBIM CIIOSIM);

KIaccu(pUIMPOBaTh XUMHIECKUE >JIEMEHTHI, HEOPTaHWIECKHE BEIIECTBA, XMMUYECKHE PEAKIUH (110 YHCIY U COCTaBy
y4acTBYIOIINX B PEaKIMH BEIIECTB, 110 TEINIOBOMY dddeKTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIINE XMMHUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOITBEPXKJas ONUCAHHE
IIPUMEPaMU MOJIEKYIISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIN;

MIPOrHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT MX KaueCTBEHHOIO COCTaBa, BO3MOXKHOCTH MpPOTEKaHUs
XAMHYECKHX MIPEBPAIICHUH B Pa3INYHBIX YCIOBHSAX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA I10
(dopMyse coeauHEeHHs, MacCOBYIO JOJIO BEIIECTBA B pPAcTBOpPE, MPOBOAUTH PACUETHI 10 YPaBHEHHIO XUMHYECKOM
peaxiuu;

MNPUMECHATH OCHOBHBIC OIl€paliun MBICIUTEILHOM JACATCIbHOCTH — aHaJlu3 W CHUHTC3, CPaBHCHUC, O606H_ICHI/IG,
cucTeéMaTu3anulo, KJ'IaCCI/ICI)I/IKaL[I/I}O, BBIABJICHHUE MTPUINHHO-CIEACTBEHHBIX CBsI3CH — I N3YyUCHUSA CBOMCTB BEIIECTB U
XUMHYCCKHUX pCaKHHﬁ, C€CTCCTBCHHO-HAYYHbIC MCETOAbI IIO3HAHUSA — Ha6J'IIO,H€HI/Ie, HU3MEpPCHUC, MOJACINPOBAHUC,

SKCIIEPUMEHT (peasbHBIN M MBICJICHHBIN);

clleloBaTh IpaBWJIaM II0JIb30BaHMsI XMMHUECKOH IMOCYnoil M 11abopaTOpHBIM OOOPYIOBaHHEM, a TakXkKe IpaBUiIaM
oOpalieHus ¢ BeneCTBAMU B COOTBETCTBUY C MHCTPYKIMSIMU T10 BBITIOJIHEHUIO Ja00PATOPHBIX XUMHYIECKUX OTIBITOB IO
HOJTYy4eHHI0O U COOMpaHMIO Ta3000pa3sHbIX BELIECTB (BOJAOPOAAa U KHUCIOPOJA), INPUTOTOBIEHUIO PACTBOPOB C
OIpeleNEHHON MacCOBOM J0JIE pacCTBOPEHHOIO BEILECTBA, INIAHUPOBATh U IPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PacTBOPOB ILIEJNOYel M KUCIOT C IMOMOIIBI0 MHIUKATOPOB (JlakMyc, (eHondranenH, METHIOpaHXK U

JIpyTHe).

K koHIy oOyueHus B 9 KJacce MpeAMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y
00y4Jaromumxcst YMEHUI:

packKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHH: XUMHYECKUI SJIEMEHT, aTOM, MOJIEKYJla, UOH, KaTHOH, aHWOH,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTH, AIIEKTPOOTPHUIATEIHFHOCTD, CTENEHb OKHCICHHS, XHMHYeCKas
peakuus, XMMHYecKas CBsI3b, TEIUIOBOM 3(deKT peakuum, Mojb, MOJSPHBIH 00BEM, pacTBOp, 3JIEKTPOJIUTEHI,
HERJICKTPOJIUTHI, JICKTPOIUTHYECKAs TUCCOIIHANNS, PEaKIIMH HOHHOTO 0OMeHa, KaTalnn3aTop, XMMHUYECKOe PAaBHOBECHE,
oOpatuMble U HEOOpaTUMBIC PEaKIUHU, OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIUH, OKHCIHTEIb, BOCCTAHOBUTEID,
OKHCJIGHHE U BOCCTAHOBJICHHME, aJUIOTPOIHUs, aM(OTEPHOCTh, XHMHUYECKas CBsi3b (KOBaJCHTHAasi, HOHHAs,
MeTaJUTHYecKast), KpUCTAJUINIecKasl penIéTka, KOppOo3ns METAIUIOB, CIUIABBI, CKOPOCTh XUMHYECKON PEaKITiy, PeeTbHO
norycrumast konueHtpanus [1/IK Bemectsa;

WLTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMHUYCECKUX ITOHATHH U MIPUMEHSATH 3TH MOHSATHS IPU ONMCAHUH BEIIECTB H
UX IIpEeBpalleHUi;

UCIIOJIb30BAaTh XMMUUECKYIO0 CHMBOJIMKY JJIsL COCTaBIICHUST (JOPMYJT BEIIECTB M yPaBHEHUH XMMUYECKUX PEAKIIU ]
OTIpENENsATh BAICHTHOCTh M CTEIICHb OKHCJIECHHMS XHMHUYECKHX OJIEMEHTOB B COEIMHEHMSX Pa3IMYHOTO COCTaBa,
MPUHAICKHOCTh BEHIECTB K OINpENeNéHHOMY KIaccy COEOMHEHHH 1o QopMmynaaM, BHJI XUMHUYECKOH CBS3U
(KOBasleHTHasl, MOHHAs, METAIIMYECKasl) B HEOPraHMYECKUX COCNMHEHHSX, 3aps]l MOHA 10 XHMHYECKOH Qopmyie,
XapakTep cpelbl B BOIHBIX PACTBOPAaX HEOPraHWYECKUX COCAWHEHWH, THI KPUCTAIMYECKOH PEMIETKH KOHKPETHOTO
BEIIECTBA;

packpbiBath cMbich [lepuonuyeckoro 3akoHa Jl. M. MeHnaeneeBa U I€MOHCTPUPOBATh €r0 MOHMMAHUE: OMKCHIBATH U
XapakTepu30BaTh TabnuuHyo Gopmy Ileproanieckol cHCTEMbl XMMUYECKHUX JIEMEHTOB: pa3jinuaTh HOHATHS «TJIaBHAsS
noarpymnmna (A-rpymma)» u «mmobounas noarpymmna (b-rpynma)y», Manbie 1 60IBIIIE EPUOIBI, COOTHOCUTH 0003HAYCHNS,
KOTOpBIE UMCIOTCS B IEPHOAMYCCKON TaONHIle, C YUCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHUS aTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB M 3aps[l sA7pa, 00IIee YUCI0 MEKTPOHOB U paclpeiesieHHe MX MO 3JICKTPOHHBIM CI0AM), OOBACHSTh
o01mIre 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COSAWHEHHH B IpelesiaX MalbIX MePHOI0B U TIIaBHBIX
MOJArPYHN C Y4ETOM CTPOEHHUS UX aTOMOB;



KJIacCU(UIIPOBATh XUMHUCCKUE HIIEMEHTHI, HEOPTaHUIECKHE BEIISCTBA, XMMHUYCCKHE PEakIiu (II0 YHCIY U COCTaBY
YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P QEKTy, MO WU3MCHCHHIO CTCIICHEH OKHUCICHHSI XUMHYCCKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIHEHU(PUYCCKHEe XHMHUYCCKUE CBOMCTBA MPOCTBIX U CJIOXHBIX BEIICCTB,
MTOATBEPK/Iasi OMMCAHNE TIPUMEPAMH MOJICKYIIIPHBIX ¥ HOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XHMHUYCCKUX PEAKITHIA;
COCTABJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKOW IOUCCOLMALMU KHUCIOT, WIEIOYEHM M COJIEHM, IOJIHBIE U COKpAlEHHBIE
YpaBHCHHUS PEaKIMii HOHHOTO OOMEHA, YpaBHCHHS PEaKIUi, MOATBEPKIAONIUX CYIIECTBOBAHIE T'CHETUYCCKON CBS3U
MECXKAY BEHICCTBAMU PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYIIHOCTh OKHCIINTEILHO-BOCCTAHOBHUTENILHBIX PEAKLIUiT MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHca
3TUX PEaAKIIUii;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS, BO3MOYKHOCTH IPOTEKAHUS XHUMHYECKHX
MPEBPAICHUI B PA3ITUYHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBFHYIO MOJICKYSIPHYIO H MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XHMHYCCKOTO AJIEMEHTA IO
(dbopMysie coeaMHEeHHUs, MacCOBYIO JIOJIO BEIECTBA B PacTBOpE, MPOBOAUTH PACUETHI M0 YPaBHEHHIO XUMHUYECKOI
peaxmum;

coONroaTh TpaBWIIa IOJIB30BAaHMS XHUMHUYECKOW MOCYIOW ¥ J1abopaTopHBIM 00OpYyIOBaHHMEM, a TakXe IpaBHIIa
oOparieHust ¢ BEMIECTBAMH B COOTBETCTBUH C WHCTPYKIIUSMHU IO BEITIOJIHCHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB IO
MOJTIY9EHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIIEKHUCIIOTO ra3a);

MIPOBOANTH PEaKIMH, TTOATBEPKIAOINE KaueCTBEHHbIH COCTaB Pa3IMYHBIX BEIIECTB: PACHO3HABAThH OINBITHBIM IYTEM
XJIOpUA-, OpoMuna-, HOAWI-, KapOoHat-, ocdar-, cuimkat-, Cynb(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHEI
W3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIICpAIlMA MBICIHTEIBHOW [EATEIPHOCTH — aHAIM3 W CHHTE3, CpaBHEHHe, 0000mIcHue,
CUCTEMATHU3allI0, BBIABJICHUC HNPUUYMHHO-CICIACTBCHHBIX CBSI3EH — UL U3YyUCHUS CBOICTB BCIICCTB U XHUMHUYCCKUX
peaKmmii, eCTECTBCHHO-HAYYHBIC METOJIBl IO3HAHHWS — HAONIOJCHUWE, W3MEPCHHE, MOJCIHPOBAaHHUE, JKCIICPHUMEHT
(peasbHBIN M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumeHnoBanune pa3aenos u TeM

KoandecTBo yacoB

JuiekTpoHHBIE (HHU(pPOBLIE)

n/m NMporpaMmaI Bcero KourtpoabHubie padorbl | IlpakTHueckue padoTbl o0pa3oBaTe/JbHbIE PeCypChbl
Pa3znea 1. IlepBoHayasibHble XHMHYECKHE TOHITHSI
11 XuMust — BakHas 007aCTh €CTECTBO3HAHMS U 5 2 Bbubmunoreka [TOK
' MPaKTHYCCKOM JICSITEIHOCTH YCIOBCKA https://m.edsoo.ru/7f41837¢
bubmuoreka [TOK
1.2 BemiecTBa u XUMHUYECKUE peaKLIUU 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnes 2. BaxHeiilme npeacTaBUTeIU HEOPraHUYECKUX BellleCTB
bubauoreka [TOK
2.1 Boszayx. Kucnopon. [onsitue 06 okcuaax 6 https://m.edso.ru/7f41837¢
Bbubmuoreka [TOK
2.2 Bonopoa.Ilonstre o KUCIoTax M Consx 8 1 https://m.edso0.ru/7f41837¢
bubmuoreka [TOK
2.3 Bopa. PactBopsl. [ToHsATHE 00 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHl HEOPTaHMYECKUX 11 1 1 Bubmmoreka [IOK
' COCTMHCHUI https://m.edsoo.ru/7f41837¢
HWroro 1o pazneny 30

Paznea 3. llepuoauyeckuii 3axoH u llepuoanyeckas cucrema xumuueckux 3jeMeHToB . M. MenaeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKHCIUTEIBbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

Ilepuonnueckuii 3akoH u Ilepuoauueckas

Bbubnuoreka [TOK

3.1 cuctema xumudeckux snementon Jl. U. 7 https://m.eds00.ru/7f41837¢
MengeneeBa. CTpoeHne aToMa — ]
3.2 Xumuueckas cBA3b. OKUCIUTENBHO- 8 1 Bubmmoreka [IOK
' BOCCTAHOBHTEJBHBIC PEAKIIHH https://m.edsoo.ru/7f41837¢c
Bbubnuoreka [TOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 4 5
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9 KIIACC

KoauyecTBO 4acoB

DuekTpoHHbIE (11UppoBbHIE)

Ne /i HanMeHoBaHMe pa3ieJioB U TeM NPOrpaMMbl Beero KonTpoabHbie IIpakTnuyeckue 06Pa30BATENBHBIE PECYPChI
padoThI padoThI
Paznes 1. BemecTBo M XUMHYeCKHe PeaKkIUU
11 [ToBTOpenue n yriyOneHne 3HaHUI OCHOBHBIX Pa3/IeIoB 5 1 Bubmorexa LIOK
' Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUH 4 bubmorexa OK
: https://m.eds00.ru/7f41a636
13 ONEeKTpOTUTHYECKAST TUCCOIHUAITUS. XUMHYECKIE PEaKIINU B 8 1 Bbubnuoreka [IOK
' pactBopax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTaiibl 4 MX COeTHMHEHUS
21 OOm1ast XapaKTepUCTUKA XUMUICCKUX 1eMeHTOB VIIA- 4 bubmmoreka [ITOK
' rpymmsl. ['agoreHs https://m.edsoo.ru/7f41a636
29 OO1mas xapakTepucTnka XUMHIEeCKUX 371eMeHTOB VIA- 6 Bubmorexa LIOK
' rpynmsl. Cepa u e€ coeInHEeHHs https://m.edsoo.ru/7f41a636
23 OO0m1ast XapaKTepUCTHKA XUMAYECKHAX IeMEHTOB VA- 7 Bubmmotexa [IOK
' rpynmnsl. A30T, Gocdop U UX COSTUHCHUSI https://m.edsoo.ru/7f41a636
24 OO0m1ast XapakTepUCTUKA XUMUIECKUX 1eMeHToB |V A- 8 1 Bubmmorexa IIOK
' rpynnsl. YTIepoa ¥ KpeMHHUH M UX COeTMHEHHS https://m.edsoo.ru/7f41a636
HUroro mo paznmery 25
Paznes 3. MeTa/liIbl M HX COeTHHEHUS
. Bubmorexa LIOK
31 (Obmye cROACTRA METAILIOR 4 https://m.edso00.ru/7f41a636
N Bubmmorexa [IOK
3.2 Bakneiinme MeTamwisl 1 HX CO€IMHEHUS 16 1 https://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus U oKpyskaomas cpeja
41 BemecTBa 1 MaTepralisl B )KU3HH YEIOBEKA 3 bu6morexa LIOK
' B P https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
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PesepBHOE BpeMst

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubanoreka [JOK
https://m.edsoo.ru/7f41a636



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




IIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosnuyecTBo yacoB
wn | Tewavposa Beero Kompomme | Mpatmneesue ot g ey pea
padoThI padoThI

1 [Ipenmer xumun. Posib XMUMHUM B )KU3HU YETOBEKA. 1 bubmuoreka I[TOK
Tera u BemecTa https://m.edsoo.ru/ff0d210c

2 [ToHsATHE 0 METOMaX TO3HAHKS B XUMUU 1 bubmorexa IIOK
https://m.edsoo.ru/ff0d227e

3 E;g;:;e;ﬁﬂnp;g;g;g 90161;;?5:}]13;; E:: izg?);I:szHBIM 1 bubmorexa [IOK
060Dy IOBAHHEM https://m.edsoo.ru/ff0d23dc

4 Uucrsie BemecTBa U cmecu. CriocoOb! pa3aeneHns 1 Bubmmnoreka [IOK
cMmecei https://m.edsoo.ru/ff0d26ca

5 IIpaktuyeckas padora Ne 2 «Pa3zmenenue cmecei (Ha 1 bubmnorexa ITOK
MIpUMEpE OYMCTKHU MTOBAPEHHO COIH)» https://m.edsoo.ru/ff0d28c8

Bubmuoreka [JOK
6 ATOMBI H MOIICKYJIbI . https://m.edsi.ru/fdeZch

7 XuMHYECKUE IEMEHTBI. 3HaKU (CHMBOJIbI) 1 Bubmmoreka LIOK
XHUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cnoXHBIE BELIECTBA 1 Bubmiorexa L{OK
https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYJISIPHOE YICHHE 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d2d50

o | fonmcmens s soueers X | Bumorera 10K
S ICMEHTOR https://m.edsoo.ru/ff0d2eae

11 OtHocuTelbHas aToMHast Macca. OTHOCHTEIIbHAS 1 Bbubnnorexa [JOK
MOJIEKYIIsIpHast Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XUMHAYECKOTO 3JIeMEHTa B 1 bubanorexka [JOK
COEIMHEHNU https://m.edsoo.ru/ff0d350c
13 KomuuectBo Bemectsa. Mosb. MossipHas macca 1 ﬁgg;?;;i%i&?rﬁ/ﬁo 45230

14 Du3nyecKue U XUMUYECKUE SBICHUS. X UMUYECKAsI 1 Bbubmuoreka [TOK
peaKIust https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yciaoBUs NPOTEKAHUSI XUMUYECKUX 1 Bbubmorexa [IOK
peakiuii https://m.edsoo.ru/ff0d3al16

16 3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKHE 1 Bubnuoreka [JOK
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ypaBHEHHUsI https://m.edsoo.ru/ff0d3b88

17 BobIunciieHns KOJIMUecTBa, MacChl BEIIECTBA 110 bubarorexka [JOK
YpaBHEHHUSIM XUMHUECKUX PEAKIIUH https://m.edsoo.ru/ff0d5708

18 Krnaccudukaums XuMu4eckux peakunii (CoeaAnHeHusl, Bubmorexa LIOK
PpasIoKEHHs, 3aMeICHHsI, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIN-IHIIUKIONETUCT. Bubmorexa LIOK
O06001IIeHIe 1 CHCTEMATH3AIINS 3HAHUH https://m.edsoo.ru/ff0d40c4

20 Kontponsras padora Nel mo teme «Bermectsa Bubmorexa [JOK
XUMHUYECKHE PEAKIIAI» https://m.edsoo.ru/ff0d4290

21 Bozmyx — cmech ra3oB. Cocras Bo3zayxa. Kucmopon Bbubmmorexa [IOK
— BIIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

22 duznyeckre U XMMHUYECKHE CBOMCTBA KUCIOpOaa Bubmoreka LIOK
(peakuuu okucieHus, roperue). [loustue 06 okcuaax https://m.edsoo.ru/ff0d4614

23 Crioco0bl TOTyYeHHSI KHCIOPOa B JIAD0OPATOPUH U Bubmuoreka [JOK
MIPOMBILIIEHHOCTH. IIpUMeHeHHe KUCIOpoaa https://m.edsoo.ru/ff0d497a

e | Tk e el e, e B 10K
SHTOTEPMHYECKHX PEaKIIAX https://m.edsoo.ru/ff0d4790

25 TorumBo (HedTh, Yroib U MeTaH). 3arpsi3HEHUE Bubmoreka [IOK
BO31yXa, CIIOCOOBI €ro TPE0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a

[MpakTryeckas pabora Ne 3 o Teme «Ilomydenue u Bubmorexa LIOK
26 coOHMpaHne KHCIOPO/a, M3Y4EHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bomopoa — 37eMeHT H IPOCTOE BEUIECTBO. Bbubmmorexa [JOK
HaxosxaeHue B Ipupoe https://m.edsoo.ru/ff0d4dd0

28 dusnyueckre 1 XMMUYECKUE CBOWCTBA BOJAOPO/IA. Bbubnnorexa [JOK
[MpumeHeHue BogopoIa https://m.edsoo.ru/ff0d4dd0

29 [MToHsATHE O KKCIOTAX U COJISIX buGmmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TOTydeHHs BOJOPO/Ia B JIAOOPATOPUH BH6H,HOTeKa LOK
https://m.edsoo.ru/ff0d4dd0

31 [Ipaktudeckas padora Ne 4 o Teme «[lomydenne n Bbubmmorexa [JOK
cobupaHue BOJOPOIa, U3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MomnsipHBIif 006EM Ta30B. 3aKOH ABOTaIpo ﬁgg:?f;}iﬁig)orﬁ/ﬁo d542¢

33 Brruncnenus 00bEMa, KOJTHIECTBA BEIIECTBA T'a3a 110 bubanorexka [JOK
€ro M3BECTHOMY KOJIMUECTBY BEI[ECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

34 Berunciienust 005EMOB T'a30B 10 YPaBHCHHUIO PEAKITHH Bubmunoreka [JOK

Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLIEHHUI Ta30B

https://m.edsoo.ru/ff0d5708
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Bubmuoreka ITOK

35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOIbI https://m.eds00.ru/ff0d587a
N bubmuoreka I[TOK
36 CoctaB ocHoBanui. [ToHsiTHE 00 HHAMKATOPAX https://m.edso0.ru/f0d59e2
37 E;)}?;czf Kg’;}:i()p:;g? ;I als/?ellieo};};;le ZIJ'ISI BeILlECTBa bubmorexa [IOK
m P Pl A t https://m.edsoo.ru/ff0d5b40
B pacTBope
| g e S e o B 10K
p PO pel A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Kontpounsnast padora Ne2 o teme «Kuciopo. Bubmorexa LIOK
Bomopoxa. Boaa» https://m.edsoo.ru/ff0d6342
40 OKCHIBI: COCTaB, KiIacCU(UKAIIHsI, HOMCHKIIATypa bubmorexa IIOK
) ’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonydyeHue u XuMu4ecKre CBOMCTBA KUCIOTHBIX, Bbubmmorexa [IOK
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KIIaCCU(PHUKAINS, HOMEHKIIATYpa bubmmorexa [IOK
' ’ 1, P https://m.edsoo.ru/ff0d67ca
43 ITonmyueHnue 1 XMMUYECKHE CBOMCTBA OCHOBAHUM bubmmorexa [IOK
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaliys, HOMEHKIATypa buGmorexa [IOK
) ’ A P https://m.edsoo.ru/ff0dfee2
45 [Monydenne u XuMHYeCKHe CBOMCTBA KUCIIOT butmmorexa LIOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOJTydeHUs, bubmuorexa IIOK
XHUMUYECKUE CBOWCTBA https://m.edsoo0.ru/00ad9474
47 iﬁ?ﬁﬁgﬁzﬂiﬁizg ga?l' I}I)§ L;I:;[I: iOCHOBHHe bubmmorexa [IOK
p A N https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHMYECKUX COEIMHEHHID)
48 I'eHeTHUecKast CBA3b MEXIY KIaccaMi Bbubmmorexa IIOK
HEOPraHUYECKUX COCMHEHUIN https://m.edsoo.ru/00ad9a50
49 O06001eHre 1 cucTeMaTH3aIis 3HAHUH bubmmorexa [IOK
B 8 https://m.edsoo.ru/00ad9ch2
Konrpoubnast padora Ne3 o teme "OCHOBHBIE KJIACCHI Bubmoreka [IOK
50 =n .
HEOPraHNYECKMX COEIMHEHNI https://m.edsoo.ru/00ad9ela
51 [epBbIe MOTBITKH KIACCH(PUKAITIN XUMHYECKIX Bubmmorexa [IOK
a5ieMeHTOB. [IOHATHE O TPYIIaxX CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Nepuomnveckuii 3axkoH u [leproanyeckas cucrema bubmuoreka [TOK

xumuueckux anemeHnToB J1. M. MenneneeBa

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
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Bubmuoreka ITOK

53 TleproteL, rpymiiel, NOATpYIIIB! ! https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX sijiep. M30Torsl 1 Egg;?f;iﬁzﬁfl)rﬁ/ma da342
55 CrtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB 3JIEMEHTOB 1 Bbubmmorexa [IOK
[epuomnveckoii cuctemsl 1. . Menneneena https://m.edsoo.ru/00ada6bc
o | Joremmena e v 1 B LOK
Metieneena https://m.edsoo.ru/00ada824
| S epmoneiecurs mmons v p 1 B LOK
[EeJaror U IPax JaHuH ' https://m.edsoo.ru/00ada96e
58 DNIEKTPOOTPULIATEIBHOCTE ATOMOB XUMHUYECKUX 1 Bubmmorexa [JOK
anemeHTOB/ Beepocceuiickas mposepounas pabora https://m.edsoo.ru/00adaab8
Bbubmmorexa [IOK
59 Honnas xumudeckas CBsI3b 1 https://m.edS(])_E).ru/OOadac34
60 KoBasneHTHas MOJISIpHAS XMMHUYECKask CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenosipHast XUMUYeCKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
Bubmmoreka [IOK
62 Creneub OKuCICHHS . https://m.edsc];}).ru/OOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1 bubmorexa IIOK
https://m.edso00.ru/00adb076
bubmuorexa IIOK
64 OKUCIUTENHN U BOCCTAHOBUTENIN 1 https://m.e dsc])J(;).ru 100adb076
65 Kontponsnas pabora Ne4 o teme «CtpoeHue aroMa. 1 bubaunoreka [JOK
XUMHUECKAs CBSI3bY» https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O000IIEHNE U CHCTEMATH3AINS 1 Bubmoreka LIOK
3HaHHUN https://m.edsoo.ru/00adb33c
67 PeseprHbIit ypok. O000IIEHNE U CHCTEMATH3AITHS 1 Bbubmnoreka [TOK
3HAHUH https://m.edsoo.ru/00ad9ch2
68 PezeprHbIit ypok. O000mIEHNE U CHCTEMATH3AITHS 1 Bbubmmorexa [JOK
3HAHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 [TIPOTPAMME 68
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9 KIIACC

KoauyecTBo 4acoB

JJIeKTPOHHBbIe M (POBBIE

Ne Tema ypoka K 1T HAara o0pa3oBaTeJbHbIE
n/n yp Beero OHTPOJILHbIE PaKTHYeCKHe H3yueHus P
padoThl padoThl pecypcebl
|| Dot son. Nepuomresas 1 B LOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
, | oo mmenen coner 1 B LOK
PBBIXIP https://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Knaccudukanus u HOMEHKIaTypa 1 Bubmuoreka [JOK
HEOPraHWIECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XMuMU4YeCKOH CBSI3U Y THITBI 1 Bubmnoreka [TOK
KPUCTAUTHYCCKUX PeHIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel o teme

5 «IToBTOpenue n yriryoiieHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca»

6 Knaccudukanms XumMudaeckux peaknuii 1mo 1 Bubmmoreka LIOK
Pas3IUYHBEIM TPH3HAKAM https://m.edsoo.ru/00adbch0

7| Tommico roeremmux n rereporemmx ) Bubmorera LIOK

P https://m.edsoo.ru/00adbe9a
PpeaKIHsIxX
[MonsITHE 0 XUMHUYECKOM PABHOBECHHU.

8 @DaxTopbI, BIUSIOINE Ha CKOPOCTh 1 bubnmoreka [IOK
XUMHUYECKON PEaKIUK U MOJI0KESHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHSI

9 OKHCITATENEHO-BOCCTAHOBUTEBEHBIEC PEAKITUI 1 bubmorexa [IOK

peaxit https://m.edsoo.ru/00adcade

10 Teopus EKTPOIUTUYECKON JUCCOLUALUY. 1 bubnmoreka [IOK
CuubHble U cra0ble AIEKTPOIUTHI https://m.edsoo0.ru/00adcd68

11 Honnble ypaBHEHUS peakui 1 bubmmorexa [IOK

P peaxit https://m.edsoo.ru/00add448

p | T ot oot | B 10K

el 9 https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUICCKOHN TUCCOIIALINT
13 XHUMUYECKHUE CBOMCTBA COJICH B CBETE 1 Bbubmuoreka [TOK

MIPECTaBICHAN 00 3IEKTPOIUTHIECCKOM

https://m.edsoo.ru/00add8b2
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Jucconuanuu

14 [ToHsATHE O THIPOIU3E COTCH bubmorexa IIOK
P https://m.edso00.ru/00add9d4
N Bubnuoreka [JOK

15 O0600I11IeHNE U CUCTEMATH3aIMs 3HAHUH https://m.edso0.ru/00addd12

16 [TpakTuyeckast padbora Ne 1. «Pewenue Bubnmnoreka LIOK
SKCIIEPUMEHTAIBHBIX 3814 https://m.edsoo.ru/00addbfa

17 Onevmonmecsan wecomas Bubmorera LIOK

P A LML https://m.edsoo.ru/00addec0
XuMHUYECKUE PEAKIUH B PACTBOPAX»

18 OO61as XapaKTepUCTHKA FAJIOrCHOB, Bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA MPUMEpE XJI0pa https://m.edsoo.ru/00addfe2

19| ot csoicraa. monyacne Babmiorexa LIOK

» TOIYH ’ https://m.edsoo.ru/00ade104
[IPUMCHEHHE
20| lonyuenme commoit crons. nsyuci & Bubmioteka LIOK
e > YA https://m.edsoo.ru/00ade348
CBOMCTB»

M e B LOK
DCaKILIH, A p A https://m.edsoo.ru/00ade488
n30BITKE

29 O06mas xapakTepucTuka 3meMeHToB VIA- Bbubmmoreka [IOK
IPYIIIBI https://m.edsoo.ru/00ade64a

23| Huxowsene copet et conmenti s Bubmorera LIOK

A P 9 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEPhI

24 CepoBonopon, cTpoeHHe, PU3HUECKIE U Bubmmoreka [IOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802

o5 Oxkcuapl cepbl. CepHast KHCI0Ta, GU3nIECKUe Bubnuoreka [JOK
U XUMUYECKUE CBONCTBA, MPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYCCKUE PEaKIINH, JICKAITHE B OCHOBE
MIPOMBIIIICHHOTO CII0c00a TOTydeHHS Bbubmmoreka [IOK

26 . .

CEpHOM KHCIOThI. XMMHUECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKPYXKAIOIIEH cpe/ibl COSTMHEHUSIMH CePbI

27 Brruucnenne MaccoBoii 10U BBIXO1a bubnuoreka [TOK
MPOJIYKTa PEaKINu https://m.edsoo.ru/00adec8a

8 O0mmas xapakTepucTHKa dIeMeHTOB VA- Bubmmoreka [IOK

rpynmnel. A30T, pacipocTpaHeHHe B IPUPOJE,

https://m.edsoo.ru/00adeeab
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(du3HUeCKre U XUMHYECKUE CBOWCTBA

29 AMMMUaK, ero GU3NIECcKhe U XUMHUIECKUE Bbubmmoreka [IOK
CBOMCTBA, MOJyYCHHE U IPHUMEHEHHE https://m.edsoo.ru/00adf004

0| lonyeemme ammtmaka, sy ér0 BuGorera LIOK

e > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 AzoTHast KHCJI0Ta, e€ Ppru3ndecKue u Bubmmoreka [IOK
XHMHUYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJICH aMMOHHUS

32 B Ka4eCTBE MUHEPAIHHBIX y0OPEHUA. Bubmmoreka LIOK
XHUMHUECKOE 3arpsi3HEHHE OKPYKATOIIeit https://m.edsoo.ru/00adf518
Cpenbl COSANHEHUSIMH a30Ta

S BuGnorera LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4eHHE
| Mncmomsame oo e Buorea 10K
PALHBIX yAOOD - Jarp https://m.edsoo.ru/00adfc20
pupoaHo# cpenpl pocharamu

35 VYraepon, pacipocTpaHeHHE B TIPUPOJIE, Bbubmmoreka [IOK
(u3HUecKue U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepona, ux pusnyeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUSCKUE bubnmuoreka [TOK
mpo06IIeMbl, CBSI3aHHBIE C OKCHIOM yriepoaa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHas KUCIOTa U €€ conu butmorexa LIOK

https://m.edso0.ru/00ae006¢c

o | Dommmeomeaor o 4o o Buorea 101

YHCHHE YT ; . https://m.eds00.ru/00ae027e
KauecTBeHHas peakuusi Ha KapOOHAT-HOH
[lepBoHaYaNbHBIC TOHATHS 00 OPraHUIECKUX Bubmorexa [IOK

39 .

BEIIECTBAX KaK O COSIAUHEHHSIX YIIIEpOIa https://m.edsoo.ru/00ae054e

40 KpemHuii u ero coequHeHus butmorexa LIOK

P A https://m.edso0.ru/00ae080a
g | e pons 1o Peme B 10K
puh o https://m.edso00.ru/00ae0bf2
«BaxHeilne HeMeTaUIbl M UX COCIMHEHHS)
42 Kontponsnaas padota Ne3 o teme Bbubmmoreka [IOK

«BaxkHelmue HeMeTaIbl U UX COSJIMHEHUS»

https://m.edsoo.ru/00ae0el18
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OO61as XapaKTePUCTUKA XUMUYICCKUAX
SIIEMEHTOB — METAIOB. MeTamnaeckas

bubnmuoreka [TOK

43 CBSI3b M METAIIMYECKAS KPUCTATHIECKAST https://m.edsoo.ru/00ae103e
pemérka. duznyeckue CBOMCTBA METANIOB

4| nexpormsectot pr nanpmcri BaGmoresa LIOK

https://m.edsoo.ru/00ae1156
METaJNIOB
OO61ue crocoObl MOTyYCHUST METAJIIOB.

45 CrutaBel. Berancnenus mo ypaBHEHHAM Bbubmmorexa [IOK
XUMUYCCKUX PEAKIIHA, CCITU OJMH U3 https://m.edso0.ru/00ae1156
pEareHTOB COACPIKHUT IPUMECH

46 ITonsTHE O K MU METAJIJIOB bubmorexa IIOK

© © 0 Koppos © ° https://m.edsoo.ru/00ae1278
Bubmmoreka [IOK

a7 [Henounere merane! https://m.edsoo0.ru/00ae14b2
48 OKCHJIBI ¥ THAPOKCHUJIBI HATPHUS M KAJTHS bubmmorexa [IOK

A P A P https://m.edsoo.ru/00ae14b2

49 [lenouHo3eMenbHbIE METAIIIBI — KAJTBLIUNA U Bubmuoreka [IOK
Maraui https://m.edsoo.ru/00ae15e8

50 BaxHeliime coeqMHEHNS KaIbIUs bubmorexa IIOK

- T https://m.edsoo.ru/00ae15e8

51 O0001IeHEe 1 cHCTEMAaTH3aIis 3HaHU I

52 JKécTkoCTh BOMIBI M CITOCOOBI €€ yCTpaHeHUs bummorexa HOK

A yerp https://m.edsoo.ru/00ae1886

53 [pakTrueckas padora Ne 6 o Teme bubnmoreka [IOK

"YKEcTKOCTh BOJIBI M METO/IBI €€ yeTpaHeH s https://m.edso0.ru/00aelae8
. Bbubnuorexa IIOK

b4 Aromunmii https://m.edsoo.ru/00aelc64

55 AwmpoTepHBIe CBOIICTBA OKCHIA U Bubmmorexa LIOK
THPOKCHIA https://m.edsoo.ru/00aelc64

Bu6mmoreka [IOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunpl, TuApoKcUab! U con xenesa (1) u Bubnmuorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 O000I11IeHNE U CUCTEMATH3aIMs 3HAHUH
[pakTrueckas padbora Ne 7. Pemenne Bubmorexa [[OK

59 9KCICPUMCHTAIBHBIX 3a/1a4 [0 TeME

«BakHeHIre MeTallIbl U UX COCAUHCHU )

https://m.edsoo.ru/00ae3de8
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Brruncnenus no YPpaBHCHUAM XUMHUYCCKUX
peaKHHI;‘I, €CJIN OOAUH U3 PCAar€HTOB J1aH B

60 U30BITKE WU COLEPIKUT IIPUMECH 1 Bubmiorexa LOK
JICPKUT TP ) https://m.edsoo.ru/00ae1750
Breruncaenns MacCoBOM JOJIM BBIXO1a
MIPOJYKTA PEaKIHH
61 O0001IeHNE U cUCTEMAaTH3ALUs 3HAHUI 1
62 Konrposnsnast pabora Ned 1o teme 1
«Baxaelmme MeTaIbl M UX COCIUHCHUS
63 BemecTBa u Marepualsl B IOBCEJHEBHOM 1 Bbubmnoreka [TOK
JKU3HH YeIIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMudeckoe 3arps3HeHne OKPYKatoIIe 1 Bubmmoreka [IOK
Cpejibl https://m.edso0.ru/00ae4270
65 Ponb XxumMuu B pelieHnn SKOJIOTHIECKUX 1 Bubnmuoreka [IOK
npodiemM https://m.edsoo.ru/00ae4270
66 PeszepBHbIii ypok. O0001IEeHNE 1 1 bubnmnoreka LIOK
CHCTEMAaTU3aLNs 3HAHUN https://m.edso0.ru/00ae0d0a
67 Pe3zepBHbIii ypok. O600meHne n 1 Bubmmoreka LIOK
CHCTEMATU3aLys 3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3epBHbIit ypok. O600meHne n 1 Bubmmoreka LIOK
CUCTEMaTH3ALMs 3HAHHIM https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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