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IHOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 001I1eT0 00pa30BaHus COCTaBJICHA HA OCHOBE TPEOOBaHMIA K pe3yIbTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTeNpHON TpOrpaMMbl OCHOBHOTO 00ImIero oopazosanus, npeacraBieHHbIX B ®T'OC OO0, a takke Ha OcHOBE (enepanbHON pabdoueit
IIpOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHUEMNIUHU MpenojaBaHus yueOHoro npeamera «XuMus» B o0pa3oBaTelbHbIX opranu3anusax Poccuiickoi
denepanuu.

[Iporpamma 1mo XuMuM Aa€T NPEACTABICHUE O LENAX, 00el cTparernn oOydeHUs, BOCOUTAHUS U Pa3BUTHA OOYYAIOUIMXCS CPEACTBAMU
yu4eOHOTro TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE MPEIMETHOE COJACpIKaHUe, MpPeIyCMaTpUBACT paclpelesieHHe ero Mo KiaccaM M
CTPYKTYpUPOBaHHUE IO pa3jiesiaM U TeMaM IPOrpaMMBbl IO XUMHHM, OIPEIESeT KOJINYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTHKHU COJEPKAHUS,
PEKOMEHAYEMYIO I10CIIeI0BATEIbHOCTh U3YUEHHSI XUMHUU € YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydJaroUIMXCs, ONpeAessieT BO3MOXHOCTH MpeaMeTa Jjis peaqu3alnui TpeOOBaHWN K pe3yiabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNIbHON MPOTrPaMMBbl HA YPOBHE OCHOBHOTO 00IIETro 00pa3oBaHMsI, a Tak)Ke TPeOOBAHUH K pe3ylbTaTaM OOy4YeHUS! XMMHU Ha
YPOBHE 1IieNiell M3ydeHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4e€OHO-TIO3HABATENBbHOW JAEATENbHOCTH OO0YYaroLIerocs MO OCBOCHHMIO Y4eOHOTro
coZiep KaHusl.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHs OOYUYaIOUIETOCs, €ro MPEICTaBICHUH O MaTepUaTbHOM €IMHCTBE
MHUpa, BKHYIO POJb UTPAIOT (POPMHUPYEMbIE XUMHEH TMPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 JBOJIIOLUH BEIIECTB B MPUPOJE, O
NyTAX pPEUIeHUs II00aIbHBIX NpOOJIEeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA — CHIPbEBOM, SHEPreTMUYECKOW, IMUIIEBOM M 3KOJIOTMYECKOM
6e30macHOCTH, MPo0JIeM 3JpaBOOXPAHEHHUS.

N3ydenue xumnu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEM Ji caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYpPbl JTUYHOCTH, €€ 00ued U (yHKIHMOHAJIbHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHpOBaHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOYYarOLIMXCs, HAaBBIKOB HMX CaMOCTOSTENBHOW Yy4eOHOM
ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U HCCICIOBATCIIBCKUX YMCHI/Ifl, H€O6XOJII/IMI>IX KaK B HOBC@I[HGBHOﬁ JKHU3HHU, TaK U B HpO(l)CCCI/IOHaJ'IBHOI\/’I
TeSTEeTbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOT'O MBILUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIs/1a Ha €JUHCTBO MPUPOJIBI U YEIIOBEKa, SIBJISETCS
OTBETCTBEHHBIM 3TANOM B (HOPMUPOBAHUH €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00y4aroIIuXxcs;

CHOCO6CTByeT Q)OpMHpOBaHI/IIO HEHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO--HAYYHbIM 3HAHUAM, K IPUPOAC, K UCITIOBEKY, BHOCHUT CBOM BKJIal B
IKOJIOTMUECKOe 00pa3oBaHKe 00YUYaOLIUXCS.

JlaHHbIe HampaBlIeHUS B OOY4YEeHHUM XUMHMU OOecledyuBaloTCs CHeuu(UKoil conxepkaHus y4eOHOro IpenMeTa, KOTOpBIM sBIseTcs
Me1arOrMYecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMUH Ha OINPEeIEHHOM JTare e€ pa3BUTHS.



Kypc xuMuuM Ha ypoBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOEHHE OOYYalOIIMMUCS CHCTEMBI NE€PBOHAYAIbHBIX
MOHATUM XMMHH, OCHOB HEOPIraHMUECKON XUMHUHU U HEKOTOPBIX OTJIEIbHBIX 3HAUMMBIX IOHATUH OPraHUYECKON XUMUHU.

CrpykTypa comepkaHusi MPOrpaMMbl IO XHMMHUH C(HOPMHUpOBaHA HAa OCHOBE CHUCTEMHOro moaxona k e€ usydenmioo. Conepxanue
CKJIaJIbIBA€TCSI U3 CUCTEMBl NOHATUH O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMbl NOHATHH O XMMHUYecKOM peakuuu. O0e 3TH CUCTEMbI
CTPYKTYPHO OPraHW30BaHbI 110 IPUHIIMITY [10CJIEA0BAaTEIbHOIO Pa3BUTHS 3HAHUHA HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUHN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHMsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUUECKHU MOJTYYEHHBIX M OCMBICICHHBIX (PaKTOB, Pa3BUBAOTCS [1OCIIEI0BATEIBHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHme MporpaMMsbl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XUMHUYECKOW COCTABIIAIONICH HAYYHOW KApTHHBI MHpa B
JIOTHKE €€ CUCTEMHOMN MPHUPOJIbl, IEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HAaHHUIO M METO/laM MO03HAaHUA B Hayke. V3yueHne XMMUU IPOUCXOUT C
IIPUBJICUEHUEM 3HAaHUH 13 paHee U3yUeHHBIX YUeOHBIX MpeIMeToB: «OKpyxkaromuil Mup», «bruonorus. 5—7 knaceel» u «Pu3uka. 7 Kiacey.

[Ipr m3yyeHHH XUMHUHM TPOUCXOIUT (HOPMUPOBAHHME 3HAHMN OCHOB XMMHYECKOH HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON NEATETPHOCTH YeJOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KYNBTYphL. 3ajada ydeOHOTO MpeaMeTra COCTOUT B
(OpMHUPOBAHNUN CHCTEMbl XUMUYECKUX 3HAHUN — BaKHEUIINX (haKTOB, HOHATHI, 3aKOHOB ¥ TEOPETUYECKHUX MOJI0KEHUH, TOCTYITHBIX 0000IeHHH
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNH K HayYHBIM METOJaM MO3HAHMs MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OpMHUpPOBaHMM U Pa3BUTHM I[IO3HABATEJIbHBIX YMEHMM W HMX NIPUMEHEHUH B Y4eOHO-TIO3HABaTENbHOM M y4eOHO-UCCIIEOBATEIbCKON
JeSITeIbHOCTH, OCBOEHUU TPaBUJI O€3011aCHOr0 0OpaIleHHsI ¢ BELIECTBAMU B IOBCEAHEBHOM KU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus Ba)KHOE 3HAYCHHUE PUOOPEIH TaKue 1eH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaM0OOOpa30BaHHIO, COTPYAHUUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO
peleHui, CIoCOOHOMN alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM )KU3HU;

— HalpaBJIeHHOCTh OOyuYeHHUS Ha CHCTEMaTH4ecKoe MpUOoOIIeHHEe O0ydarouuxcs K CaMOCTOSTEIbHOW MO3HABaTENbHOM NesATENbHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, POPMUPYIOLINM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYUYAIOIIMMHUCS OIbITa Pa3sHOOOPA3HOM JEATENIbHOCTH, IO3HAHHUS W
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE /ISl PA3IMYHBIX BHIOB JIETEILHOCTH;



— ¢opmupoBanue 001l (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YUCIIC YMEHUN OOBSCHSITH U OI[CHUBATH SIBJICHUS
OKPYIKaIOIIero MUpa, MCIIOJIb3Ys 3HAHUS W OIIBIT, TIOJTYYCHHBIC TIPU U3YYCHHH XMMHH, IPUMEHSATh UX MPU PEHICHUU MPOOJIEM B TIOBCEIHEBHOM
KHU3HU U TPYJTOBOU JIEATECILHOCTH;

— ¢opMupoBaHHE y OOYyYaIOIMUXCS TYMAHHCTUYECKUX OTHOIICHWH, MOHUMAHHUS IICHHOCTH XHMHUYECKUX 3HAHUN M7 BBIPAOOTKH
9KOJIOTUYECKU IIEJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B IIENISAX COXPAHEHHS CBOETO 3JI0POBbS U OKPYKAIOIICH
MPUPOTHOM CPEJIbI,

— pa3BUTHE MOTHBALIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMPABICHHOCTH JajbHEHIIero o0yueHusl.

OO11ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, coctapiseT 136 yacoB: B 8 kimacce —
68 yacoB (2 yaca B Hezleqt0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B KU3HU Y€IOBEKa. XMMHUS B cUCTeMe HayK. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB. ATperaTrnoe
cocrosiHue BelecTB. [loHaTHE 0 MeTo/1aX 1Mo3HaHUS B XUMUU. YucThie BemecTBa U cMecH. CriocoObl pa3fiesieHus CMeCceu.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U Cl0KHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumunyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSIHCTBa cocTaBa BeriecTB. OTHOCHUTENbHAsT aTOMHAS
Macca. OTHOcUTENbHAs MOJIEKYJIsIipHas Macca. MaccoBast 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KommuectBo Bemectsa. Moib. MoisipHas macca. B3auMOCBs3b KOIMYECTBA, MAaCChl M YHCIIA CTPYKTYPHBIX €IUHUL BenlecTBa. Pacdérel o
dbopMyliaM XUMHYECKUX COSTMHCHUN.

Pu3nuecKre U XMMUYECKHE SIBJICHUA. XUMUYECKasl peakius U €€ NPU3HaKU. 3aKOH COXPAaHEHHUs MacChl BEUIECTB. XUMHUUYECKUE YPABHEHUSI.
Krnaccudukanus XuMHUeCKUX peakiui (COeIUHEHHs, Pa3I0KEeHHs, 3aMEIIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYAOH, MpaBWJIaMU palbOTHl B jabopaTropuu M mpuéMamMu OOpaIeHHUsS C JTaOOPaTOpPHBIM O0OpYIOBAHUEM,
U3YYECHHUE M ONMHCcaHue (PU3NYECKUX CBOWCTB OOpPa3IlOB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHE (u3nyYecKuX (TUIaBICHHE BOCKA, TasHUE JbJA,
pacThpaHue caxapa B CTYyNKe, KHUIEHHEe W KOHACHCAllMs BOJABI) U XUMHUYECKUX (TOpeHHE CBEYH, MPOKATMBAaHWE MEIHON MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KUCJIOTOW) SIBIEHWU, HAONIOJCHUE W OINHMCAHHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaKIuil (pas3jioxeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, pasznoxeHue ruapokcuaa menu (II) mpu HarpeBanum, B3aUMOJCHCTBUE >Keje3a C
pactBopom conu Meau (II), mzydeHue cmocoOOB pasfenieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTpPOBaHWE, BBIAPUBAHHE, TUCTHILISAIIMS,
xpomatorpadusi, MpoBeIeHNE OYUCTKH MTOBAPEHHON COJIM, HAOMIOICHNE U OMTUCAHHE Pe3y/IbTaTOB MPOBEICHUS OIbITA, HILTIOCTPUPYIOIIETO 3aK0H
COXPAHEHHUs MAcChl, CO3/IaHNE MOJIENeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKMX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kucinopos — aneMeHT u mpocToe BeniecTBo. HaxoxkieHue Kuciopoja B mpupoae, Gusndeckue u
XUMHUYECKHe CBoiicTBa (peakiuu ropeHusi). Okcunsl. [Ipumenenue kuciopona. CrocoObl TOMydeHHS KHUCIOpoAa B Jaboparopuu u
npombinieHHOCTH. KpyroBopoT kucnopoaa B mpupoe. O30H — ajutoTpoIiHas MOAUGUKAIUS KHCIOPOa.

TennoBoi >ppekT XUMUIECKON peaKIiK, TEPMOXUMHUYECKHUE YPaBHEHHUS, 9K30- U DHAOTEPMUUYECKHUE PEaKIu. TOMINBO: yrojib U METaH.
3arpsi3HeHue BO3AyXa, yCHIEHUE MTapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIOS.



Bogopon — snemeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopoaa B mpupone, (puU3Mdyeckue U XMMHYECKHE CBOWMCTBA, MPUMEHEHHE,
crocoObI noay4yeHust. Kucnorer u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacklllieHHbIE U HEHACHIIIEHHBIE paCTBOPBL. PacTBOPUMOCTH BEIIECTB B
BoZie. MaccoBasi 10yl BeleCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHuUs. Ponp pacTBOpOB B MPUPOJE U B KU3HHM UYEIOBEKA.
Kpyrosopot Bozb!l B ipupojie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coequHeHuit. Oxcuapl. Kiaccupukamust OkcuaoB: cojeoOpasyromue (OCHOBHBIC, KHCIIOTHBIC,
amdorepHbie) 1 HecoseoOpasytonie. Homenknarypa okcuaoB. @u3ndeckue 1 XUMUUECKHE CBOMCTBA OKCUIOB. [lomydyeHne oKCcuaoB.

OcHoBanus. Knaccuduxaiusi ocHOBaHUMN: MIETOYN U HEpacTBOpUMbIe ocHOBaHMs. HomeHkiaTypa ocHoBaHuil. du3nueckre 1 XMMHUYECKHe
CBOMCTBA OCHOBaHuUU. [losryuenre ocCHOBaHHUI.

Kucnotel. Kitaccudpukamus kucinor. HomeHkiatypa kucinot. Ousnueckue 1 XUMUYIECKHE CBOHCTBA KUCIOT. Psim akTuBHOCTH MeTayuioB H.
H. bekerosa. [lonydenue kucnor.

Comu. Homenknatypa cosieil. @u3nueckue 1 XuMu4yeckre cBoiicta cosnel. [lonyuenue comneit.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJie]IeHIE COJEepKaHusl KUCIOpoAa B BO3AyXe, MOTyYeHHEe, COOMpaHue, paclio3HaBaHUE U U3Y4YE€HHUE CBOWCTB KUCIOPO/a,
HaOII0/IeHUEe B3aUMOJICHCTBUS BELIECTB C KHUCJIOPOIOM M YCIOBHS BO3HMKHOBEHHS M NpPEKpalleHHs TopeHus (moxapa), O3HAKOMIIEHHE C
o0Opa3llaMu OKCHJOB M OIMCaHME MX CBOMCTB, IOJy4YeHHe, coOMpaHHe, paclo3HaBaHHWE U H3Y4YE€HHE CBOMCTB Bojopoja (TopeHue),
B3auMoieiicTBre Bogopoaa ¢ okcuom meau (1) (Bo3MokHO MCIIONB30BaHNUE BHIEOMATEPHAIIOB), HAOIIOAeHHE 00Pa3IIOB BEIIECTB KOJIUYECTBOM |
MOJIb, HUCCIIEJJOBaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIECTB C PA3JIMYHOW PacTBOPUMOCTBHIO, MPHUTOTOBIEHUE PACTBOPOB C OIpeneaEéHHON
MaccoBOM Joiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJAEHCTBHE BOJABI C MeTaslaMM (HaTpueM M KajbleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3I[0B HEOPTaHUUECKUX BEILIECTB PAa3IUYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHHsI OKPACKU MHIMKATOPOB B
pacTBopax KHCIOT U IIejoueil, u3ydeHue B3aumojeicTBus okcuna meau (II) ¢ pacTBopom cepHOM KHMCIOTHI, KHCIOT ¢ METalIaMH, PeakIuil
HEHTpaau3aluy, I[OJIydeHUEe HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajula JpyruM W3 pacTBopa COJIM, pelIeHue
JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaykHelMe KJ1acChl HEOPraHMYECKUX COCTUHEHUID.

Iepuoanuecknii 3axkoH u Ileprnoanyeckas cucreMa xummnueckux 3jemMeHToB JI. . MenaeneeBa. CTpoeHue aToMoB. XUMHYeCKasi
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBble MOMBITKU KiIaccH(PUKAIIMM XUMHUECKUX 3JIeMEeHTOB. [IoHATHE O Tpymnnax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEIbHBIE
METaJUIbl, TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCUABI U THIPOKCHU/IBI.



[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xuMmuueckux snemeHToB [[. 1. MenneneeBa. KoporkonepuoaHas v JIMHHOIIEPUOIHAS
¢dopmsl [leproanueckoit cuctemsl xumuueckux 3iaementoB Jl. Y. Mengeneesa. [lepuoast u rpynmnsl. @U3ndeckuil CMbICT MOPSAKOBOTO HOMEPA,
HOMEPOB MepUoia U IPyMIbl FJ€MEHTA.

Crtpoenue atomoB. CoctaB aToMHBIX sifep. M3otombl. DnekTpoHbl. CTpOEHUE AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MEPBbIX 20 XUMHUUYECKHUX
anemeHnToB Ilepuonunueckoit cuctemsl J[. M. MenaeneeBa. XapakTepuCTHKa XUMHYECKOrO 3JEMEHTa IO €ro mnojioxkeHuto B llepumoandeckoi
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XMMHUYECKUX 3JEMEHTOB, METAUIMUYECKUX M HEMETAUNIMYECKHX CBOMCTB MO TpyIIaM U
MEPUOJIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBbI XMMHUYECKHMX 3JIEMEHTOB ISl pa3BUTUs Hayku W npaktukud. . U.
MeneneeB — y4€HbIA U IPAKIAHUH.

Xumnueckas cBsa3b. KoBanenTHas (1osispHas U HETIOJISIPHAS) CBSI3b. DIIEKTPOOTPUILIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIC peakiuuu. [Iponecchl OKHUCIEHUST W BOCCTAHOBJEHHS. OKHUCIUTENN U
BOCCTAaHOBHTECIIH.

Xumuueckuii Ixcnepumenm:

M3y4yeHre 00pa3IoB BEUIECTB METAINIOB U HEMETAJIJIOB, B3aUMO/ICHCTBUE TUAPOKCHAA IIMHKA C PACTBOPAMHU KUCJIOT U LIEJI0YEH, MPOBEIACHUE
OTIBITOB, WIUTFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluii (TrOpeHne, peakliuy pa3ioKeHUsl, COSTUHEHUS).

Meosicnpeomemmnvwie ceazu

Peanu3arust MEXMpPEAMETHBIX CBS3€H MPH W3YYCHHH XUMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIONIb30BaHHe KaK OOIIMX €CTEeCTBEHHO-
-HAYYHBIX MTOHSATUN, TaK U MOHATUHN, SIBIISIOMIMXCA CHCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO--HAy4YHBIC MOHATHS: HAy4HBIH (DAKT, TMIOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3, Kiaccu(uKaius, MepuoJauIHOCTb,
HaOI0IeHNe, SKCIIEPUMEHT, MOIETTUPOBAaHUE, H3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusnka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJUOaAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUHN 3aps,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, GU3NYECKHE BETUYNHBI, €IUHULIBI U3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE3/1b1, COJTHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IbI, TOJIE3HBIE HCKOMIaeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKas peakius

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuueckux simemeHToB [[. M. MenneneeBa. CTpoeHue atoMoB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUONOB, Kajaus, KadblUig U UX COEAMHEHUH B COOTBETCTBUM C IOJOKEHHUEM
snemeHTOB B [lepronnueckoii cucreMe U CTPOCHHEM MX aTOMOB.



CrtpoeHue BemiecTBa: BUIbl XMMHYECKOM CBS3U. THNBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCHMOCTb CBOMICTB BelIECTBA OT THIIA
KPUCTAIUIMYECKON PEIIETKH U BUIa XUMUYECKOM CBA3H.

Knaccugukanuss 1 HOMEHKJIAaTypa HEOPTaHMYECKHX BEUIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM Kiaccam
HEOPraHMYECKUX COCAMHEHUMN, TeHETUYeCKasl CBsI3b HEOPTraHMUECKUX BEIIECTB.

Krnaccudukanus XuMHYECKUX peakiiil Mo pa3IuyHbIM MPU3HaKaM (110 YUCITY U COCTAaBY YYaCTBYIOUIMX B PEAKIIUU BEILIECTB, 10 TEINIOBOMY
3¢dekTy, To H3MCHCHHIO CTCTICHEH OKHCICHUS XHMHYECKHX OJJIEMEHTOB, 1O OOpaTUMOCTH, MO YYacTHUIO KaTaliu3aropa). JK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTre 0 ckopocTu XuMH4ecKkoi peakuuu. [lonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHaTue o roMoreHHbIX U
rereporeHHbIX peakiusx. [lonarue o karanuze. [lonstue o xumuyeckom paBHOBecHH. PaKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUECKON peaKInu U
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUHU, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHOW peakuuu. CocraBieHue
yYpaBHEHUN OKUCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIMI ¢ UCTIOIB30BAHUEM METO/A IEKTPOHHOrO OasaHca.

Teopust AMEKTPOTUTUUECKON TUCCOLMAIUU. DIEKTPOIUTHI M HENEKTPOIUThl. KaTnoHbl, aHMOHBL. MeXaHH3M IUCCOIUAIMHN BEIIECTB C
Pa3IMYHBIMH BUIAMH XUMUYECKOH cBsi3u. CrerneHb qucconuanni. CHIbHBIE U CIIa0ble 3JICKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcCiOBHS NPOTEKAaHUS peakUui HOHHOIO OOMEHa, MOJHBbIE U COKpAUIEHHbIE WOHHBIE YPABHEHMSI PEAKIIMI.
CBoiicTBa KHCJIOT, OCHOBaHMI W COJI€l B CBETE MPEACTABICHUN 00 SIEKTPOIUTHUECKON nucconuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTHE O TUAPOIH3E CONECH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJSIMM KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB M HEeMeTalioB (rpadura M anmasa),
CIIO)KHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIETOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakluu OT BO3IAEHCTBUS pa3iuYHBIX (aKTOPOB,
UCCIIEIOBAaHHE JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMALUN KUCIIOT, 1enodell U cosell (BO3MOXKHO MCIOJIb30BaHUE BHJIEO
MaTepHaloB), MPOBEIEHHE OMBITOB, MITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHHs peakIii HOHHOTO oOMeHa (0Opa3oBaHUE OcajiKa, BbIIEICHUE Ta3a,
o0Opa3oBaHHE BOJbI), ONBITOB, WUIFOCTPUPYIOLIUX HPUMEPHl OKHCINUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIM (TOpeHue, peakiuu pa3ioxKeHHs,
COEIMHEHMS ), PaCTIO3HaBaHNE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KaU€CTBEHHBIX PEAaKIIMI HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMeTa/uibl M MX COeIMHEHUS

OOmiast xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue M (GU3NUEcKue
CBOMCTBA MPOCTHIX BEILIECTB — raJIoreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOAEHCTBHE C METalllaMi, HEMETaJlJIaMH, IEI0YaMH).
XnopooaopoA. ColiiHasi KHCIIOTa, XUMUUYECKHE CBOMCTBA, MOJIyYEHHE, TPUMEHEHHE. [[elicTBUE XJI0pa M XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxneiiive XJ10puabl U UX HAX0XKJACHUE B IPUPOJIE.



OO6mras xapaktepucThka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTeNeHW OkucieHus. CTpoeHue u
¢u3nvecKkre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMHUYECKUE CBOMCTBA CEpHI.
CepoBoniopos, cTpoenue, U3NUYeCKue W XUMHYECKHe CBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKcHAOB. CepHas KHUCIOTa,
¢bu3nuecKkre U XUMUYECKHE CBOMCTBA (001IMe KaK MPEICTaBUTEIN Kiacca KUCIOT U creluduieckre). XuMUYeCKHe Peakiliy, JiexkKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIloco0a MOJydyeHusi cepHOM KHCHOoThl. IIpuMenenue cepHoil kuciaotbl. Colu CEpHON KHUCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ COeIMHEHUH B TPUPOIe. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelbl COSTUHEHUAMH Cephl (KHUCIOTHBIC
JOXK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmiasi xapakrepucThka 3eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTEMEeHH OKHUCIEHUA. A30T,
pacrnpocTpaHeHHe B Mpupoje, Gpuandeckue U XUMHUUYECKue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, ero (Gpu3andyeckue U XUMHUECKHe
CBOICTBa, MoayyeHue u npuMeHenue. Conu aMMOHMS, UX (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI
aMMOHHMsI. A30THAsI KACIIOTa, €€ rmoyryueHune, Gu3nIeckue 1 XUMHUECKUE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kilacca KHCIOT U CIIeU(pUIECKHE).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KayecTBE MMHEPAIbHBIX YAOOpeHuH. XUMHUYecKoe 3arps3HeHHe OKpPYXKarolled Ccpenbl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC MO, 3arps3HEHHE BO3[yXa, MOYBbl M BOoAo&MOB). Docdop, ammorpomnsie Moaudukamuu Qocdopa,
¢usnueckne u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) um docdopHas kucnora, GU3MUECKHE W XUMHUECKHE CBOMCTBA, IMOyYCHHE.
Hcnonp3oBanne GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHHUH.

OO6miass xapakrepuctuka 3eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepos,
IJIOTPOIIHBIE MOJAU(UKAIMK, pPAaCHpPOCTpaHEHHWE B Mpupoje, (u3nueckue M XHUMHUYECKue cBoicTBa. ApcopOuwms. KpyroBopor yriepona B
npupose. Okcuisl yriepoja, UX (U3NYECKHE M XMMUYECKME CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI, IOJIyY€HHE M TNPUMEHEHHE.
DKoJyioruuecKkue mpooIemMsl, CBsI3aHHbIE ¢ OKCcuoM yriepoaa (IV), runoresa riodaqbHOT0 MOTEIICHUS KJIIMMaTa, MapHUKOBBIN 3¢ (heKT. YronbpHas
KHCIIOTa M €€ COoJM, UX (PU3MYecKre M XMMHUYECKHE CBOMCTBa, IMOJIydeHHE M IpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauyanbHble MOHATHS OO0 OpPraHMYECKMX BEIIECTBAX KaK O COEIUHEHMAX yriepoja (MeTaH, 3TaH, STHIIEH, alleTWIEeH, 3TaHol,
TJIMIIEPHH, YKCYCHAs! KUCIIO0Ta). [IpupoiHble HCTOYHUKH YIIIEBOJOPOIOB (YIroJib, IPUPOAHBINA a3, HEPTh), MPOIYKThI UX MepepaboTKH (OCH3MH),
UX pOJib B OBITY U MPOMBIIIIIEHHOCTH. [ToHSITHE 0 OMOJIOrMUeCKH Ba’KHBIX BELIECTBAX: KUPAX, O€IKaX, YriIeBo1aX — U UX POJIM B KU3HU YEJIOBEKa.
MarepranbHOe €EAMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COECANHEHU.

KpemHuuii, ero pusznueckre u XuMu4eckrue CBOMCTBA, oydyeHne u npumeHenue. CoeAnHeHus KpeMHUs B ipupojie. O0Imue npeacTaBieHus
00 okcune kpemuus (IV) m xpemuueBoi kuciore. CUIUKATHI, UX HCIOJIH30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeime cTpouTenbHbIC
Marepuaibl: KepaMmHKa, CTEKJIO0, IIEMEHT, OeToH, jxene300eToH. [Ipobnembl 6Ge30MacHOTO HCIMONIB30BAHMS CTPOUTEIBHBIX MaTEPHAIIOB B
IIOBCEIHEBHOM )KM3HHU.

Xumuueckuii IKcnepumenm:



U3y4YeHHe OOpa3l0B HEOPraHMYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMM Ha XJIOPHUA-HOHBI U
HaOIII0/IEHNE TIPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaXkaronue (pU3NIeckre U XHMHUECKHUE CBOMCTBA TAJIOTCHOB U MX COCIUHCHHH (BO3MOXKHO
UCIOJBb30BAaHUE BHUICOMATEPHAJTIOB), O3HAKOMJIGHHWE C oOOpaslaMu XJIOpUIOB (TaJlOTeHHJOB), O3HAKOMJICHHE C oOpasnmamu cepsl U €€
COCIUHEHUSMH  (BO3MOXKHO  HCIOJb30BAaHME BHUIEOMaTepuanoB), HaOlIoJeHHWE IMpolecca OOyriuBaHUs caxapa TMOJ JeWCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yUYEHUE XMMHUECKHUX CBOIMCTB pa30aBIIEHHON CEpHOM KUCIOTHI, IPOBEICHNE KaueCTBEHHOM peakluy Ha
cynb(ar-uoH U HaONIOJCHHME TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKMMH CBOWCTBAMH a30Ta, (ocopa M MX COCTUHEHUN
(BOBMOXKHO HCIOJIb30BaHUE BHUJICOMATEPUATIOB), 00Opa3laMu a30THBIX W (OCPOPHBIX YAOOPEHUH, MOTy4YeHHE, COOMpaHue, paclo3HaBaHHE W
M3Y4YE€HHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluil HAa MOH aMMOHHS U (ochaT-uOH M U3ydeHHE MPU3HAKOB UX MPOTEKaHMUS,
B3aMMO/ICIICTBIE KOHILIEHTPHUPOBAHHOW a30THOW KHCIOTHI C MelIbl0 (BO3MOXKHO HCIOJIb30BAaHUE BHAECOMATEPUANIOB), H3y4eHHE MOjeen
KPUCTAUTMIECKUAX PEHIETOK anMasa, rpaduta, QyiiepeHa, 03HaKOMICEHHE C MPOIECCOM acOpPOLUU PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yrA€M U yCTPOHCTBOM IMPOTHBOra3a, MoJyYeHne, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOIMCTB YTIICKUCIIOTO ra3a, IPOBEICHHE KaYeCTBEHHBIX
peakiuii Ha KapOOHAT U CHIIMKAT-UOHBI U M3yYeHUE MPU3HAKOB UX MPOTEKaHMs, O3HAKOMJICHHE C MPOAYKIHEH CHIMKATHOW MPOMBIIIICHHOCTH,
pelIeHne 3KCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne HeMeTaulbl U UX COCIMHEHUSI.

MeTaiibl M UX COeAMHEHUS

OO6miast XxapakTEepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMU HMX MOJokeHusl B Ileproamdeckoil cucteMe XMMHUUYECKHX
anemenToB JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpoeHHue METauioB. MeTainyeckas CBs3b M METAJUIMYECKasl KPUCTAIUIMYECKasl peneTKa.
DNEKTPOXUMHUUECKUN Pl HaNpsDKeHH MeTamioB. Ou3uyeckre U XUMHUYECKHe cBoWcTBa MeTaiioB. OOmue crnocoObl MOTYYeHHs METaJlIoB.
[ToHsiTHE O KOPpPO3UU METAIIOB, OCHOBHBIE CIOCOOBI 3alIMTHI WX OT Koppo3uu. CmnaBbl (CTalb, YyTyH, AIOPaTIOMUHUHN, OpoH3a) U UX
MIPUMEHEHHUE B OBITY U IPOMBITINIEHHOCTH.

[[lenounble Meramnel: nosiokeHne B llepumoamyeckoil cucrtemMe xumudeckux sieMeHToB J[. M. MenpaeneeBa, CTpoeHHME HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCHABI U THIPOKCHIBI HATPUS M Kalus.
[IpuMeHeHne mEen0YHbIX METAJUIOB U UX COETMHEHUII.

[[lenoyHO3eMENBHBIE METAMIBI MAarHUM M KaJIbIIMK: NoJioxkeHue B llepuonnueckoi cucreme xumuueckux sneMeHtoB . M. Menpgeneesa,
CTPOCHUE MX aTOMOB, HaxOXXJeHUE B mnpupojae. OU3nuecKkue U XMMHUYECKHUE CBOMCTBA MAarHus W Kaiblusd. BakHeWIlne COCTUHEHUS KalbIUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonuueckoit cucreme xumuueckux snemeHToB . M. MengeneeBa, cTpoeHHE aToMa, HAXOXIACHHUE B
npupoje. Pusndeckre U XUMHUUECKHUEe CBOMCTBA almoMUHNA. AMGOTEpHBIE CBOICTBA OKCH/IA U THAPOKCUIA aTIOMUHUS.

Keneszo: nonoxxkenue B Ilepuoanyeckoi cucrteMe xumudeckux snemMeHToB [. . MenzgeneeBa, cTpoeHre aTomMa, HaXO0XKAECHUE B TIPUPOJIE.
duznyeckue U XUMHUYECKHe CBOMCTBa kene3a. Okcuabl, ruapokcuasl u conn xenes3a (1) u xenesa (III), ux cocras, cBOWCTBA U TIOTy4YEHHE.

Xumuueckuii IKcnepumenm:



03HAaKOMJICHHE C 00pa3laMy METAJJIOB M CIJIaBOB, MX (PM3MYECKUMHU CBOMCTBAMH, U3YUYCHHE PE3YIHTATOB KOPPO3UU METAIJIOB (BO3MOYKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJA KajbllMsi M HATPUs C BOJAOH (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoIlecca TOpPEHHUs Kelie3a B KHUCJIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUsI KAaYECTBEHHBIX PEAKIIM HAa MOHBI: MarHus, Kajabllus, ATFOMUHUS, ITMHKa, sxene3a (1) u xenesa (I11),
Menu (II), HaOGmroneHne W omucaHWe TPOIIECCOB OKpAIIMBAaHUS IUIAMEHHM HMOHAMU HATPHs, KM U KaJdblus (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHHS M THIPOKCH/IA IMHKA, PEIICHHE SKCTICPUMEHTANIBHBIX 3a/1a4 T10
TeMe «BakHeHIIe MeTajbl U UX COCTUHCHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM JKM3HU YelloBeKa. bezonacHoe MCIob30BaHUE BEIICCTB U XUMHUECKUX peakiuii B ObITy. [lepBas
MIOMOIIIb MPYU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpennl (mpenenbHas AONycTUMas KoHIeHTpauus BemectB, nainee — [IJIK). Poxp xumuum B
PENICHUH YKOJIOTHYECKUX TPOOJIEM.

Xumuueckuit Ixcnepumenm:

n3y4yeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MaTEPUAJIbI).

Meoscnpeomemmnnie ceasu

Peanu3anust MEXIpEeIMETHBIX CBSI3€H MPHU M3YYCHHH XUMHH B 9 KJlacce OCYILECTBISETCS Yyepe3 MCMOJIb30BaHNE KaK OOIIUX eCTECTBEHHO-
Hay4HbIX [OHATHH, TaK U MOHATHUM, ABJISIFOLIMXCS CUCTEMHBIMHU JIJISl OT/I€IBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAYYHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KIacCHU(HKAIUs, MEPUOIUIHOCTS,
Ha0JII0IeHUE, YKCIIEPUMEHT, MOJIETUPOBAHHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MATEpHUAJIBI.

dusnka: Marepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, HU30TOIbI, PaIUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUH 3aps,
MPOBOAHUKY, MONYIMPOBOJHUKH, AUIIEKTPUKH, (OTORIEMEHT, BEUIECTBO, TeIO, O0BbEM, arperaTHoOe€ COCTOSIHHE BeIecTBa, Tra3, pacTBOD,
pPacTBOPUMOCTb, KPHUCTaJUIMYECKasi PEMI€TKa, CIUIaBbl, (PM3MUECKHUE BEIUYUHBI, CIUHUIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3B€3151, ComHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEPAIbHbBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHThI, MUTATEIbHbIE
BCIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMbIE, TOILITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOIO OOLIEro oOpa3oBaHMs JOCTUTAIOTCS B XOjA€ OOy4eHMs XUMHMU B €IMHCTBE
yueOHOI ¥ BOCIMTATEIbHON AEATENbHOCTH B COOTBETCTBUHU C TPATULMOHHBIMU POCCUHCKUMH COLIMOKYJIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMHU
LEHHOCTSIMH, MPUHATBIMH B OOIIECTBE MpaBUJIAMH M HOPMaMH TOBEACHUS W CHOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHUSA, CaMOPa3BUTHUSA U
COLIMAIN3alUU 00yJaromuXCsl.

JIMYHOCTHBIE PEe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYarOIUXCS PYKOBOJCTBOBATHCS CUCTEMON MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMH U
paclIpeHue OnbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIE/MI0, TOHUMAaHUs 3HAYEHUSI XMMHUECKON
HAyK{ B KHM3HU COBPEMEHHOI'0 O0IECTBa, CHOCOOHOCTH BIIAJIETh JJOCTOBEPHOM MH(OpMAIUEH 0 mepeloBbIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOH
Y OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpPOHCTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTAaBICHHS O COLMAIIbHBIX HOPMAaxX U IMpaBWJIaX MEXJINYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIe10BaTeIbCKONW, TBOPUECKON M APYIUX BUAAX AEATEIBbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM
JESTEeIbHOCTH TP BBIOJHEHUN Y4eOHBIX, TO3HABATENbHBIX 3a/]1a4, BHIMOJIHEHUN XUMHYECKUX SKCIIEPHUMEHTOB, CO3aHUU yYEOHBIX MPOEKTOB,
CTpeMJIEHMSI K B3aUMOINOHHMMAHHIO M B3aMMOIIOMOULIM B TpOIEcCE€ 3TOM y4yeOHOW AeATeIbHOCTH, FOTOBHOCTH OLIEHHMBATh CBOE IOBEJACHUE U
MIOCTYIKU CBOMX TOBApUIIEH € O3UIIMH HPABCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHMSI IOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XUMHUUYECKON pEaKLMU, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIOLINE OCHOBY JJIS MIOHUMAaHMSI CYIIIHOCTH Hay4YHOM KapTUHBI MUpA, IPEACTABIECHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBBI, HAllpaBJICHHbIC Ha IOJyYE€HHE HOBBIX 3HAHMHW 1O XHUMHH, HEOOXOAMMBIE Uil OOBSCHEHHS HAOII0JaeMbIX
MPOIIECCOB M SBJICHHM, MO3HABATENbHOM, WHPOPMALMOHHON M YMTATENLCKOM KYJIbTYphl, B TOM YHCIE HABBIKOB CAMOCTOSTEIHHON PabOTHI C
y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOl, TOCTYIHBIMU TEXHUYECKUMHU CPEJICTBAMU MHPOPMAIIHOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYECHHMIO W TIO3HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh W CHOCOOHOCTH K CaMOOOpa30BaHWIO, MPOCKTHOM U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIIPaBICHHOCTH U YPOBHS OOYUEHUS B albHEUIIIEM;

4) popMupoOBaHHSA KYJIbTYPbI 310POBbS:



OCO3HaHUE IIEHHOCTH >XM3HMU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha 3J0pOBbIN 00pa3 >KU3HU, OCO3HAHHUE
MOCIIEACTBUM W HENPUATUE BPEAHBIX MPHUBBIUEK (YHNOTPEOJICHUS alKOrojs, HAPKOTHKOB, KYPEHUs), HEOOXOIMMOCTH COOIIOJACHUS MPaBUI
0€30MMacHOCTH P OOpAIICHIH ¢ XHMHYECKUMH BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

HMHTEPEC K MPAKTHYECKOMY M3yUeHHUIO MPodeCcCHii M TpyIa pa3InuHOTO POJia, YBAXKEHUE K TPYLY U Pe3yJIbTaTaM TPYAOBOU JIEATEILHOCTH, B
TOM YHCJIE HAa OCHOBE TNPUMEHEHHUS MPEIMETHBIX 3HAHWW O XWMHHU, OCO3HAHHBIM BBHIOOP HWHAMBHIYATLHOW TPACKTOPUU MPOJOJIKCHHUS
oOpa3oBaHHsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHEIIHOM
PO eCCUOHAITBHON NEATETHFHOCTH M PA3BUTHSI HEOOXOMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHATBHOM Cpe/Ie;

6) 3K0JIOrH4ecKOro BOCIUTAHMUS:

9KOJIOTUYECKH 11eJ1ecCO00pa3HOe OTHOIICHHUE K IPUPOJIC KaK UICTOYHUKY KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAaHKE IEHHOCTH
3JI0pOBOTO U 0€30MacHOro 00pasa KW3HH, OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PM3WYCCKOMY U ICUXUYECKOMY 37I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOICHUS TPaBUIl OE30MacHOTO MOBENCHHUsS MPU PadOTe C BEIIECTBAMH, a TaKXKE B CUTYAllUAX, YTPOXKAIOIIUX 3OPOBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHHS, MOJydaeMbIe MPH HM3YyYCHUM XUMUH, JUIS PEIICHUsS 3ajad, CBSA3aHHBIX C OKPYXKAIOMIEH MPUPOTHOU
CpelloH, JIJIsl TIOBBILICHUS YPOBHS DKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS TJIO0AIIBHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U MyTel UX pelieHus
MIOCPEJICTBOM METOJOB XUMHH, 3KOJIOIMYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJACTBOBAaTbCS MM B IO3HABATEJIbHON, KOMMYHHMKAaTUBHOW U
COIIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDI

B cocrtaBe meranmpenMeTHBIX pe3yJbTaTOB BBIIEISIOT 3HAUYUMbIC I (POPMHUPOBAHHS MHPOBO33PEHHS OOIICHAYYHBIC TMOHATHUSA (3aKOH,
TEeOpHsi, IPUHIIUI, TUIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHWM M3 JTUX MPeAMETOB (HOPMUPOBATh MPEACTABICHUE O IENOCTHOW HAy4yHOW KapTWHE MHUpa, U
yHHUBEpCaIbHbIE yueOHbIE AelicTBUA (TO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIATUBHBIE), KOTOPhIE 00ecreuynBaoT (HOPMHUPOBAHIE TOTOBHOCTH
K CAaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETHLHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHHUSI UCTIONIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU OCBOSHUH 3HAHMIA: PACKPBIBATH CMBICII XUMUYECKUX MOHITHH (BBIACIATH UX
XapaKkTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3h C JPYTUMH TOHSITHUSMHU), UCTIOIL30BATh TOHITHS IJISI OOBSICHEHUSI OTACIBHBIX (DAKTOB M
SIBJICHWH, BBIOMpATh OCHOBAHMSI M KPUTEPUU ISl KJIacCHU(UKAIIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIUW, yCTaHABJIMBATh MPHUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMU U3YUEHUsS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYyKTHBHBIC, JACTyKTHBHBIC, TI0 aHAJOTHH), JACNaTh
BBIBOJIBI 1 3aKJIIOUCHUS;



yMEHHE TMPUMEHSATh B NpOLECCe TIO3HAHMS MOHATHS (IIPeAMETHbIE M MeTalmpeaMEeTHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH,
UCTOJNb3yeMble B XHMHH, NMPEOOPA30BBIBATh IIMPOKO MPUMEHSEMbIE B XHMHH MOJICJIbHBIC NPEACTABICHUS — XMUMHUYECKHHA 3HAK (CHMBOJ
9JIEMEHTAa), XUMHUYecKas (OopMylia M ypaBHEHHE XHUMHYECKOW pEaKkIUH — MpPU pelIeHHH Y4eOHO-TO3HABATENbHBIX 3a/a4, ¢ YYETOM ITHUX
MOJIETIbHBIX TPEACTABICHUI BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IMPU3HAKU H3YYAEMBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX peakUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBSI3M U NPOTUBOPEUYHMS B H3Yy4aeMbIX MpoIeccax H
SBJICHUSIX.

Ba3oBble nccienoBarebckue 1eiCTBHUS:

YMEHHE HCIIONIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE€ B KaueCTBE OCHOBBI JJs1 (hOPMUPOBAHMUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMbBIX CY)KIICHUH;

NpUOOpPETEeHUE OMBITA 10 TUIAHWPOBAHHUIO, OPTaHU3AIMH M IPOBEICHUIO YUYCHHUYECKUX JKCIIEPHUMEHTOB, YMEHHE HAOI0IaTh 3a XOJO0M
nporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh 0OOOUICHHS W BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO OTBITA,
UCCIIEIOBAHMs, COCTABIATh OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATH MH(OPMAIMIO PA3IWYHBIX BUAOB M (OPM TNpEACTABICHUS, IMOIy4aeMyIO W3
pPa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIIpHAs JINTEpaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHbIE IOocoOusi, pecypchl VHTepHeTa), KpUTUYECKU
OLICHHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHATH Pa3InYHbIe METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MHGOPMAIIUU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Jad ONpEAEIEHHOrO TUIa, NMPHOOpETeHHE OMbITa B OOJACTH HUCIOJIb30BaHUS HMH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYpO aKTUBHOTO HCIIOJIb30BAHUS PA3JIIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITENBHO BBIOUPATH
ONTHUMaJbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WJUTIOCTPUPOBATH PEIIaeMble 33Jaud HECIIOKHBIMU CXEMaMH, JAMarpaMMaMy, APYTHMU
¢dbopmamu rpaduKu M UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh U AaHANU3UpPOBaTh B Ipolecce y4eOHOW M HCCIEOBaTENIbCKOM /AeATeNIbHOCTH WHGPOPMALUI0 O BIMSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY>KAOIel TPUPOIHOM Cpeibl.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0J€ Auanora u (Win) JUCKYCCHM) MO CYILECTBY 00CYXJaeMOM TeMbl, (OPMYIUPOBATh CBOU NMPEII0KEHUSA
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]aun;

YMEHHUSI TIPEACTABIATh MOJyYEeHHBIE PE3YyJIbTaThl O3HABATENLHOM JEATENILHOCTH B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JIeaTh MPe3eHTAINIO
PEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (JTabopaTOpHOTO OIbITa, JTAOOpaTOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 MPOEKTA);



yMEHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIbHON U MCCIEI0BATENbCKON JESITEIbHOCTH MIPU PELICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIHNHA (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOPIMHAIIVSI COBMECTHBIX JICWCTBUM, ONIPE/ICTICHIE KPUTEPHEB 110 OLIEHKE KaYeCTBA BBIITOJIHEHHON paOOThI U APYTHE).
PeryasiTuBHble yHHBepcAJIbHbIE yUeOHbIE 1eliCTBHS:
YMEHHE CaMOCTOSITENIbHO OINpEAENATh LEeIN ACSITeNbHOCTH, IJIAaHHUPOBATh, OCYIIECTBISATh, KOHTPOJHUPOBATH M MHPU HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATENBLHOCTh, BBIOMpaTh Hambosee 3((EeKTUBHBIE CIMOCOObI pelieHHs Y4YeOHBIX U I03HABATENIbHBIX 3324,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJI0KEHHBINA AJITOPUTM ACHCTBUI MPH BBINOJHEHUH 33JaHUI ¢ YYETOM IMMOJYYEHUS HOBBIX
3HaHUNA 00 U3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUSAX, OLEHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LIENTH, yMEHUE
HCII0JIb30BaTh U AHAJU3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCIOBUU 33JIaHUMN.
MHNPEJAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX PE3yNIbTaTOB 1O OCBOCHHUIO OOS3aTEIIBHOTO COJEP)KaHUs, YCTAaHOBJICHHOTO IaHHOW QeaepaibHON paboueit
MPOrpaMMOii, BBIICNAIOT: OCBOEHHBbIE OOYYAIOIIMMHUCS HAy4yHbIe 3HAHHS, YMEHHUS U CHOCOObI AeWCTBUiA, crienuduyeckue s MpeaMeTHOU
obnactu «XuMUs», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluy, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3UYHBIX
y4eOHBIX U HOBBIX CUTYaIlUsX.
K koniy oOyuenus B 8 kjiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPakaTb CPOPMUPOBAHHOCTH y OOYUaIOLIUXCS
YMEHHUI:
® pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKUH JIEMEHT, POCTOE BEILIECTBO, CJI0KHOE BEIIECTBO,
cMech (OHOpOJIHAS U HEOJHOPOIHAs), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl M MOJIEKYJIIpHAas Macca, KOIMYECTBO BEIECTBA, MOIIb,
MOJIIpHAasi Macca, MaccoBas JOJS XMMHUYECKOTO JJIEMEHTa B COEIWHEHUHU, MOJSPHBIA O00BEM, OKCHI, KHUCIOTa, OCHOBAaHUE, COIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklus, KiacCHU(PUKalus peakUui: peaklud COEAUHEHHUs, peakluu
pa3oKeHUs, peaKkluu 3aMelleHus, peakluu OOMeHa, 3K30- U AHAOTEPMUYECKUE peaKklnu, TEMIoBoH 3(dexT peakuuu, sapo aroma,
ANEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTalb, paglyCc aTOMa, XUMUYECKasl CBSI3b, MOJSIpHAS U HEMOJspHAasi KOBAJICHTHAs CBSI3b, MOHHAs
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBasi JI0JIsI BelIeCTBa (MPOIIEHTHAs KOHIIEHTPAIlUs) B pacTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHM M TPUMEHSATh STH TMOHATUS IPU ONUCAHWU BEIIECTB U UX
[IPEBPAILCHHUI;

®  ICIIOJIb30BAaTh XMMHYECKYIO CUMBOIIUKY JJIsi COCTABICHHS (JOPMYI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIUH;

® OMNpeJeIsITh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHh OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MIPUHA/IICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCy COSAMHEHMIA 1Mo GopMyiiaM, BUI XUMUYECKOW CBSI3U (KOBAJICHTHAS U MOHHAS) B
HEOPTaHUYECKUX COCAMHEHUSX;



packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE IIEPUOJIUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT MX MoJiokeHusi B [lepuonnyeckoil cucreme, 3aKOHOB COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJipo;

OIKCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3inyaTh MOHITUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobouynas moarpynmna (b-rpynma)y», manble w OOJbIINE MEPUOIBI, COOTHOCHTH OOO3HAYEHHMs, KOTOpPHIS
umerorcs B Tabmune «llepuoamueckas cucrema xumudeckux dneMeHToB . M. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOCHHUSI aTOMOB XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsj Aapa, oOlIee YMCIIO AJIEKTPOHOB M pacIpeiesieHHe UX M0 3JIEKTPOHHBIM
CIIOSIM);

KJaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XUMUUYECKHE PEaKIMU (TI0 YUCIIy U COCTaBY YYacTBYIOUIMX B
peaKiuu BElIeCTB, M0 TEIIOBOMY b (deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB, MOATBEpKAas OMHCAHHE MPUMEpaMU
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHMHUYECKUX
MIPEBPALICHUI B PA3JTUYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCOBYIO IO XHMHUYECKOrO 3JieMeHTa Mo (GopMmyle
COEIMHEHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAMTH PACUYETHI IO YPABHEHUIO XMMHUYECKON peaKIui;

MPUMEHSITh OCHOBHBIE OMNEpPAlMU MBICTUTENFHOW NEATENbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHe, CHUCTeMAaTHU3AIHIo,
KJIACCU(DUKAIIUIO, BBISBICHUE IMPUYMHHO--CIICJCTBCHHBIX CBS3€H — JUIS HM3YYCHHS CBOWCTB BENIECTB M XHWMHUYECKUX PpEaKIUH,
€CTeCTBEHHO-HAyUHBIE METO/IbI IO3HAHMS — HAOIIIOICHHE, I3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT (PEaTbHbBII U MBICICHHBIN);
ClIeZIOBaTh MpPaBHUJIAM TIOJH30BAHUS XUMHUYECKOH IMOCYH0H W 1abopaTOpHBIM 00OpYyJOBaHWEM, a TaKXKe NpaBWIaM OOpalmieHus c
BEIIECTBAMHM B COOTBETCTBUH C MHCTPYKIIMSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XHMMHUYECKUX OTBITOB IO IMOJIYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOPOAA M KHUCIOPOJA), MPUIOTOBIEHHIO PAaCTBOPOB C ONpEAEIEHHOM MaccoBOM Jojeil pacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO
MHIUKATOPOB (JakMyc, (heHoydTaaert, MEeTUIOPAHK U IPYTHeE).

K xoniy oOyuenusi B 9 kij1acce mpeMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS

YMEHHH:

PaACKpBIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX MMOHATUH: XUMHICCKHI 3JICMCHT, aTOM, MOJICKYJIa, HMOH, KATUOH, aHWUOH, IIPOCTOC BECIICCTBO,
CJIOKHOC BCHICCTBO, BAJICHTHOCTD, DJICKTPOOTPUHATCIIBHOCTD, CTCTICHL OKUCJICHUS, XUMHUYCCKAaA pCaKlusa, XUMHYCCKaAsA CBA3b, TEIJIOBOM
B(I)(I)CI(T pCaKknuuu, MOJb, MOJ'I)IpHBIfI O6’béM, pacTBOp, SBJICKTPOJIUTLI, HCAJICKTPOJIUTEI, 3JICKTPOJIUTHUYCCKAA AUCCOIHAlUs, PCAKIIUU
HMOHHOT'O O6M€Ha, KaTaJln3aTop, XUMHUYCCKOC pPaBHOBECHUC, 06paTI/IMBIe n H606paTI/IMBIe pP€aKkuu, OKUCIUTCIIBHO-BOCCTAHOBUTCIILHBIC



PEaKIMH, OKUCIUTEND, BOCCTAHOBUTEIb, OKMCIIEHNE U BOCCTAHOBIICHHE, aJUIOTPOINs, aM(POTEPHOCTh, XUMUYECKasl CBA3b (KOBaJECHTHas,
HOHHAsI, METaJUINYECKas), KpUCTAUIMYECKass PEIIETKA, KOPPO3Us METaUIOB, CIUIABbl, CKOPOCTb XMMMUYECKOH pEaKLUH, MPENEIbHO
nonyctuMmas konuentpanus [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHUX IIOHATUH M NPUMEHATH O3TH IMOHATUS IPU ONUCAHUM BEILECTB U UX
IIPEBPAILCHMU;

MCTOJIb30BATh XUMUYECKYIO CUMBOIIUKY JUIsSI COCTaBJICHUS (JOPMYII BEIIECTB M YPAaBHEHHH XUMUYECKHUX PEaKIii;

OIIPEACIATh BAJCHTHOCTh M CTEIEHb OKUCICHMS XHMUYECKUX DJIEMEHTOB B COCOUHEHMSIX Pa3IM4YHOIO COCTaBa, IPHUHAICKHOCTD
BEIIECTB K ONpPENEIEHHOMY KJIACCy COCOUHEHHMH 1o (opMyiam, BUJ XUMHUYECKOW CBA3HM (KOBAJCHTHAs, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsi/l MOHAa IO XUMHUYECKOW (opmyie, XapakTep cpelbl B BOAHBIX pPacTBOPAX HEOPraHUYECKHUX
COECUHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona /. 1. MenneneeBa u 1€MOHCTPUPOBATh €r0 IOHUMAaHUE: ONUCHIBATh U XapaKTEpU30BaTh
Tabmuunyo (opmy Ileproauueckol cucTeMbl XMMUYECKHUX 3J€MEHTOB: pa3jivuyaTh IMOHATUS «TJlaBHas noAarpymnna (A-rpymnmna)» u
«oboynast noarpynmna (b-rpynna)», mManbsie U 00JbIINE MEPUObI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCSA B MEPUOJUYECKON
TabJIUIIe, C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsia siipa, 00Iiee Yiciio 3JIEKTPOHOB
U pacnpeeseHue UX I0 3JIEKTPOHHBIM CII05IM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN
B IIpeieax MaJIbIX IEPUOJOB U IVIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHUE BEIEeCTBA, XUMUUYECKHE PEaKIMU (10 YUCILy U COCTaBY YYacTBYIOLIUX B
PEaKIMU BEIIECTB, 10 TEIIOBOMY 3((EeKTy, IO U3MEHEHUIO CTEeTeHel OKUCIEHUS XUMUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOLIMEe W cHeuuduyeckre XUMHYECKHE CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIast
OTMCaHNE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

COCTaBJIATh YPAaBHEHHUS DJIEKTPOJUTHYECKON NUCCOLMALMU KHCIIOT, IIEI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YpaBHEHUS pEaKLUi
MOHHOIO OOMEHAa, ypaBHEHHS peaklud, MOJITBEP)KIAIOLUINX CYIIECTBOBAHHWE TI'€HETUYECKOM CBSI3U MEXAY BELIECTBAMM Pa3IUYHbBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH IPOTEKAHUS XHMHUYECKUX IPEBPALICHUI B
Pa3IMYHbIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTEJIBbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNIIO XHMHUYECKOTO 3JeMEHTa Mo (opmyIe
COEJIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;



coONoaTh MpaBWiIa IOJIB30BAHHMS XUMHUYECKOM MOCYIoiH W Ja00opaTOpHBIM OOOpYIOBAaHMEM, a TaKKe NpaBuUia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKLHSMH IO BBIIOJIHEHHIO JJAOOPATOPHBIX XUMHYECKUX OMBITOB IO TOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKINH, TOATBEPKAAIOIINE KAaUeCTBEHHBII COCTaB Pa3IMYHBIX BELIECTB: PAaCIIO3HABATH OMBITHBIM IYTEM XJIOPHI -, OpOMU-
, Womua-, kKapOoHar-, Qocdar-, cuiImMkar-, cyiab(ar-, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHS M HOHBI HM3YyYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

IPUMEHSATh OCHOBHBIC OIEPALUN MBICIUTEIBHON NEATEIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, OOOOIICHME, CHCTeMaTH3aluIo,
BBISIBIICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3€H — Ui M3Y4EHUS CBOWCTB BEIIECTB M XMMHUYECKHUX pEaKLUUH, €CTECTBEHHO-HAy4YHBIE
METO/IbI IO3HAHMS — HAOJII0JICHNE, U3MEPEHNE, MOJICTTMPOBAHKE, SKCIICPUMEHT (peasIbHBII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

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

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

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LHOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTe 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHLIz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI

= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasI CBS3b

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

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOCTh BOABI 1 METOEI €€ bubmmorexa [TOK
Y 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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