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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XUMUM Ha YpPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUS COCTaBjieHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEbHOM IporpaMMbl OCHOBHOI'O OOIIEro
obpasoBanus, npencraBieHHbix B PI'OC 00O, a takke Ha ocHOBe ¢enepaibHON pabouyell MporpaMmbl
BOCIIUTAHUSL U C YYETOM KOHIENIUU NPENoJaBaHus y4eOHOro mpeaMera «XUMHUS» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoi @enepanuu.

[Tporpamma mo XuMuu Aa€T TMPENCTaBICHHE O IENsAX, o0meil crpaTeruu o0y4deHUs, BOCIIUTAHUS H
pa3BUTUSL OOYYAIONIUXCS CPENCTBAMU Y4EOHOTO TpeAMeTa, YCTaHaBIUBAeT 00s3aTeNbHOE IMPEAMETHOE
CoZlep)KaHMe, MpEeAyCcMaTpUBAECT paclpelesieHHe €ro Mo KjaccaM M CTPYKTYpPUpPOBAaHHUE MO paszzelaM U
TEMaM MpPOrpaMMbl IO XHUMHUH, OIPEIAETSET KOJUYECTBEHHbIE W KauyeCTBEHHBIE XapaKTEPUCTHKHU
CoiepXaHUsl, PEKOMEHIYEMYIO TIOCJIEe0BAaTeIbHOCTh HM3YUYEHUS XUMHUHU C Y4ETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaromuxcs,
orpenensieT BO3MOXKHOCTH MpeaMera Ajs peanu3alii TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMBl Ha YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHHs, a Takke TpeOOBaHHHA K
pe3ynpTaTaM OOy4YeHHS XMMHM Ha YpOBHE IleJell W3Y4YeHHs MpeAMEeTa M OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATEJILHOM JeATEIbHOCTH 00YJaroIerocs o OCBOSHUIO y4eOHOI0 ColepKaHusl.

3HaHMEe XUMHHM CIYy’)KUT OCHOBOM 11 (OpPMHPOBAaHUS MHUPOBO33pEHUS OOydarollerocs, €ro
IPEACTaBICHUA O MaTepUalbHOM €IUHCTBE MHpa, BAXKHYIO pOJIb UrparoT (opMupyeMble XUMHUEH
IIPEJCTaBJICHUS O B3aUMOIPEBPAIIECHUAX SHEPIUU U 00 3BOJIOLUH BEIIECTB B MIPUPOJIE, O MYTIX pelIeHUs
rJI00ANBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTUSI YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUILEBON U
9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3/IpaBOOXPaHEHUS.

N3yuenune xumuu:

v CrocoOCTBYeT peaju3alid  BO3MOXKHOCTEHM IS caMOpa3BUTHS M (OPMHUPOBAHMA KYJIbTYDBI
JUYHOCTH, €€ o0mel U (yHKIIMOHAIBLHOW rPaMOTHOCTH;

v BHOCHT BKJaJ B ()OPMHPOBAHUE MBIIUIEHHUS U TBOPYECKHUX CIIOCOOHOCTEN 00YYarOmMXCs, HABHIKOB
UX CaMOCTOSITENILHON Yy4eOHOW JeITeTbHOCTH, SKCIIEPUMEHTAIBHBIX H UCCIIEIOBATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B TTOBCETHEBHOM KU3HU, TaK U B MPO(PECCHOHATBHON NeATeIbHOCTH;

v 3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIINUICHHS, 3aKJIaIbIBAET OCHOBBI IIENIOCTHOTO B3IUsiAa Ha
€IMHCTBO TMPHUPOABI M UEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTanmoM B (opMupoBaHHUH
€CTECTBEHHO-HAaY4YHOI rpaMOTHOCTH 00Y4aroIINXCsl;

v crmocoGCeTBYeT (GOPMHUPOBAHUIO IEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO--HAYYHBIM 3HAHHAM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTHYECKOE 00pa3oBaHuE 00yYaOLIHXCS.

JlanHble HampaBlieHUSS B OOY4YeHHH XUMHH O0ecneyuBaloTca creun@ukoil comepkaHus ydeOHOro
npeaMeTa, KOTOPBIM sIBIISeTCA MeAarornyeckd aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOil HaAyKM XMMHUU Ha
OIIPENEIEHHOM dTale e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOro oOuIero oOpa3oBaHHsI OPUEHTHPOBAH HA OCBOCHHME OO0YYaIOLIMMUCS
CHCTEMbI IEPBOHAYAJIbHBIX MOHATUN XHMHH, OCHOB HEOPraHMYECKON XMMHUHU U HEKOTOPBIX OTIEJIbHBIX
3HAYMMBIX IMOHATUH OPraHUYEeCKON XUMHH.

CtpykTypa copepxaHHUsl MporpamMmbl 10 XUMUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOIO IOJAX0/a K €&
n3zydenuto. ConepikaHue CKJIaIbIBAeTCSl U3 CUCTEMbI MOHATHI O XMMHYECKOM JJIEMEHTE U BEIEeCTBE U
CUCTEMbl MOHATUH O XUMHUEeCKOW peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHM30BAHBI 10 HMPUHIUITY
MIOCJIEI0BATENBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX ITPEACTABIEHUI pa3HOTO YPOBHS:

» aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

» Ilepunonnueckoro 3akoHna JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

» YYeHHs O CTPOCHUHU aTOMa M XUMUYIECKOU CBSI3H;

» TIpeCTaBICHUH 00 3IEKTPOJMTHY ECKON 1M CCOLMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHMS paccMaTPUBAIOTCS HA OCHOBE HSMIMPUYECKH IIOJYYEHHBIX U OCMBICICHHBIX
(bakToB, pa3BUBAIOTCA MOCIEIOBATEILHO OT OAHOTO YPOBHS K IPYrOMY, BHITIONHSAS (QYHKIUU OOBSICHEHUS U



MIPOTHO3UPOBAHKS CBOWCTB, CTPOCHHSI M BO3MOXXHOCTCH MPAKTUYCCKOTO TNPUMEHEHHS W IOy CHHS
M3y9aeMbIX BEIICCTB.

OcBoeHHE TpOrpaMMbl TI0 XHMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O XUMHUYECKON
COCTaBJISIFOIICH HAyYHON KapTUHBI MHUpA B JIOTHKE €€ CHCTEMHOW MPHPOJBI, IEHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHHIO U METOAAaM IO3HaHUS B Hayke. 3ydeHne XuMUU MPOUCXOJUT C MPUBICYCHUEM 3HAHHM
U3 paHee U3YUYEHHBIX y4eOHbIX mpeameToB: «Okpysxkarommii Mup», «buonorus. 5—7 xnacce» u «Pusuka. 7
KIaccey.

[Ipn u3yueHHH XUMUU TPOUCXOAUT (HOPMHpPOBAHHE 3HAHMI OCHOB XHMHUYECKOW HAyKH Kak OOJIACTH
COBPEMEHHOI'0 €CTEeCTBO3HAHMS, MPAKTUYECKON NEATEIHHOCTH YeJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOI KyIbTYpHL. 3a7a4ya y4eOHOTo MpeaMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMBbI XUMUYECKIX 3HAHUHN
— BaXHEWIUX (aKTOB, MOHATHHA, 3aKOHOB W TEOPCTUYCCKUX TOJIOKEHUU, TOCTYHMHBIX O000IIEeHUMN
MHPOBO33PEHYECCKOT0 XapakTepa, fA3bIka HAyKH, B TPUOOIICHUH K HAYYHBIM METOJaM IO3HAHHS IPU
W3YYCHUHU BEIICCTB U XUMHUYECCKHX PEaKIHid, B (POPMUPOBAHUU U PA3BUTUHU TO3HABATEIBHBIX YMEHHH U UX
MPUMEHEHUU B Y4eOHO-TIO3HABATENbHOM M y4yeOHO-MCCIIe0BATEeNbCKOM J1eATeIbHOCTH, OCBOCHUU MPaBUII
6e30macHOro oopalieHus ¢ BEIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipn u3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO 00IEro oOpa3zoBaHUs Ba)XHOE 3HAYEHHE MPHOOPENH TaKHe
e, KaK:

» (GOopMUpOBaHHWE HHTEIUIGKTYAJIbHO PpA3BUTOH  JIMYHOCTH, TOTOBOM K €aMOOOPa30BaHHUIO,
COTPYAHHYECTBY, CAMOCTOSITCIILHOMY IPUHSATHIO PEIICHUN, CIIOCOOHON alanTHpOBaThCSA K OBICTPO
MEHSIOIIIUMCS YCIIOBHSIM KHU3HU;

» HaINpaBJICHHOCTh OOYYEHHUS HA CHCTEMAaTHYECKOe MPHOOIIEHHE OOYyYaIONMMXCS K CaMOCTOSTEIbHOM
MO3HABATCIILHON JICATeIbHOCTH, HAYYHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIUM MOTHBALHIO |
pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

» o0eclieueHrue yCJIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIMMHUCS ONbITa Pa3HOo0O0pa3HOMH
NesITeNbHOCTH, TO3HAHUS W CAaMOMO3HAHWS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIINN),
UMEIOIINX YHUBEPCATbHOE 3HAUCHUE IS PA3INIHBIX BUIOB JIEITEIbHOCTH;

» ¢opmupoBaHue o0mel (yHKIMOHATBHOW M €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, B TOM YHCIE
YMEHHI OOBSCHSATh W OLICHUBATH SIBJICHUS OKPYXKAIOMIETO MHPA, WCIONB3ysl 3HAHUS M OIIBIT,
MOJTyYEHHBIC MTPU U3YYCHUHM XUMHUHU, IPUMEHSTh UX IPU PEIICHUU MPOOJIEeM B TTOBCEAHCBHON JKU3HH
U TPYJIOBOM JESTEIBHOCTH;

» ¢opmupoBaHne y OOydYalONMXCS T'YMAaHUCTHYCCKHMX OTHOIICHHWM, TOHUMAHUS I[EHHOCTH
XMMHMYECKUX 3HAHUU JJs1 BBIPAOOTKH SKOJOTMYECKH I1e1ecO00pa3HOro TMOBeIAEHHS B OBITY H
TPYAOBOI1 1EATENbHOCTH B LIENISIX COXPAaHEHHSI CBOETO 37]0POBbS M OKPYXKAIOIIEH MPUPOAHON CPEbI;

» pa3BUTHE MOTHBAIMH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOCHHS OOIICYEIIOBEYCCKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQWIsT |
HAIPABJICHHOCTH JTaJIbHEHIIIEro 00yueHUS.

OOuree 4mco 9acoB, OTBEAEHHBIX ISl M3yYEHUS XMMUU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS,
coctaBisieT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 Jaca B HEZEITIO).

COJEPKXAHME OBYUEHUA
8 KJIACC
IlepBoHavyanbHble XUMHYECKHE IOHSATHS
[Ipenmer xumuu. Poib XuMHUM B JKM3HHM 4YelnoBeka. XHWMHUS B CHUCTEME HayK. Tela W BellecTBa.
®du3nyecKkre CBOMCTBA BEUIECTB. ATperaTHoe COCTOsSIHUE BellecTB. [[oHsATHE 0 MeTOIaX MO3HAHUS B XUMUU.
UucTelie BemecTBa U cMecu. CrocoObl pa3zeseHus cMecei.
ATOMBI U MOJIEKYJIbl. XUMUYECKHE AeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U croxHbIE
BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



Xumnueckast Gopmysna. BaneHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTENbHAass aroMHas Macca. OTHOcUTenbHAas MOJIEKyJsipHas Macca. MaccoBas moms
XMUMHYECKOT0 JIEMEHTA B COCIUHEHUMN.

Koimuecto BemectBa. Moins. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX
eIMHMI] BenecTBa. Pacuérel mo GpopMysiaMm XUMHUYECKUX COSTUHCHHH.

®u3nueckrue U XUMHUYECKHE SBJICHUS. XUMHUYECKasi peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHUS MAaCChI
BelecTB. XUMHUYECKUEe ypaBHeHUsA. Kraccupukanus XUMHUYECKHUX peaKIuil (CoemuHEHUs, Pa3IOKeHUS,
3aMelleHus, OOMeHa).

Xumuueckuit IKCnepumenm:
- 3HAKOMCTBO C XMMHYECKOH TOCYAOH, MpaBUiIaMH pabOTHl B JIa0OpaTOpUU M MpUEMaMH OOpaIleHHs C
nmabopaTopHbIM 000pYyAOBaHUEM, U3YUEHHE M OMHCaHHWE (U3NYECKUX CBOICTB 00pa3l0B HEOPraHUYECKUX
BelIeCcTB, HalOmoaeHue Qu3nueckux (TUIaBleHHE BOCKa, TasHUE JbJa, pacTHpaHUE caxapa B CTYIIKe,
KUIICHUE W KOHJCHCAIMs BOJBI) U XHUMHYECKUX (TOpEHHE CBEYH, MPOKAJMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICWICTBHE MeJla C KHUCJOTOW) sBJIEHUI, HAOMIOAeHHEe W ONUCAaHUE MPU3HAKOB MPOTEKAHUS
XMUMHUYECKUX peakiuil (pas3liokeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJopuaoM Oapwus,
paznoxenue rugpokcuaa menu (I1) mpu HarpeBanuu, B3aumMojeiicTBUE xkene3a ¢ pactBopoM coiu menu (1I),
M3y4YeHHE CIIOCOOOB pa3feeHusi CMeceil: C TOMOIbI0 MarHuTa, (QUIbTpoBaHUE, BBITAPUBAHHUE,
OUCTUIUIALNS, XpomaTorpadus, MNpOBEIEHUE OUYUCTKUM IOBAapEHHOM coJiM, HAOIIOACHME U OIUCaHHe
pe3yabTaTOB IPOBENCHHUS OIBITA, HMIUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHME MOAECIIEH
MOJIeKY1 (IIapOCTEPIKHEBBIX).

BaxHeilue npeacTaBUTE M HEOPTaHUYECKUX BElIeCTB

Bo3nyx — cmecp razoB. CoctaB Bo3ayxa. Kucimopom — aneMeHT W mpoctoe BemniectBo. HaxoxaeHue
KHUCIOpoAa B Mpupoje, Gu3ndeckue U XMMUYeckre cBoicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopoaa. CrocoOsl MOTy4YeHHs KUCTIOPOoaa B TaOOpaTOpUu U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJuIoTpoIHas MOIU(DUKALIKS KACIOPO/Ia.

TermnoBoit >PdeKkT XUMHUYECKONH pEeaKIuu, TEPMOXUMHUYECKHE YpaBHEHHS, SK30- U SHAOTEPMUYECKHE
peakmuu. TommuBO: yroiab U MeTaH. 3arps3HeHue BO3/AyXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pazpyinieHne
030HOBOTI'O CIIOS.

Bonopon — anemeHT u mpocToe BemectBo. Haxoxaenue Bogoposaa B mpupoae, Gusnyeckne 1 XuMuIecKue
CBOMCTBa, IPUMEHEHHE, CITOCO0BI ostydeHus. Kucinotsl u conu.

MonsipHblif 06bEM Ta30B. Pacuérsl M0 XMMHUYECKUM YpaBHEHUSM.

dusnueckue cBoiicTBa BOAbl. Boma kak pactBoputTenb. PactBopbl. HacklllleHHbIE M HEHACHILLEHHbBIE
pacTBOpbl. PacTBOprMOCTh BeleCTB B BoJe. MaccoBast 101 BEIIeCTBA B pacTBope. XUMHYECKHE CBOKWCTBA
BoAbl. OcHoBaHus. Posib pacTBOpOB B MHpUpoAE€ U B KU3HU 4YenoBeka. KpyroBopor BoAbl B IpUPOJE.
3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanms neoprannyeckux coenuneHuid. Oxcuapl. Knaccuukarus okcuoB: cojieoOpasyromue
(ocHOBHBIE, KHCIOTHbIE, aM(poTepHbIe) U HecosneoOpasyromme. HoMmenkiatypa okcuaoB. ®dusnueckue u
XMMHUYECKHE CBOMCTBA OKCHIIOB. [losryueHne okcuaos.

OcnoBanus. Kmaccudukanus ocHoBaHWN: MIENOYM W HEpPACTBOpUMMBIE OCHOBaHHS. HomeHkmatypa
ocHOBaHUU. DU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHrne ocHOBaHMIA.

Kucnorel. Knaccudukanus xucimor. Homenkmatypa kucior. DHU3HYECKHE W XMMHYECKHE CBOMCTBA
kucnort. Psan aktuBHocTn MetaioB H. H. bekerosa. [lonydenne kucnor.

Comu. Homenknatypa coneit. @uznueckue U XuMudeckue cBorcTna cotieil. [lomyuenue coneil.

['eneTnueckas cBsI3b MKy KJIacCaMH HEOPraHUYECKUX COSAMHEHUH.

Xumuueckuii IKCnepumenm:
- KQaUeCTBEHHOE OIpe/IeIeHNe COepKaHUsl KHCIIOpoJa B BO3yXe, MOIydYeHue, coOnpanue, pacno3HaBaHue
U HU3y4yeHUE CBOWCTB KHCIOpOJAa, HAOIIOJEeHHE B3aUMOJIEHCTBUS BEILIECTB C KHUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHHS U MPEKpallleHusi TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHIOB U ONHCAaHUE HX
CBOWCTB, TIONy4eHHe, coOupaHHe, paclio3HAaBaHWE M H3Y4YEHHE CBOWCTB Bojopoaa (TopeHue),



B3auMoericteue Boaopona ¢ okcugom wmeau (II) (BO3MOXXHO HCHONB30BaHUE BUICOMATEPUATIOB),
Ha0Jr0/IeHre 00pa31LioB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJ0OBaHIE OCOOEHHOCTEN PaCTBOPEHUSI BEIIECTB
C pa3JMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MACCOBOM 10Nl
pacTBOPEHHOI'O BEHIECTBA, B3aMMOJCHCTBHE BOABI C MeTaulaMH (HAaTpUEeM U KaibleM) (BO3MOXKHO
UCIONb30BAHUE BHUACOMATEPUATIOB), HCCIEAOBAaHHUE OOpPA3IOB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJEHHME M3MEHEHHUs OKpPAaCKM HHJMKATOPOB B pacTBOpax KHCIOT U IIeNo4Yed, U3ydeHue
B3auMozericteus okcuga menu (II) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C MeETalllaMH, PEaKIUil
HEUTpaJM3aluy, MOJIydeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOI0 MeTala JpYyruM Hu3
pacTBOpa COJM, pELIEHUE SKCIEPUMEHTANbHBIX 3aJad Mo TeMe «BakHeillme Kiacchl HEOpraHWYECKHUX
COCIHHCHUI.

Hepuoanueckuii 3akoH u Ilepuoanyeckass cucrema xumuuyeckux djaemeHros JI. M. Menpgeseesa.
Ctpoenue aToMoB. XuMHu4yeckas cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaAKIIUN

[TepBble TONBITKU KJACCH(PUKAIIMA XUMHYECKUX 3JIEMEHTOB. [loHsATHE O rpymnmax CXOMHBIX IJIEMEHTOB
(urenovHbIe M HIETOYHO3EMENIbHbIE METAJUIbI, TajloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT
am(oTepHbIE OKCHJIBI U THAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux isiemeHtoB J[. M. Menneneesa.
KopoTkonepuonnas u anuHHonepuoaHas ¢popmsl Ilepuoanueckoil cuctemsl xumuueckux aneMmeHtos 1. U.
Menpneneea. Ilepronbl u rpymnmsl. @U3NYECKHN CMBICII OPSAKOBOIO HOM EPa, HOMEPOB IIEPH O U I'PYIIIIbI
JJIEMEHTA.

Ctpoenue atomoB. CocraB aToMHbIX siiep. M3otombl. DnekTponsl. CTpoeHUE 3IEKTPOHHBIX 000JI0UEK
aToMOB IepBbIX 20 xuMHuueckux 3yeMeHToB [lepuonnueckoii cucremsl Jl. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOr0 3JIEMEHTA 10 ero noyoxenuto B [lepuonnueckoit cucreme Jl. . Menaeneena.

3aKOHOMEPHOCTM M3MEHEHMsI pajuyca aTOMOB XHMMYECKMX JJIEMEHTOB, METaNIMYECKUX U
HEMETaJUIMY€CKUX CBOMCTB I10 TpyNIaM U NepUoaam.

3nauenue I[lepuonuueckoro 3akona u Ileprognueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB IS Pa3BUTHUS
Hayku U npakTuku. J[. 1. MenneneeB — yd€HbIN U rpak1aHUH.

Xumuueckast cBsi3b. KoBaneHTHass (MOJisipHas M HEMOJMSpPHAsl) CBs3b. DJIEKTPOOTPUIATEIBHOCTh
XUMHYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHCINTENbHO--BOCCTAHOBUTENIBbHBIE peakuuu. [Ipomeccel okucieHus u
BOCCTaHOBJIEHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:
- U3yueHue oO0pasloB BEIIECTB METAJUIOB W HEMETajuIoB, B3aUMOJEHCTBHE THAPOKCHIA LHMHKA C
pacTBOpaMM KHCJIOT W UIEJIOYEeW, MPOBEIEHHE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PeaKIHi (TrOpeHHe, peakiui pa3iokKeHus, COeTUHEHU ).

Mesrcnpeomemmuule ceasu

Peanuzanms MeXNpeIMETHBIX CBS3€M IpPU U3YYEHUU XUMHUU B 8 KJIAcCe OCYILECTBIACTCA 4epes3
WCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSITHH, TaK U MOHSATUN, SIBISIFOIIUXCS CHCTEMHBIMHU
JUISl OTJEJIbHBIX TPEAMETOB ECTECTBEHHO--HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEeHHO--Hay4HbIe NMOHATHS: HayYHBIH (DaKT, rUmoTe3a, TeOpusi, 3aKOH, aHAJINU3, CUHTE3,
KiaccupuKanus, MNepUOJUYHOCTh, HAOIIOACHHE, ASKCHEPUMEHT, MOJEIUpPOBaHHE, H3MEpPEHHUE, MOJEIb,

SIBJICHU C.

dusmnka: MaTepus, aToMm, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIbI, PaJuOAKTUBHOCTH,
MOJIEKYJa, DSIEKTPUUYECKUH 3apsl, BEIIECTBO, Telo, O0BEM, arperaTHoe COCTOSHHE BeEIecTBa, TIas,
(bu3nYeCKre BEININHBI, SIUHUIBI U3MEPEHUs, KOCMOC, MIIIaHeThI, 3BE31b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa.

['eorpadusi: atmocdepa, rugpochepa, MUHEpaIbl, TOPHBIE TOPOABI, TOJIE3HBIE HCKOITAEMbIE, TOIIHBO,
BOJIHBIC PECYPCHI.



9 KIIACC

BemecTBo M XUMHYeCKasi peak s

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema xumudeckux sieMmeHToB JI. M. Menpaeneesa.
CrpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOMCTB XMMHYECKHX 3JEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KAJIBIUSA U UX COEIUHEHHUIM B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XMMHYECKOM CBsI3M. THIBI KPUCTAINTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTALUINYECKON PEIIETKA U BUJA XUMUYECKOU CBSA3H.

Knaccudukamuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOWCTBA BEIECTB,
OTHOCSILMXCS K Pa3jMYHbIM KJIaCCaM HEOPraHMYECKUX COCAMHEHH M, TeHeTHYecKasi CBsI3b HEOPraHUYeCKUX
BEIECTB.

Knaccudukanus XuMUYECKMX pEaKIMid IO pa3MYHBIM MpU3HAKaM (10 YHCIy W COCTaBYy
YYacTBYIOUIMX B pEaKIHMH BEUIECTB, MO TEIUIOBOMY J3(QeKTy, MO H3MEHEHHMIO CTEeleHEeH OKHMCIEHUS
XMUMHUYECKUX JJIEMEHTOB, MO OOPAaTHMOCTH, IO YYacTHIO KaTaiu3aropa). DK30- U SHIOTEPMHUYECKHE
peaKuny, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonarue o ckopocT xuMHUecKoi peakuuu. [ToHsTHE 00 OOPAaTUMBIX U HEOOPATUMBIX XHMHUYECKUX
peakuuax. IloHSATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karanmuze. [lonstue o
XUMHAYECKOM paBHOBecUU. DaKTOpbl, BIHUAIOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIMU U IOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIIBHBIC peakuuy, 3JIEKTPOHHBIN OaslaHC OKHUCJIMTENNBHO-
BOCCTAHOBUTEIbHOM peakiuu. CocTaBiIe€HUE YPaBHEHHUU OKHUCIMTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAKIUN C
UCIOJIb30BAaHUEM METO/1a 3IEKTPOHHOro OaaHca.

Teopus 3JEKTPOJUTUYECKON AMCCOUMALMHU. DJICKTPOIUTHI U HEIIEKTPONUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMM BEIIECTB C PA3IMYHBIMU BUAAMU XUMHUYECKOM CBsi3U. CTENneHb IUCCOLUAIUU.
CunbHble 1 cradble dJIeKTPOIUTHI.

Peakiiuu woHHOrOo oOMeHa. YCJOBUS TMPOTEKAHWsS peakuuid HOHHOTO OOMEHa, TMIOJNHBIE |
COKpallléHHbIE HOHHBIE YpaBHEHUS peakiuid. CBOICTBA KUCIOT, OCHOBAHUU U COJIEH B CBETE MPEICTABICHUM
00 3JIEKTPOIMTHUECKOH Tucconnannu. KauecTBeHHbIe peakliny Ha HOHBL. [IoHsTHE O THApOIN3E CcoEn.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEHIECTB — METAJUIOB U
HeMeTaJuloB (TpaduTa M anmasa), CIOKHBIX BEHISCTB (XJIOpHIAa HATPHsl), UCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOM  peakIuu  OT  BO3JACHCTBHS  pas3NMuHbIX  (AKTOPOB,  HCCIEJOBaHHE
3JIEKTPOIIPOBOJHOCTH PAaCTBOPOB BELIECTB, IIPOLIEcca TUCCOLUALUN KUCIOT, 1enoYed U coied (BO3MOXKHO
HCIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOTO oOMeHa (oOpa3oBaHHME OcaJKa, BBIICICHHWE Tra3a, O0pa3oBaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIUX ~ MPUMEPHl  OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX  peakuuid  (TOpeHue, peakiuu
pa3noXKeHusl, COEAUHEHNUS ), PACIIO3HAaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KaUe€CTBEHHBIX PEAKIUil
HAa MOHBI, PEIICHUE YKCIIEPUMEH TAJIbHBIX 3a/a4.

HeMmeTanibl 1 MX cOeAUHEHUS

OOmas xapakTepucThka rajaoreHoB. OcCoOOEHHOCTHM CTpPOEHHs aTOMOB, XapaKTEPHbIE CTENEHU
okucnenusi. CTpoeHne u GpuU3nMUecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJloOTeHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe xJiopa (B3aMMOJEHCTBHE C MeTajulaMU, HeMeTaJslaMu, Iiejaodamu). XiopoBonpopod. ComnsiHas
KHUCJIOTa, XMMHYECKHE CBOWCTBA, IIOJy4YE€HUE, INpUMeHeHue. JlelicTBue xjopa M XJIOPOBOAOpPOJA Ha
OpraHu3M 4enoBeka. BaxHelnme XJI0pu/ibl 1 UX HAaXOXKAEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHH okucieHus. CtpoeHne U (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEpHI.
AnnoTpornHble MOAU(UKALUK KUCIOpOIa U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOIOpPO/, CTPOEHUE,
¢dusndeckre U XuMU4YecKue CBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKcuaoB. CepHas
KHUCIOTa, (HU3MYEeCKHe U XHUMHUYECKHe CBoiicTBa (0oO0lIMe Kak IMpencTaBuTeNs Kiacca KUCIOT U



crenupuueckue). XUMUYECKUE PEaKIINH, JIeKAIe B OCHOBE IIPOMBIIIIJIEHHOI'O CIOCO0a MOIY4EHUs CEpHON
kucioTel. [lpumenenue cepHoit kucnoTsl. Cou CepHOI KUCIIOTHI, KAUE€CTBEHHAs! peakiius Ha CyIb(paT-HOoH.
Haxoxnenue cepsl m €€ COENMHEHUN B IPUPOAEC. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpenbl
COCAMHEHMUSIMU Ccepbl (KHUCIOTHBIE JIOXKIM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
MPEIOTBPAIICHUS.

OO0mas xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
CTENICHH OKHCIEHHMS. A30T, pacnpocTpaHeHHe B IMpupoae, (uU3NYecKkue M XUMHUYECKHE CBOWCTBA.
Kpyrosopor asora B mpupome. AMMHaK, ero (usndeckue M XHMHYECKHE CBOWCTBA, IOIy4YEHUE U
npumeHenue. Conu aMMOHHUSA, WX (QHU3UYECKHE W XUMHYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHas
peakiysi Ha WOHBI aMMOHHUsS. A30THas KUCIOTa, €€ MoiydeHue, (pu3nueckue M XUMHYECKHE CBOMCTBA
(obmme kak MpeAcTaBUTENs KJjacca KUCIOT U crnenuduueckue). Mcnonmp3oBaHue HUTPATOB M COJeH
aMMOHHUS B KadecTBe MHHEpaJbHBIX YyIOOpeHH. XHUMHUECKOe 3arps3HeHHE OKpY)Kalollel cpeabl
COCAMHEHMSIMU a30Ta (KUCJIOTHBIE MJOXAM, 3arps3HeHHe BO3AyXa, MOYBbl M BomoémoB). Docdop,
aiorponHbie Momudukamuu (ocdopa, dusnueckue m xumuveckue cpoiictBa. Oxcun dochopa (V) u
docdopnast kuciora, ¢uU3MYECKUe U XHUMHUYECKHE CBOWCTBA, moiydeHue. Mcmnomnb3oBanue QochatoB B
KauyecTBe MUHEPAJIbHBIX y100pEeHUH.

OO6mas xapaktepuctuka 3j1eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTEIIEHU OKHCIJIEHUS. YTJEepoJ, aJlFIOTPOIHbIE MOAU(DUKALIMY, PACIIPOCTPAaHEHHUE B MIPUPOJE, PU3NUECKUE U
XuUMHUecKue cporctBa. Ancopouus. Kpyrosopor yriepoaa B mpupoae. OKCHIbl yriaeposa, uxX (pu3ndeckue
U XMMHUYECKUE CBOMCTBA, JEWCTBUE HA YKUBbIE OPraHMU3MBbI, MOJyY€HUE U NPUMEHEHHE. DKOJIOTHYECKUE
npobiemMbl, cBsizaHHBIe ¢ okcuuoMm yriepoga (IV), rumoreza rino0anbHOTO TOTEIUICHUS KJMMaTa,
MapHUKOBBIHN 3P peKT. YronpHas KucioTa U €€ coiaM, uX GU3nYecKue 1 XMuMHUYECKHe CBOWCTBA, IOJyYeHUE U
npuMmeHeHue. KauecTBeHHast peakius Ha KapOOHAT-UOHBL. Vcnonap3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHaUaNbHBIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O CONMHEHUAX yriepona (MeTaH, 9TaH,
STHJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYyCHas KucioTa). [IlpupoaHbie HCTOYHUKH YTI€BOIOPOJOB (yroib,
MPUPOIHBINA Ta3, HE(Th), MPOAYKTH WX TepepadboTku (OeH3WH), UX POIb B OBITY W MPOMBIILICHHO CTH.
[ToHATHE O OMONOrMYECKN Ba)KHBIX BEIECTBAX: JKUpaX, OelKkax, yriaeBoJax — U UX pOJIM B KU3HU YEJIOBEKA.
MarteprnanbHOE €TUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, MOJydeHHe U HpuMmeHeHue. CoenuHeHHs
KpemHUs B nipupoze. Obmue npencrasieHus o0 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIMKaTHI,
WX HCIOJNb30BaHHE B OBITY, B MPOMBIIUIEHHOCTU. BakHeillne cTpouTenbHble MaTepuUalibl: KepamHKa,
CTEKJIO, IEMEHT, O€TOH, kene300eToH. [Ipobiembl 6e30macHOr0 NCHOIB30BAHUS CTPOUTEILHBIX MaTepUaIoB
B [TOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm

U3ydyeHue O00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISIHOM KHCIOTBI, IIPOBEIEHUE
KayeCTBEHHbIX pPEaKLUN Ha XJIOPU/-MOHBI U HAOJIOEHNE IPU3HAKOB UX MPOTEKaHUS, OIBITHI, OTPa)KaroIue
¢usznyeckue M XUMUYECKHE CBOMCTBA TaJOr€HOB M HUX COEJUHEHUH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), O3HAKOMJIEHHE C O0Opa3laMu XJIOPUIOB (TaJOre€HHAO0B), O3HAKOMJIGHHE C 0o0Opasmamu
ceppl U €€ COeqUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE BHJEOMAaTepualioB), HaOIIOJEHHE Tpolecca
oO0yriauBaHUsl caxapa IOJ ACHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHUCIOTHI, M3y4YE€HUE XUMUYECKUX
CBOMCTB pa30aBIEHHOW CEpPHOM KHCIOTHl, MPOBEACHHE KAa4eCTBEHHOH peakiuu Ha CcyinbdarT-uoH u
HaOIII0/IeHNe MpU3HaKa e€ MPOTeKaHus, O3HaKOMIIeHHE ¢ (pU3MUecKUMHU CBOIMCTBaMH a30Ta, ¢pocdopa u ux
COeNMHEHMI (BO3MOXXKHO WCIHONB30BaHHWE BHUIEOMATEPHUANOB), oOpaslaMu a30THBIX H  (OCPOPHBIX
yaoOpeHuil, momyuyeHue, coOMpaHUe, pacllo3HaBaHHE W M3YyYEHHE CBOMCTB aMMHaka, IPOBEACHUE
KAaueCTBEHHbIX pPEaKIMi Ha HOH aMMOHMsS M (ochaT-HOH M M3yYEHHE NPU3HAKOB HX MPOTEKAHHS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHUCJOTBI C MEIbl0 (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpUAJIOB), H3Y4YEHHE MOJeNeld KpUCTaIMYecKuX pemérok anmasa, rpadura, Qymnnepena,
O3HAKOMJIEHHE C MPOLECCOM aJCOpOLUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM M YCTPOHCTBOM



MPOTUBOTa3a, MOJy4eHUEe, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHNE
KAueCTBEHHBIX pEaKIUi Ha KapOOHAT M CHUJIMKAT-MOHBI M W3YYE€HHWE NPHU3HAKOB WX MPOTEKAHUS,
O3HAKOMJIEHUE C MPOAYKUHMEH CHJIMKATHOW MPOMBINUIEHHOCTH, PEUICHUE 3KCIEPUMEHTANbHBIX 3adad I10
TeMe «BaxHelre HeMeTallulbl U UX COSTUHEHUS.

MeTanibl M UX COeIUHEHUS

OO0mas XapakTepUCTUKAa XHMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHMM HX IOJOXKEHHS B
[lepunonnueckoit cucreme xumuueckux siaemeHToB JI. M. MenneneeBa u ctpoeHust aromoB. CtpoeHue
MeTasuioB. Metannuueckas CBsSI3b U METaJUIMUecKash KpUCTaNIMYecKasi pemérka. DIeKTPOXUMUYECKUN psiJl
HaMpsoKeHUH MeTtamioB. Du3nyecKkue W XUMUYECKHe CBOMcTBa MetauioB. OOIme crnocoObl MOTydeHHS
MeTaysoB. [IoHATHE 0 KOPPO3WH METaJIOB, OCHOBHBIE CITOCOOBI 3alIUTH UX OT Koppo3uu. CIiiaBsbl (CTa b,
YyT'yH, JOPATIOMAHANR, OPOH3a) U UX TPUMEHEHHUE B OBITY U TPOMBIIIJICHHOCTH.

[[lenounsie Merasuiel: monoxkeHue B llepuomuueckoil cucreme xumuueckux sieMeHToB [, U.
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXJCHHE B mpupoje. Pusnueckne U XMMUYECKHE CBOWCTBa (Ha
npumepe Hatpus U Kanusi). OKCuabl U TUAPOKCUIBI HATpUS U Kanus. [IpuMeHeHne nienoyHbIX METauioB U
UX COEIUHEHUM.

[[lenouHo3eMenbHbBIE MeETaUIbl MarHuid W KaublMil: nosoxeHue B [lepuonnueckoil cucreme
xuMuueckux 3yeMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, Hax0XJAeHUE B nmpupoae. Puzndeckue u
XUMHUYECKHE CBOMCTBA MAarHUs W Kaiblus. BakHelmme coequHeHus Kanblus (OKCHI, THAPOKCHI, COJIH).
JXécTtkocTh BO/BI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenue B Ilepuoanueckoit cucteme xumuueckux snemeHTtoB JI. M. Menneneesa,
CTpOEHHE aToMa, HaXOXAeHHEe B pupoze. Pu3ndeckne U XMMUYECKHUE CBOMCTBA amOMHUHUSA. AMQpOTEepHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA ATTFOMUHHSL.

Keneszo: nmonmoxenue B Ilepuomuueckoit cucreme xumuueckux sneMeHToB JI. M. Menpaeneena,
CTpOEHHE aToMa, HaxoxJeHue B mpupoje. Pusnueckue M XUMUUYECKHE CBoOilcTBa »xene3a. OKcUIbI,
ruapokcuasl u conu xenesa (II) u sxenesa (I1I), ux cocras, cBolicTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIGHHE C o00pasllaMd METAJJIOB M CIIJIABOB, WX (U3UYECKHIMH CBOWCTBAMH, H3ydeHHE
pe3yiabTaTOB KOPPO3MHM METAuIoB (BO3MOXKHO HCIIOJb30BAHME BHJIEOMATEPUAJIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSl OKCHJIa KaJbIIUsI W HATPHUS C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOM BOIBI, TpoOIlecca TOPSHHUS JKelle3a B KUCIOpoie (BO3MOXKHO UCTIOJIb30BaHUE
BHJICOMATEPHUANIOB), TPHU3HAKOB TNPOTEKAHUS KAYECTBCHHBIX PEAKIMA Ha WOHBL: MAarHus, KaJbIus,
amromMuHus, nuHKa, kene3a (II) w xemesa (III), memu (II), HaOmomeHWe W OMUCAaHUE MPOIECCOB
OKpalIMBaHUS [JIAMEHH MOHAMU HATPHs, KaJus U KaJblHs (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPUAIOB),
ucciefoBaHue aMQpOTEpPHbIX CBOWCTB THAPOKCHIA AaJIOMUHUS ¥ THAPOKCHIA IMHKA, peEIIeHue
AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe « BaykHelme MeTasbl U UX COSIAUHEHUS».

Xumus 1 OKPY:KaIas cpeaa

BemecTBa 1 Matepualnbl B OBCEAHEBHOM KU3HU Ye€JOBEKAa. be3onacHOe MCMOJIb30BaHUE BEILIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBasi moMoIIb Mpu XUMHYECKUX 0KOTaX U OTPABICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKpYXarolleld cpenbl (mpenesibHasi JoMyCcTUMas KOHIEHTPAIHS BEIIECTB,
nanee — [1JIK). Poib xumuu B pelieHnn 3K0JI0rH4ecKuX NpooIieM.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3IoB MaTepHaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOIUMEPHBIE MAaTEPHAIIBI).

Meocnpeomemmusie ceasu

Peanuzanus MeXNpeIMeTHBIX CBsS3€d IMpU HM3YyUYEHUH XHMHUM B 9 Kilacce OCYUIECTBIISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSITUM, TaK U MOHATHUM, SBISIOMIMXCS CUCTEMHBIMU
JUISL OTJEJIBHBIX TPEAMETOB ECTECTBEHHO--HAYYHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbBIC MOHSATHS: HAy4HBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHUs, aHAIIU3, CHHTE3,
Kiaccu pukaius, MepUOIUYHOCTh, HAONIOJICHHE, SKCIIEPUMEHT, MOJCIMPOBAHHUE, W3MEpPEHUE, MOJEIb,
SIBIICHHE, TAPHUKOBBIN 3P EKT, TEXHOJIOT U, MaTepUabl.



®dusnka: MaTepus, aToM, IEKTPOH, NIPOTOH, HEUTPOH, MOH, HYKJIHJ, M30TOIbI, PAJHOAKTUBHOCTS,
MOJIEKYJIa, dJIEKTPUYECKUH 3aps]l, IPOBOAHUKH, IOJIYIIPOBOJIHUKH, TUIIEKTPUKH, (OTOIEMEHT, BEIIECTBO,
TEeJN0, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUINYECKas peléTKa,
CILIaBbl, (PU3MYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3IbI,
CouHre.

buonorusi:  ¢gotocuHTe3, nbIxaHwe, Oumochepa, dIKOCHCTEMa, MHHEpaJbHbBIC  YI0OpeHUs,
MHUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, MTUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOMaeMble, TOTIIHBO,
BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE
OCHOBHOT' O OBHIET'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJBTATDBI

JInuyHOCTHBIE PE3YyIbTaTHl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs TOCTUTAIOTCS B
Xole oOydeHHs XUMHUU B €IWHCTBE Y4eOHOH M BOCHUTATENbHOW [AEITeIbHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00II[eCTBE MPaBHJIaMU U HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHMS, CAaMOPa3BUTHS
U coLUaIn3alyi 00yJaromuxcs.

JIuuHOCTHBIE pe3yibTaThl OTpPa)kaldT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX [IEHHOCTHBIX OPUEHTAlMI U PACIIMPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM 4YHCJIE B
YacCTH:

1) maTpHOTHYeCKOro BOCIIUTAHMS

LIEHHOCTHOI'0 OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO,
MMOHUMAaHUs 3HAYEHUS] XUMUYECKOM HAyKh B JKU3HM COBPEMEHHOI'0 OOILECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM MH(OpMAaIMEH O MEPEAOBBIX JTOCTHKEHUAX U OTKPBITUSIX MUPOBOW M OTCYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUPA U OOIIECTBA;

2) rpa:KIaHCKOT0 BOCIUTAHUS :

MPEJICTaBICHUS] O COIMAIbHBIX HOpMAax MU IpaBUiaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUICKTHBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATEIbCKOM, TBOPUECKOM
U JPYTUX BUJAX JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHOM AEeSITeIbHOCTH MPU BBITIOIHEHUU
y4eOHBIX, TI03HABATENbHBIX 3aJay, BBHIMOJHEHUH XHUMHUYECKUX OJKCIIEPUMEHTOB, CO3JaHUHM Y4eOHBIX
MIPOEKTOB, CTPEMJIEHUSI K B3aMMOIMOHMMAHMIO U B3aMMOIIOMOIIH B Ipoliecce 3TOi y4eOHOIl AesITenbHOCTH,
TOTOBHOCTH OILIEHUBATh CBOE MOBENEHHE U IOCTYNKM CBOMX TOBAapUUIEH C IMO3ULIMM HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHYECKUE IPEACTABICHNAS O BEIIECTBE M XUMUYECKOM pEeaKIuu, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKM M COCTaBJBIIOLIME OCHOBY JJIS MOHMMAHMS CYIIHOCTH HAy4YHOU
KapTUHBl MHpa, HpeACcTaBiIeHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsI IPHUPOJbI, B3aUMOCBA3SIX
YEJIOBEKA C MPUPOAHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HAaBaTeJIbHbIE MOTHBBI, HAIPaBJICHHbIE HA MOJIyY€HUE HOBBIX 3HAHUU MO XUMHUHU, HEOOXOAUMBIE
Ui OOBSICHEHHS HAOJIOJAaeMbIX IPOLIECCOB M  SBJICHUH, IO3HABAaTENIbHOM, HWH(GOPMALMOHHON H
YUTATEIbCKOM KYJIbTYpPhl, B TOM YMCII€ HaBBIKOB CaMOCTOSTEIbHOM paboThl C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOl, JOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH WH()OPMAIIMOHHBIX TEXHOJIOTHIA,

UHTEpeC K OOYYeHHI0O H TO3HAHWIO, JIO003HATENTHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camMo00pa30oBaHUIO, TPOEKTHOW M HCCIENOBATEIbCKONH AESITENPHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJICHHOCTH M YPOBHS O0OYYCHHUS B JaTbHEUIIEM;

4) hbopMUpOBaHHSA KYJIbTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH JKWU3HHM, OTBETCTBEHHOIO OTHOUIEHMS K CBOEMY 3JI0pPOBBIO, YCTaHOBKHM Ha
30pOBBI 00pa3 KHU3HU, OCO3HAHUE MOCIEACTBUI M HENpHUSATHE BPEAHBIX MNPUBbIUEK (ymoTpeOIeHUs



QJIKOT OJIsl, HAPKOTUKOB, KypEHHUsI), HEOOXOAUMOCTH COOIOACHHS TIPAaBUJI 0€30MACHOCTH TIPH OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMH B OBITY U pEaTbHOU KU3HHU;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY M3Y4EHHUIO Mpodeccuid U TpyJda pa3IMyHOrO Poja, YBaXEHUE K TPYAY H
pe3yibTaTaM TpPYAOBOW JEATENbHOCTH, B TOM YHCJE HAa OCHOBE NMPUMEHEHHUS NPEIMETHbIX 3HAaHWUU 10
XMMHH, OCO3HAHHBIM BBIOOp WHAMBUAYAILHON TpPAaeKTOPUU TMPOAODKEHHS OOpa3oBaHHUS C YUETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHelHOoi
mpohecCHOHANbHONW JESATEeNbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npoheccoHaIbHOU Cpene;

6) 3K0JIOrHYeCcKOro BOCIHTAHMSA:

AKOJIOTHYECKH 1€7I€CO00Pa3HOE OTHOMIICHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAaHMS, IOHMMAaHHWE IIEHHOCTH 3J0POBOrO M 0Oe30macHOro oOpasza J>KW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHU ST
MpaBmJI 0€30MacCHOTr 0 MOBEACHHUS ITPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIIHsIX, YTPOXKAIOLIUX 310POBBIO
M KU3HU JII0JIEeH ;

CIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJyd4aeMble MpPU H3YyYEHHUH XUMHUH, JUIsl DPEUIeHHs 3ajad,
CBSI3aHHBIX C OKpYXKAlOLIEH NPUPOIHON CPENoH, U1 IOBBIIMICHHUS YPOBHS 3KOJIOTMYECKOM KYyJbTYpHI,
OCO3HaHHS TI00aTBFHOTO XapaKTepa IKOJOTHUECKUX MPOOJIEM U MyTeH WX PEIICHHs MOCPEACTBOM METOIO0B
XUMHUH, OKOJIOTHYECKOTO  MBIIUICHUS, YMEHHS  PYKOBOJCTBOBATbCS MM B  IMO3HABATENbHOM,
KOMMYHUKATUBHOW U COLMAIBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAUUMBIC 111 ()OPMUPOBAHMS MUPOBO33PEHUS
oOIIeHayuHble TIOHATUS (3aKOH, TEOpHs, MPUHIUIM, THIOTe3a, (HakT, cucTeMa, MpoIecc, SKCIEePHUMEHT H
Jpyroe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE
3HaHUW W3 ITUX TPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O IEJIOCTHOM HAydyHOW KapTUHE MHpa, U
yHHUBEpCalbHbIE Y4eOHbIe ASHCTBHs (ITO3HABATENbHBIE, KOMMYHHKATHBHBIC, PErYJSITUBHBIE), KOTOPHIE
obecreuynBarOT (GOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY IIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOMH AESTENTbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBrblie 1ornueckue 1eMcTBUA:

YMEHUS MCIO0JIb30BaTh MPUEMBI JIOTHICCKOTO MBINIICHHS MPH OCBOCHHUH 3HAHHWH: PaCKPBIBATh CMBICI
XUMHUYECKUX TMOHATUHA (BBLACNATh MX XapaKTEpHblE NMPU3HAKU, YCTAaHABIMBATH B3aUMOCBSI3b C JPYTUMU
MOHSATHUSIMU ), UCIIOIBb30BATh MOHATHS JI1 O0BSICHEHUSI OT/AENIbHBIX (JAaKTOB U SIBJICHUMN, BEIOUPATh OCHOBAHUS
U KpUTEpUM IS KIacCU(PHUKAUU XUMHUYECKMX BEUIECTB M XWMUYECKUX pEaKIlHii, ycTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBA3M MEXKIYy OOBEKTaMU U3YYEHHS, CTPOUTH JIOTUYECKHE PACCYXKICHUS
(MHAYKTUBHBIC, J€AYKTUBHBIE, 10 AHAJIOTUH ), 1€TIaTh BHIBOJIBI U 3aKTIOUCHHUS;

yMEHUE TPUMEHATh B TMPOLECCE TIO3HaHUs TOHATUA (TPEIMETHBIE U METalmpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, UCIIOIb3YEMbIE B XUMUH, TPEOOPA30BHIBATH MIMPOKO MPUMEHSIEMbIE B
XUMHUU MOJICIIbHBIE TPEICTABICHUS — XMMHUYECKHH 3HaK (CHMBOJI SJIEMEHTA), XUMH4Yeckas (opmyna u
ypaBHEHHE XWMHUUYECKOW pPEaKIUu — MPH PEIICHUU Y4eOHO-TO3HABATEIbHBIX 3a7ad, C Y4YETOM JTUX
MOJIEJIbHBIX MPEACTABICHUM BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKHU M3Y4aeMbIX O0BEKTOB
— XHMHYECKHX BEIIECTB W XUMHUYECKHUX PpEaKIHid, BBIABISATh OOIIME 3aKOHOMEPHOCTH, HPHYHUHHO-
CJIEICTBEHHbIE CBSA3U M IIPOTUBOPEUUSI B U3y4aeMbIX IIPOLIECCAX U SBJICHUSX.

Bba3oBhble ucciie1oBaTebCKHE JeiiCTBHA.

YMEHHUE HCIOIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA MO3HAHMS, a TaKkXKe B
KauecTBE OCHOBBI JJIs1 (HOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BHICKa3bIBAEMBIX CYXKIECHUH;

NpUHOOPETEHNE ONbITA 1O TUJIAHUPOBAHWUIO, OPraHU3allMd W TPOBEACHUI0  YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOJIOIaTh 3a XOJIOM IPOIIECcca, CAMOCTOSTEIILHO MPOTHO3UPOBAThH €0 PEe3yJIbTar,



(bopMynupoBaTh 000OLIECHHS M BBIBOJBI 1O pe3yJibTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIATh
oT4€T 0 MpOJIETaHHON padorTe.

Pabora ¢ undopmanueii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U HWHTEPIPETUPOBATH MH(YOPMAIMIO PAa3IUYHBIX BUJIOB U (HOpM
MIPEJICTABJICHUS], TOJy4aeMyl0 W3 pa3HbIX HMCTOYHHKOB (HAaY4YHO-TIOMYJsipHAs JUTEepaTypa XHMHUYECKOIO
COZIEpXKaHMs, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHEeTa), KpUTUUECKU OLIEHHBATh IPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OpPMAIIHIO;

YMEHUE TPHUMEHATh pa3jMyHble METOAbl W 3ampochl NpH IOHCKE M OoTOOpe HHpOpMaLUUd U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX I BBIMOJHEHUS Y4YEOHBIX M TIO3HABATENBHBIX 33734
ONpenenéHHOro  THUIA, MPUOOpPETeHHe OmbITa B  O0JACTH  HCIONb30BaHHS  WH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJITYPOi aKTHBHOT'O HCIIONIb30BAHMS PA3IMYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHMalbHYIO (opMmy TmpeacTaBieHuss HHPOpPMAMH |
WTIOCTPUPOBATh pelllaeMble 3aJa4l HECTIOKHBIMU CXEeMaMHU, TuarpaMMaMu, ApyruMu (opMaMu rpaguxu u
X KOMOMHAIMSIMY;

YMEHHE HMCIOJIb30BaTh M aHAIM3UPOBATH B Ipoliecce YUeOHOM M MCCIeN0BaTeNbCKONW AeITeIbHOCTH
UH(OPMAIIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SIiiCTBA W TpaHCIOPTa HA COCTOSHHE
OKpY’KaIOILIEH MPUPOAHON CPENBI.

KoMMyHHKaTHBHBIE YHMBepPCaJbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHMSI 3a/1aBaTh BONPOCH! (B X0J€ auajnora U (Win) JTUCKYCCHM) IO CYLIECTBY 00CYXJ1aeMOW TeMBl,
(opMyIUpPOBaTh CBOU MPEAJIOKEHUS OTHOCUTENILHO BBIIOJIHEHUS! IPEAJIOKEHHOM 3a1a4u;

YMEHMSI MPEACTABIATH IOJIy4YCHHbIE pE3yJbTaThl IO3HABATEIbHOM MAESATEIbHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTax; JieJaTh IPE3EHTAIMI0 pPEe3yJIbTATOB BBINOJIHEHUSI XMMHUYECKOTO H3KCIEpUMEHTa
(1abopaTopHOro OIbITa, 1a00paTOPHO PabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOT O MMPOEKTA);

yMEHHsSI Y4eOHOrO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH I1O3HABATENbHOW U
HCCIIEIOBATENbCKON JEATENbHOCTH TPH PELICHWH BO3HHUKAIOMIMX MpoO0JeM Ha OCHOBE y4éra oOmmX
MHTEPECOB U COTJIACOBAHUS MO3ULIUH (00CyKAeHUsl, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHMHALIUS
COBMECTHBIX JICHCTBHI, OIpe/ieieHNe KPUTEPHEB M0 OI[EHKE KaueCTBA BHIITOJIHEHHON paboThl U ApYyTHE).

PeryasiTuBHbIe YyHUBEpcalbHbIe yueOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIbHO  OMpEAeNaTh UeNd JACATeIbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M TpPH HEOOXOIWMOCTH KOPPEKTUPOBATH CBOIO JEATENbHOCTb, BHIOMpaTh Hamboiee
3¢ deKTuBHbIE CIIOCOOBI penieHHs] Y4eOHbIX W MO3HaBaTEIbHBIX 3ajjad, CAaMOCTOSITENIbHO COCTaBIISATh HIIU
KOPPEKTUPOBATh MPEAJIOKEHHBbIA aJrOPUTM JEHCTBUI NPH BBINOJHEHUM 33JaHUN C Y4ETOM MOJYy4EHUS
HOBBIX 3HaHUU 00 M3y4aeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIMIX, OI[EHUBATh COOTBETCTBUE MOIYYEHHOI O
pe3yibTaTa 3asBJIEHHOM II€JIM, YMEHUE MCIO0JIb30BaTh M AHAJU3UPOBATh KOHTEKCTHI, IpeljiaracMble B
YCJIOBUU 3aJaHUM.

HPEJMETHBIE PE3YJIBTATBI

B coctaBe nmpeaMeTHBIX pe3ysNbTaTOB IO OCBOECHUIO O0S3aTENBHOIO COJAEP)KaHHS, YCTaHOBJIEHHOI'O
naHHOM (enepalibHON paboueill mMporpaMMol, BBIAEISIOT: OCBOGHHBIE O0YYalOIMMUCS Hay4YHbIE 3HAHMS,
YMEHHS U CIIocOoObl AeHCTBUM, creruduyeckue 1 MpeIMeTHON obnactu «XUMHUS», BUIBI J€STEIbHOCTH
[0 TMOJYYEHHUIO HOBOI'O 3HAHUS, €ro MHTEPIpPETaluH, MPeoOpa3OBaHUIO M NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYAIIHSIX.

K xoHmy oOydeHust B 8 Kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaThb
cOPMHUPOBAHHOCT y O0YJAIOIINXCS YMECHUMN:

® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUH DJIEMEHT,

IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, cMeCh (OAHOPOAHASI W HEOJHOPOIHAs), BaJEHTHOCTD,
OTHOCHTEIbHAS aTOMHAasl U MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca,
MaccoBasg JOJS XUMHYECKOrO 3JIEMEHTa B COCIUHEHUH, MOJSPHBIA O0BEM, OKCHJ, KHUCIOTa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHMS, XHMHUYECKass peaxius,
KJIacCcUu(UKaAIUsl PeaKIHil: peakuu COCJUHEHMs, PEaKIUU pa3JIOKEHUs, PEeaKlIUHU 3aMelleHus,



peakuuu oOMeHa, 3K30- M IHIOTEPMUYECKUE PEAKLMM, TEIJI0BON 3(h(EKT peakuuu, sIpo aToma,
AJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOMTallb, PaJuyCc aTOMa, XUMUYECKas CBsA3b, MOJAPHAS U
HENoJIsIpHas KOBAJICHTHasl CBA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PAacTBOp, MaccoBas IO0JI
BelecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B paCTBOPE;

® JWUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKHX MOHATHA M MPUMEHSATH 3TH MOHSATHUS TIPH
ONMCAHUM BEIIECTB U UX IPEBPAICHMUI];

® CIOJIb30BAaTh XMMHUUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHUS (OpMyJl BEIIECTB U YypaBHEHUU
XUMHUUYECKUX PEaKIIHil;

® OmnpenensTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTENEHb OKHCIICHHS
DIIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPHHAICKHOCTh BEIIECTB K OMPEACIEHHOMY Klaccy
COeIMHEHMM 1o (popmysiaM, BUJI XMMUYECKOMN CBsI3M (KOBAJICHTHAsi U MOHHAs) B HEOPTaHUYECKHUX
COEIVHEHMSIX;

e packpeiBaTh cMbIca [lepuonnueckoro 3akoHa /. 1. MeHneneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMMHMUYECKHX D3JIEMEHTOB OT HMX I[OJOXKEHUS B
[leproauueckoit cucreme, 3aKOHOB COXPAHEHMsI MACChl BEUIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrazipo;

e OINWCHIBATh W XapakTepu3oBaTh Tabmuunyio (opmy Ilepmoamdeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB: Pa3jiMyaTh MOHATUS «rJIaBHas noArpynna (A-rpynna)» u «moOounas noarpynna (b-
rpymnmna)», Majble U 00JIbIINE MEPHObl, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B Ta0iuLe
«Ilepuonnueckas cucreMa xumudyeckux osnemeHtoB J[. WM. MeHnneneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsja sajpa, oOuiee
YHUCIIO JIEKTPOHOB U paclpeiesIeHHe UX 10 JIEKTPOHHBIM CIIOSIM);

e Iaccu(UUUPOBATh XUMHUYECKHE IJIEMEHTbI, HEOPraHWYECKHE BEIECTBa, XUMUYECKUE peaKluu
(110 YKCITY ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P PEKTY);

e XapaKTepH30BaTh (OMHUCHIBATh) OOILIME XWMHUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJAacCOB,
MOATBEPXKAasl ONMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUUYECKHUX
peaxiuii;

® TIPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT MX KaY€CTBEHHOI'0 COCTaBa, BO3MOXKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEBPALICHUHN B PA3JIMYHBIX yCIOBUAX;

® BBUHCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JIOJIO
XMMHMUYECKOIO 3JIEMEHTa IO (OpMyJie COEIMHEHUS, MACCOBYIO JOJII0 BELIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

® TPUMEHSTh OCHOBHBIE OINEPAIMU MBICIUTEILHON NIEATeIbHOCTH — aHalIu3 M CUHTE3, CPaBHEHUE,
000011eHNe, CHCTeMaTH3aluIo, KiIacCu(PUKAINIO, BHISIBICHHE TPUUNHHO--CIIEICTBEHHBIX CBSI3EH —
JUIsl M3Y4Y€HUsI CBOMCTB BEIECTB M XUMHUYECKUX pEAKIUH, €CTeCTBEHHO-HAy4YHbIE METOJbl
MO3HaHUs — HaOJIOeHN e, U3MEPEHHE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (PEasIbHbIM U MBICICHHBIN);

e cjenoBaTh MpaBUJIAM TOJH30BAHUS XUMHUYECKOW MOCYA0W U Jab0OpaTOpHBIM OOOPYJOBAHHMEM, a
TaKKe IpaBujiaM OOpallleHUsl C BEIeCTBAMHU B COOTBETCTBUU C MHCTPYKLUSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMHYECKHUX OIBITOB IO MOJYYEHHUI0O U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoia W KHCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEAECTEHHOM MAacCCOBOM JoJiei
pacTBOpPEHHOIO BEIIECTBAa, IUIAHUPOBATH U MPOBOJUTH XHUMHUYECKHE HKCIEPUMEHTBHI IO
pacmo3HaBaHUIO PAacTBOPOB IIeNOYe M KHUCIOT C TMOMOIIBI0 HMHIAUKATOPOB (JIAKMYC,
denondTanenH, METUIOPAHK U APYTHUE).

K koHiy oOydenust B 9 KkJjacce MmpeaMeTHBIE Pe3ylIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh

copMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHHI:

® pACKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATHUN: XMMHUUYECKHM 3JIEMEHT, aTOM, MOJIEKYyJa,
WOH, KAaTHOH, aHHUOH, TMPOCTOE  BEUIECTBO,  CJIOKHOE  BELIECTBO,  BAJCHTHOCTb,
AIIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHHS, XUMHUYEcKas peakius, XUMUYecKas CB3b,



TenjaoBol 3(P¢EeKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, IIEKTPOJUTHI, HEIIEKTPOIHUTHI,
ANEKTPOIUTHYECKAsT JAMCCOLMAIMS, PEAKIUU HWOHHOIO OOMEHa, KaTaliuM3aTop, XHMHUYECKOE
paBHOBecHE, 00paTUMBbIE U HEOOPATUMBIE PEAKIINH, OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIUH,
OKHCIIUTENb, BOCCTAaHOBHTENb, OKHCJICHME M BOCCTAHOBJICHHE, aJUIOTpPONus, amM(pOTEpHOCTb,
XUMHYECKas CBA3b (KOBaJEHTHAs, MOHHAs, METAININYECKast), KpUCTaJUIMY€CKasl PelIéTka, Koppo3us
METAaJIJIOB, CILJIaBbl, CKOPOCTh XUMUYECKON pEeaKLUH, NPeleabHO aonyctuMas KoHueHTpamusa [TIK
BELIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHUH W MPUMEHSTH 3TH TOHATHS TPU
OIMCAHWUH BEIIECTB M UX MPEBPAIICHHI;

WCIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (OpPMYyJT BEIIECTB U ypaBHEHHUI
XUMUYECKUX PEaAKITUH;

OMpEEeNATh BAJICHTHOCTh M CTEIECHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB B COCIUHEHHSX
pa3IMYHOr0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OIMPEACIEHHOMY KIIAcCy COEIMHEHHH IO
dbopMynaMm, BHJ XUMHUYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs, METAJUTNYECKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsii MOHA IO XUMHUYECKOH (opmylie, XapakTep cpeibl B BOIAHBIX PAacCTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOT O BEUIECTBA;
packpbeiBaTh cMmbica llepmoamueckoro 3akona J[. M. MenpaeneeBa U JE€MOHCTPUPOBATH €ro
NMOHMMaHUE: OIHKChIBaTh M XapakTepuzoBaTh Tabmuunyio ¢opmy Ilepuoanueckoii cucTeMsbl
XUMUYECKUX DJIEMEHTOB: Pa3jMyuaTh MOHATHS «TrJaBHasg moAarpymnmna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynna)», mansle u OonbpliMe NEPUOJbI, COOTHOCUTh OO0O3HAauYEHHs, KOTOpbIE
UMEIOTCI B TIEPUOAMYECKON TaOIUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sApa, o0lIee YUCiIo IEKTPOHOB U paclpeeneHre ux 1mno
AJIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB DJIEMEHTOB M MX
COCTMHECHH B MpeJenax MaJIbIX TEPHOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KIIACCHU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEeaKIuu
(110 4MCITy M COCTaBy YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 (HEKTy, M0 N3MEHEHUIO
CTEerNeHe OKMCIIeHHS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME W crenuPuuecKkue XUMHYECKHE CBOWCTBA MPOCTHIX W
CIIOXKHBIX BEIECTB, MOJITBEPXKIAsl OMMCAHUE MPUMEPAMH MOJIEKYJSIPHBIX M MOHHBIX ypaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH;

COCTaBJIATh YPABHEHUS JIEKTPOJIUTHUECKONW IUCCOIMALNM KUCIIOT, HIEI0OUYe U CoJiel, OJIHbIE U
COKpaII€HHBIE ypaBHEHHS pPEaKIMii MOHHOTO OOMEHA, YpaBHEHHUS PEAKIMM, MOATBEPHKAAIOLINX
CYILIECTBOBAHUE T'€HETUYECKON CBS3M MEXKIY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMI MOCPEACTBOM COCTaBIICHHUS
AIIEKTPOHHOTr0 OajaHca ITUX PEeaKIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALEHUN B PA3JIUUYHBIX YCIOBUSX;

BBIYUCIISAITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEILECTB, MAacCCOBYIO JIOJIO
XMMHUYECKOI0 3JIEMEHTa IO (OopMysie COEIMHEHHUS, MACCOBYIO JIOJII0 BELIECTBAa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

COOJIIOIaTh MpPaBWJIa TOJIb30BAaHUS XMMHUYECKOW TOCYJ0H M JabopaTOpHBIM O0OpYyJOBaHHUEM, a
TaK)Ke MpaBuia OOpalIeHHs] C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKUHSIMH IO BBITOJHEHHUIO
1a00paTOPHBIX XMUMHYECKHUX OIBITOB IO TMOJYYEHHUI0O U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaeKkucioro rasza);

MPOBOJUTL  PEAKIIMH, IMOJATBEPKIAIONINE KAuyEeCTBECHHBIM COCTAaB  PA3JMYHBIX  BEIIECTB:
pacmo3HaBaTh ONBITHBIM IyTEM XJIOpPHA-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdar-, cumUKaT-,
cynbdat-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacCTBOpPax HEOPTaHMYECKUX BEIICCTB;



® [IPUMEHATb OCHOBHBIE ONEPALMU MBICIUTEIBHON ACATEIBHOCTH — AQHAJIN3 U CUHTE3, CPAaBHEHUE,
00001IIeHNe, CUCTEeMaTH3aIMI0, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSA3€H — IS M3Yy4EHUs
CBOMCTB BEILNECTB M XMMHUYECKUX PpEAKLUUN, €CTECTBEHHO-HAy4YHBIE METOAbl IIO3HAHUS —
HaOIII0ICHNEe, U3MEPEHHE, MOJICTTUPOBAHNE, SKCIIEPUMEHT (peaabHbIA U MBICJICHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM KoanuecrBo JIeKTPOHHBIE (LM poBHIE)
n/n NPOrpaMMbl 4yacos o0pa3oBaTeJIbHbI¢ Pecypchl

Pasnea 1. [lepBonayajibHble XMMUYECKHE TOHATHS

XuMust — BaXkHast 00J1aCTh €CTCCTBO3HAHUS 5 bu6moreka [[OK
1.1 . )

Y IPAKTHYECKON JESITEIIbHOCTH YE€JI0BEKA https://m.edsoo.ru/7f41837¢
12 BemecTtBa 1 XuMHU4ecKue peakiuu 15 bu6mmoreka [JOK

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

Hroro no pazgery 20

Pa3pnen 2. BaxkHelilue npeacraBuTe/ M HEOPraHM4eCKMX BelecTB

2.1
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OCHOBHBIX pa3aciIoB Kypca 8 xiacca

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

19 OCHOBHBIE 3aKOHOMEPHOCTU XMMUYECKUX 4 bubmuotexa LIOK
' peaxIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIMTUYECKAS] IUCCOLIUALIUS. 8 bubmorexa [IOK
' XHUMHUYECKHUE PEaKIHU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. HemeTa/JIbI M MX COeTMHEHUS
91 OO01mas XxapakTepycTHKa XUMHUY eCKUX 4 bubmorexa [IOK
' aneMmeHToB VIIA-rpynnel. ["anorens https://m.edso0.ru/7f41a636
OO1as XxapakTepyCTHKa XUMHUY eCKUX
2.2 sneMmenToB VIA-rpynnel. Cepa u eé 6 bubmiorera I{OK
' PYHIHL- TP https://m.edso00.ru/7f41a636
COEINHEHHUS
OO01as XxapakTepucTUKa XMMHYECKUX
2.3 anneMeHnToB VA-rpynnsl. A3ot, pocdop u ux 7 butamorexa [IOK
' PYTHIBL. ’ P https://m.eds00.ru/7f41a636
COEIUHEHNS
OO611ast XapakTepUCTHKA XUMUYECKHUX
2.4 siemenToB |VA-rpymnmnel. Yriepon u 8 bubmiorexa IOK
' . PYHTIRL pos https://m.edso0.ru/7f41a636
KPEMHHH U UX COCTUHCHUS
Wroro mo pazngeny 25
Paznena 3. MeTaJsILI M X COCIUHEHUSA
bu6moreka [JOK
3.1 i 4
Obmpte caofcTsa METAILIOR https://m.edsoo.ru/7f41a636
bu6moreka [JOK
3.2 B I 16
AKHEHNIINE METAJUIBI U UX COSTUHEHHUS https://m.edsoo.ru/741a636
Wroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepralibl B )KU3HH YEI0BEKA 3 bubmorexa I[OK
' H P https://m.eds00.ru/7f41a636
Uroro mo pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Tema ypoka Kou-Bo Mara DJIeKTPOHHBIE UG poBbIE
n/n 4acoB U3yyeHus oOpa3oBaTejibHbIE PeCypchl
1 [Ipenmet xumuu. Posb Xxumuu B 1 bubmorexa [IOK
JKHU3HU YelnoBeKa. Tena 1 BeliecTBa https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeToHax IMMO3HAHMS B 1 bub6moreka IIOK
XUMHH https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckas pabora Ne 1 «IIpaBuna 1 bubmmoreka [JOK
paboThl B 1ab0opaTOpUH U MPUEMBI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTopHbIM
000pyTOBaHUEM»
4 Uucteie BemecTBa U cMecH. CITocoObI 1 but6mmoreka [JOK
paszesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTtrueckas padota Ne 2 1 bubmmoreka [IOK
«Pa3nenenue cmeceil (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
6 ATOMBI U MOJICKYJIBI 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 butimoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ClOKHBIE BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmoTeka [JOK
Xumnueckas Gpopmyina. BanentHocTb https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX DJIEMECHTOB
11 OTHOCHUTENIbHAS aTOMHAs Macca. 1 bu6moreka [JOK
OTHOocHTeNIbHAsI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOT 0 1 bubmmoreka [JOK
9JIEMEHTA B COEIMHEHUNU https://m.edso0.ru/ff0d350c
13 KonuuectBo BemecTtsa. Mob. 1 bubmmoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYCCKHE ¥ XUMHYCCKHUE SBIICHUS. 1 bubimoreka [JOK
XUMHUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu 1 yCa0BUs IPOTEKAHUS 1 bubmmoreka [IOK
XUMUYECKUX PEaKIMil https://m.edso0.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MaCChl BEIIECTB. 1 bubmotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus konuaecTa, Macchbl 1 bub6mmoreka [JOK
BEII[ECTBA M0 YPaBHEHHSIM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIIUMN
18 Knaccugukanust XumMmudeckux 1 bubmmoreka [JOK
peaxuuii (COeTMHEHMS, Pa3JIOKCHHS, https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
19 M. B. JIoMOHOCOB — yu&HBINi- 1 bu6motexa [IOK
sHIHKIIonequcT. O000IIIeHE 1 https://m.edsoo.ru/ff0d40c4
CUCTEMATH3aLMs 3HAHUI
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20 KonTtponbsHas padora Nel o teme bubimoreka [JOK
«BelecTBa 1 XUMUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cmech razon. Cocran bubmorexa [IOK
Bo3yxa. Kucinopos — ajaeMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H

22 dOu3nyecKkne U XUMAYECKHE CBOMCTBA bubmuoreka [IOK
KHCIIOpoAa (peakly OKUCIICHHUS, https://m.edso0.ru/ff0d4614
ropenune). [Tonsarue o6 okcumax

23 CriocoObI MOJTyYEeHUSI KUCTIOPO/ia B bubmmoreka [JOK
nabopaTopuu U MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa

24 TennoBoii 3¢ ekt xumMuueckoit bu6motexa [IOK
peakiuu, MOHATHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYIECKOM YPABHEHUH, IK30-
Y DHJIOTEPMHUYECKHUX PEaAKIIHSIX

25 TommuBo (HEQTh, Yrojib U METaH). bu6mmorteka [JOK
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALCHHSI

26 [Ipaktuueckas padorta Ne 3 mo teme bubmmoreka LIOK
«Ilomyuenue u cobupanue KuciIopoaa, https://m.edsoo.ru/ff0d4ae2
WU3yYEHUE €rO CBOMCTBY»

27 Bonopon — anemeHT u ipoctoe bubmorexa [IOK
BemecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0

28 duznyecKue 1 XMMUYECKHe CBOMCTBA bubmmoreka [JOK
Bosopoza. [Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0

29 IloHsATHE O KHCIOTAaX M COMSIX Bbu6nunorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 Crnioco0bI moTydeHus: BOAOpo/a B bu6morexa LIOK
nabopaTopuu https://m.edso0.ru/ff0d4ddo0

31 IIpakTueckas padorta Ne 4 mo teme bubmmoreka LIOK
«ITomyuyenne u cobupanue BogOpoaa, https://m.edsoo.ru/ff0d4f42
W3yYEHUE ErO CBOWCTBY»

32 MoutsipHblii 005EM ra3oB. 3akoH bubmotexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brerunciienust 00b€Ma, KOJIM4eCcTBa but6imoreka [JOK
BELIECTBA r'a3a MO €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY

34 Brruuciennst 0056MOB I'a30B 110 butimoreka [JOK
YPaBHEHUIO PEAKIIMH Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHHUH ra30B

35 duzrnyUecKue U XUMUYECKUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 06 Bbu6nunoreka [JOK
WHIUKATOpaX https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBopuTenb. bubmmoreka [JOK
Hacreimennrsle 1 HeHaCHIIIIEHHBIC https://m.edsoo.ru/ff0d5b40
pacTtBOpbl. MaccoBast OISl BEIIECTBA
B pacTBOpe

38 IIpakTueckas padorta Ne 5 mo treme bubmmoreka LIOK

«IIpuroroBiieHHe PaCTBOPOB C

https://m.edsoo.ru/ff0d5eba
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OnpeAenEHHON MacCOBOM JI0JIeH
pPacTBOPEHHOTO BEIIECTBA»

39 Kontponsnas pabora Ne2 mo reme bubmmotexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, KJIacCupUKaius, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [Tonyuenune u XUMUYECKUE CBOWCTBA bubmmoreka [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, Kiaccupuranus, bub6moreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenune u XuMUYECKUE CBOKCTBA bubmotexa [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccupukanus, bubmmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenune u XMMHUYECKUE CBOMCTBA bubmotexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIATYpa, bubmmoreka [IOK
CIOCOOBI OTYYCHUS, XUHMHUYCCKUE https://m.edso0.ru/00ad9474
CBOMCTBA

47 [Ipaktuueckas padora Ne 6. Pemienue bubmotexa [JOK
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEJIMHEHUI

48 I'enernueckas cBsI3b MEXy KjlaccaMu bu6morexa LIOK
HEOPraHWYECKUX COCTMHEHUH https://m.edsoo.ru/00ad9a50

49 O06001IcHNE ¥ CHCTEMaTH3aIUS bubmoteka [JOK
3HAHUI https://m.edsoo.ru/00ad9ch2

50 Kountponbsnas padora Ne3 o teme bubmotexa [JOK
"OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coeuHeHun"

51 [TepBbie MONBITKY KJIACCH(PUKAIIHH bubmmoreka [IOK
XUMHUYECKUX 3J1IeMeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB

52 [Tepunonnueckuii 3aK0H U but6imoreka [JOK
[lepunonuueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneesa

53 [Tepuobl, rpymIbl, TOATPYIIITHI bubmmoreka [IOK

https://m.edsoo.ru/00ada52c

54 Crtpoenne atToMoB. CoCTaB aTOMHBIX bubmuoreka [IOK
sinep. M3oTomsl https://m.edsoo.ru/00ada342

95 CrtpoeHue 3IeKTPOHHBIX 000JI0UEK bubmmotexa [JOK
aTOMOB 3J1eMeHTOB [lepronnueckoi https://m.edsoo.ru/00ada6bc
cuctembl J[. 1. Menaeneera

56 XapakTepucTuKa XUMHUYECKOTrO bubmorexa [IOK
3JIEMEHTA IO €ro MOJIOKEHUIO B https://m.edsoo.ru/00ada824
[lepunonnueckoit cucreme /1. 1.

MenpaeneeBa
57 3nauenue [lepuoandeckoro 3akoHa bubmmoreka [JOK

JUISL pa3BUTHSI HAYKU U PAKTUKHU. 1.

https://m.edsoo.ru/00ada96e
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N. MenaeneeB — y4€HbIN, IEAATOT U
rpakJIaHuH

58 DNEeKTPOOTPULIATENbHOCTh ATOMOB 1 bubmmotexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xumu4deckas cBs3b 1 bubmmoreka [JOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipHast Xumuueckas 1 bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtnas HenosnsipHas 1 bubmmoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bubmmoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIMTETLHO-BOCCTAHOBHUTEIILHBIC 1 bubmmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIH 1 but6imoreka [JOK
https://m.eds00.ru/00adb076
65 KonTtponbsnas padora Ned o teme 1 bubmmoreka [JOK
«CTtpoeHue atoma. XUMHUYECKas https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIii ypok. O6001ICHHE U 1 bubmmoreka [IOK
cUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmuotexa [JOK
cUCTEMAaTHU3allU 3HAHUH https://m.edsoo.ru/00ad9ch?
68 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cHUcTEeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB T10 ITIPOTPAMME 68
9 KITACC
Ne Tema ypoka Koa-Bo HMara DJIeKTPOHHBIE HU(poBbIE
n/n 4acoB U3y4eHUs oOpa3oBaTesibHbIE pecypchl
[lepuoanyeckuii 3aK0H. bubmotexa [JOK
1 [lepuoanyeckast cucreMa XUMHU4ECKUX 1 https://m.edsoo.ru/00adb59e
anemeHnToB JI. 1. MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB bubmotexa [JOK
2 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edso0.ru/00adb6b6
MIEPUO/IOB
3 Krnaccuduxanus u HoMmeHKIaTypa 1 bubmotexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpr xuMu4deckoil ¢BSA3U U THUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KoutponbHas pa6ota Nel mo teme
5 «IloBTOpeHue u yriayoiaeHue 3HaHUN 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukanus XaMUIeCKUX PeaKITHii 1 bubmorexa [IOK
110 pa3JIMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMHUYECKOU bubmotexa [JOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9a
TeTEPOTrCHHBIX PEAKIIUIX
8 IToHsiTHE O XUMHUYECKOM PaBHOBECHH. 1 bubmmoreka [JOK
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CDaKTOpI;I, BJIMAIOIIHUEC HA CKOPOCTDH
XUMHYECKOMN PCaKIuu U MMOJIOKCHUC
XUMHUYCCKOI'O paBHOBECHUA

https://m.edsoo.ru/00adc28c

9 OKUCIUTETbHO-BOCCTAHOBUTEIILHbBIC bub6mmoreka [JOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOU bubmotexa [JOK

10 nucconnanuu. CUIBHEIE U c1a0bIe https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI

11 HonHble ypaBHEHUS peakui bubmaorexa TOK

https://m.edso0.ru/00add448
XUMHUUYECKHEe CBOMCTBA KUCTOT U bu6moreka [JOK

12 OCHOBAHUU B CBETE MPEICTABICHUH 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTHYECKOM JTUCCOIMAlUN
XuMHUUeCKre CBONCTBA COJIeH B CBETE bubmmoreka [JOK

13 IPEACTaBIEHUN 00 AIEKTPOIUTHY ECKOI https://m.edsoo.ru/00add8h2
JTUCCOLMAITIHT

14 [TonsTre O THApPOIM3E Coiel bubmmoreka [JOK

https://m.edso00.ru/00add9d4
. bubmiorexa [IOK

15 O0600611eHNE U cucTeMaTH3alusl 3HaHUI https://m.edsoo.ru/00addd12

16 ITpaktuueckas pabota Ne 1. «Pemenue bubmmoreka [IOK
AKCIIEPUMEHTAJILHBIX 33724 https://m.edsoo.ru/00addbfa
KontponpHas pabora Ne2 o teme bubmmoreka LIOK

17 «DNEKTPOTUTHIECKAS U CCOIHAITHSI. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMU B PACTBOPAX)

OO0m1ast XxapaKTeprCTHKa Tajor eHOB. bubmmoreka [JOK

18 XUMHYECKHE CBOMCTBA HAa MPUMeEpe https://m.edsoo.ru/00addfe2
XJI0pa
XnopoBonopoa. ConsiHast KucioTa, bubmmoreka [JOK

19 XUMHUUYECKHE CBOMCTBA, MOJTy4YEeHHE, https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[Tpaktuueckas pabota Ne 2 mo Teme bu6motexa LIOK

20 «[TomydeHue CoNSTHOM KMCIIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHHUE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM bubmmoreka [JOK

21 XUMHYECKUX PEAKIIMi, €CJIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE

29 OO011ast XapaKTepUCTHKA 3JIEMEHTOB bubmmoreka [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOIHbIC MOAU(PHUKALIUHA CEPHI. bubmotexa [JOK

23 HaxoxaeHue cepbl U e€ CoeTuHEHUH B https://m.edsoo.ru/00ade64a
npupojie. XUMUYECKHE CBONCTBA CEPbI

24 CepoBonopo, cTpoeHue, pusnvdeckue u bubmotexa [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunel cepsbl. CepHas KHCIIOTA, bu6motexa [IOK

25 busznuecKre 1 XMMUYECKUE CBOWCTBA, https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHUYECKHE pPEeaKI1H, JIeKaIUe B bu6motexa [IOK

26 | OCHOBE POMBIIIIIEHHOTO CIIOC00a https://m.edsoo.ru/00adec8a

MIOJIYYEHUSI CEPHOU KHCJIOTHI.
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XHUMHUYECKOE 3arps3HEeHNe
OKpY>Karoliei cpesl COeTUHEHUSIMU
cepsl

Breruucienue MaccoBOM 4O BBIXOIA bubmorexa [IOK

27 ]

MPOJIYKTa PEaKIIUHI https://m.edsoo.ru/00adec8a
OO0m1ast XxapakTepuCTHKA JIEMEHTOB bubmotexa [JOK

28 VA-rpynmsl. A30T, paCIpOCTpaHEHHUE B https://m.edsoo.ru/00adeeab
npupoje, GU3NIecKre U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero (pU3HYECKUe U bubmoTeka [JOK

29 | XUMHUYECKUE CBOWCTBA, MOIy4eHUE U https://m.edsoo.ru/00adf004
MPUMEHEHUE
[TpakTrueckas pabota Ne 3 mo Teme bubmotexa [JOK

30 | «Ilomyuenune ammuaka, U3ydeHue €ro https://m.edsoo.ru/00adf180
CBOMCTB»

31 AzoTHas Kuciora, e€ Gu3nYecKue u bubmotexa [JOK
XUMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonbs30BaHME HUTPATOB U COJIEU bubmmoreka [IOK
aMMOHHS B Ka4€CTBE MHUHEPAIbHBIX https://m.edsoo.ru/00adf518

32 ynoopernii. XuMHUYEeCKOe 3arpsi3HEHn e
OKpY’KaIOIIEH Cpelibl COCAUHEHUSIMU
azora
®docdop. Oxeun pochopa (V) u bubmotexa [JOK

33 docdopnas kuciora, GuU3NIECKUE U https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJTYYECHHUE
Ucnonb3oBanue ¢hochaToB B KauecTBE bubmmoreka [JOK

34 MUHEpaJIbHBIX YA0OPEHUH. https://m.edso0.ru/00adfc20
3arps3HEHHE NPUPOTHON CpeIbl
docharamu
Yraepon, pacrpocTpaHeHUE B IPUPO/IE, bubmmoreka [JOK

35 . .
busnUecKre 1 XMMUIECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepona, ux Gpuznyeckue u bu6motexa [IOK

36 XUMHYECKHE CBOMCTBA. DKOJIOIMYECKUE https://m.edsoo.ru/00adfebe
po0JieMBbl, CBA3aHHBIE C OKCHI0M
yruepona (1V)

37 VYrosabHast KUCIOTa U €€ COH Enbmorexa OK

https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padora Ne 4 o Teme bubimoreka [JOK

38 "TlomydeHue yriIeKuCIoro rasa. https://m.edsoo.ru/00ae027e
KauectBennast peakius Ha KapOOHAT-
noH"

[TepBoHauanbHbBIE MTOHATHS 00 bubmotexa [JOK

39 OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSIX yTIIepo/ia

40 Kpemuuii u ero coenuHeHus bubmoreka LIOK

https://m.edsoo.ru/00ae080a
[TpakTuueckast pabora Ne 5. Pemenue but6mmoreka [JOK

a1 AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TEME https://m.edso0.ru/00ae0bf2
«BaxHenmme HeMeTaJTbl U UX
COEJIMHCHHUS»

42 KonTponbsHas pabora Ne3 o teme but6imoreka [JOK
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«BaxHel e HeMeTaJJIbl U X
COEIUHEHUA»

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

OO01ast XapaKTepuCTUKAa XUMUY eCKHX
3JIEMEHTOB — METAJLJIOB.
MeTtajunyeckast CBI3b U

bubmmoreka [JOK
https://m.edsoo.ru/00ael103e

43 METaJUTMYeCKasi KPUCTAILTMYECKast
pemérka. dU3nyeckue CBOMCTBA
METaJIOB
XUMHUYECKHE CBONCTBA METAJIJIOB. bubmoTeka [JOK
44 DIEKTPOXUMHUYECKHI Pl HANIPSKEHUI https://m.eds00.ru/00ae1156
METaJJIOB
O6mume crocoObl MOYYeHHs] METaJUIOB. bubmotexa [JOK
45 CmuiaBbl. BeranciieHust o ypaBHEHHUSIM https://m.eds00.ru/00ae1156
XUMUYECKUX PEAKIINi, €CJIU OJIUH U3
peareHToB COAEPKUT MPUMECH
46 [ToHATHE O KOPPO3UHU METAIIOB bubmorexa LIOK
https://m.eds00.ru/00ae1278
butimoreka [JOK
47 [Herotnbre meras! https://m.edsoo.ru/00ae14b2
48 OKcHUIbl U TUIPOKCHUIBI HATPUS U Kaus Enbmorexa IIOK
https://m.edso0o.ru/00ae14b2
49 [llenouno03eMenbHBIC METAIIIBI — bub6mmoreka [JOK
KaJIbLIUNA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueinme coequHeHN KaabllUs bubmnorexa LJOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHNe ¥ CHCTEeMaTH3aIMs 3HAHUH
52 JKéctkocTh BOABI U CITOCOOBI €& bubmoTeka [JOK
YCTPaHEHHUsI https://m.eds00.ru/00ae1886
[TpakTrueckas paborta Ne 6 mo Teme bub6moreka [JOK
53 "YKEcTKOCTHh BOABI U METOMBI €8 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubmuorexa [IOK
o4 | Amomunuii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBAa OKCHAA U bubmotexa [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubmorexa [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCHUIIBI U COJIH JKENe3a bubmotexa [JOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o0mIeHne 1 cucTeMaTH3alusl 3HAHUM
[TpakTuueckas padora Ne 7. Pemenue bubmorexa [IOK
59 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxneHnmme MeTauibl U X
COCJTMHCHHUSI
Brlunciienus no ypaBHEHUsIM bubmorexa [IOK
XUMHUUYECKUX PEAKIHil, €CIIM OJIUH U3 https://m.edso00.ru/00ael750
60 peareHToB JjaH B U30BITKE UITH
COJICPKHUT MpUMecH. Brrancnenus
MacCOBOM J10JIM BBIXO/1a MPOIYKTa
peaxiuu
61 O0001IEeHNE U cCUCTEMAaTH3as 3HAaHUI
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KonTponbHas padora Ned o Teme

62 «BaxHelre MeTasuibl U UX 1
COCIVHCHHSD)

63 BemecTBa u Mmatepuaisl B 1 bubmorexa [IOK
IOBCEIHEBHOM KMU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHUE 1 bubmmoreka LIOK
OKPY’KAIOIIEH CPeJIbl https://m.edsoo.ru/00ae4270

65 Ponb XxuMnu B penieHu 3KOJOrHYECKUX 1 bu6motexa [IOK
npooemM https://m.edso0.ru/00ae4270
Pe3epBHbIil ypok. O000IIEHNE U bu6moreka IIOK

66 | icremarmsams sanmit 1 https://m.edsoo.ru/00ae0d0a

67 Pe3epBHblii ypok. O0001IeHUE U 1 bu6motexa LIOK
cucTeMaTH3alus 3HaHU I https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O0o0meHue u 1 bubmmoreka [JOK

cucTeMaTH3alys 3HaHUM

https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68
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