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HOACHUTEJBHAS 3AIIMCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHUEMHIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin denepamnmm.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpareruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEAMETa, YCTaHABIHWBACT
o0s3aTeNnbHOE MPEIMETHOE COZepKaHUe, MpelycMaTpUBaeT paclpeesieHue ero mo Kjaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IIPOrpaMMbl [0 XUMUH, OIPEAEIAEeT KOJINUYECTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHN 00ydaromuXxcsi, OnpeAesieT BO3SMOXKHOCTU MpeaMeTa A
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE LieJeil W3y4YeHHs INpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
NPECTaBICHUN O MAaTEPUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (DOPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOI U SKOJIOTHYECKOH 6€30MacHOCTH, TPOOIeM 3JpaBOOXPAHECHHUS .

N3ydenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  J€ATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

Jlannble HampaBiieHHs B OOy4YE€HHH XUMHUHU O0€CIeUYHBAIOTCS cHelu(UKON colepiKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHsl POrpaMMbl 110 XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CojepaHue CKIAAbIBAETCS M3 CHUCTEMbl MOHATUH O XMMHYECKOM
DIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakiuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENbHOCTH YEIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETbHOMY TPUHSATHIO DEIICHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUHU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o01IeH PYHKIIMOHATHHON M €CTECTBEHHO-HAYYHONH TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXCcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBAIIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

IIpeamer xumuu. Poib XuMuM B JKM3HM 4YelloBeKa. XUMHUSA B CUCTeME HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MMo3HaHus B XUMuU. YncTele BemecTBa U cMecu. CrocoObl pa3/iesieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBbHAsA aTOMHAst Macca. OTHOCHUTENbHAST MOJIEKYJIIpHAs
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmMynaM XUMUYECKUX COSTUHEHHH.

duznyeckue M XMMHYECKHE SBICHMSA. XHMMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeIeCTB. XUMHUYecKue ypaBHeHMs. Knaccupukanus XuMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYIOW, MpaBMWIaMu pabOThl B J1a0OpaTopuu M NMpuUEMaMu
oOpatieHus ¢ j1a0opaTOpHBIM O0OpYIOBaHHUEM, HW3YYEHHE U ONHUCAHHE (PU3UUYECKUX CBOMICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOIeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTHpaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOM) sABJeHUH, HaOIro1eHne
U ONHUCAaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
pas3jiereHuss CMecel: C MOMOINBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHUE, AMCTHILIALMA,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TOBapeHHONW CcoiM, HaONIOJeHHe W OINHUCaHHe
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 25IeMEHT M NPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl MOJydeHUs KUCIOpoJa B Jlabopatopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(HUKAINS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHYECKON peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKUE peakuuu. TomauBo: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHWIEHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B INPUPOJE,
¢duznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, ClIOcOOb! oydeHus. Kuciorsl u comu.



MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBILLICHHBIE pPacTBOpPbL. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas [0Sl BELIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpUpoje. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. PU3NUeCKre U XUMUYECKHE CBOWCTBAa OKCUAOB. [lonyueHnue okcruoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckue U XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa coneil. duznueckue U XxumMudeckue coictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUS KUCIOpOoJa B BO3AYyX€, [OJIIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyu€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHNE OOpPAa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMmoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHHE HEPACTBOPHUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snep. HM3otombl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUYECKHX deMeHToB [leproauieckoil CHCTeMbI



. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U EPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIN U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nmonsipHas u HENoJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNS, COETUHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (aKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TEJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTALUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o



karanuse. lloHaTme o0 XuMH4YecKOM paBHOBecuU. @DakTOphl, BIUAOIIUME HA CKOPOCTH
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTENHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAaHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3NEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMHU XHMHUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs HMPOTEKAHUS PEAKIMH MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpoOLEcca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIACICHME ra3a, 0Opa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX peakUUid Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakrtepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NYEeCKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, ¢GU3MYecKue M XHUMHUUYECKHe CBoMcTBa. OKCHIBI CEphbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M crenuduyueckue). XUMHUYECKUE pPeakluy,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEeHH OKUCIEeHHsS. A30T, paclpocTpaHeHHE B TNpupoae, (usmveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYeCcKHue
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMeHeHrne. KauecTBeHHasi peakuuss Ha MOHbI aMMOHHSA. A30THas KHCJIOTa, €€ IOJIydYeHHe,



du3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnoiapb3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAlOLEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcupa dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiyueHue. Mcmomb3oBanue ¢QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUA. YTJEepo/l, aJUIOTPOIIHbIe MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue u XuMU4eckue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AIbHOTO TMOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3PQeKT. YronpHas KucioTa U eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M mpuMmeHeHue. KauectBenHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ kKapOOHaTOB B OBITY, MEIWIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCIUWHEHHUSX yriepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepaboTKu
(OeH3uH), uX poyib B OBITY U MPOMBIIUICHHOCTH. [IOHATHE 0 OMONIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBojJax — W HMX pOJM B KHU3HU 4YeJNOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencrasieHus o6 okcuge kpemaus (V) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-UOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUSI, OIBITHI,
oTpakaromme (U3NIeCKue W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs  caxapa TMOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCJIOThI, U3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBICHHON CEpHOMN
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX ynoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakluid Ha HOH aMMOHUs U Qocdar-nOH U U3YYEHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHONW A30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUYEHHE MOJENIeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢ymnepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MOJy4eHne, COOMpaHue, paclio3HaBaHUE
U M3y4YeHUE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX pEaKlUMi Ha KapOoHAT U
CHIIMKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH



CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 33Ja4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalMueckas CBS3b M MeETaJLIMYecKas KpUCTaindyecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmmMe cnocoObl MoxydeHuss MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIuiaBsl (CTallb, YYT'yH, AIOpaTlOMUHUN, OpOH3a) U
WX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCcTeEMEe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. Puznueckrue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XUMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxHelmme coequHeHus
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHto [ U.
MenpneneeBa, CTpO€HUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA AIFOMHHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucremMe XumMudyeckux a3nemeHtoB J[. H.
MenzeneeBa, CTpoeHHE aTroma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O00pa3laMM METalIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHJA KalIbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOIB30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KHUCTIOoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHMS, IMHKa, kenes3a (I1) u sxenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
KaJiisl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHel1e MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 MaTepuansl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIosib30BaHKE
BEIIECTB M XHWMHYECKHX peakinuii B OwiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaLs
BeniecTs, gainee — [1/1K). Ponp Xxumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalIOB (CTEKIIO, CIUIaBBl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIHI).

Mesxicnpeomemmuuie ceasu



Peanu3anus MEeXNPEIMETHBIX CBSA3CH MPU U3yYCHUH XHUMHUH B 9 KJIacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJIAOMUXCA CUCTEMHBIMU JJJIS1 OTACJIIBHBIX IIPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1Me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaJ M3,  CHHTE3,  KiIacCUpHKAUWsA,  MEPUOAMYHOCTb,  HAOJIOJCHHE,  SKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIUJ, HW30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3UYCCKUE BEIMUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIECTBA.

I'eorpadusi: armocdepa, rtugpochepa, MHHEpPAIbI, TOPHBICE TMOPOJBI, TOJE3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbBTATHBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS IPOrPaMMbl OCHOBHOIO 00MIEro 006pa3oBaHUs
JIOCTUTAIOTCS B X0JI€ 00yYeHHs XHMHHU B €IMHCTBE y4eOHOM W BOCIMTATEILHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCHHCKMMHM  COIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, NIPUHATHIMHA B OOINECTBE MPaBUIIAMH W HOPMAaMH IOBEICHUS W
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS U COIL[MATM3AIIUH 00yJIarOIMXCSL.

JIMYHOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCSA PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMH W PACHIUPEHHE OIbITA JACATSIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHUS

[ICHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJIeINI0, TOHMMAaHHs 3HAYEHHS XMMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJETh JIOCTOBEPHON MH(OpMALUEH O TEPENOBBIX TOCTHIKEHUAX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHON XMMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE
MHpa 1 00IIeCTRa,

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHNS O COIHAIBHBIX HOPMax W IPaBHIaX MEKJIMYHOCTHBIX OTHOINECHHH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0O0IIIECTBEHHO IOJIE3HOM,
y4eOHO-MCCIIE0BATEIbCKOM, TBOPYECKOW W APYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3sHOOOpa3HO COBMECTHOM JESITEIbHOCTH MPH BBITOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIITOJTHEHUM XHMHUYECKMX OKCIIEPHMEHTOB, CO3JaHUM YYE€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aUMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B IPOIECCE DTON y4eOHOM JEATENLHOCTH, TOTOBHOCTH
OILICHMBATh CBOE TOBEJCHHE M IMOCTYIKH CBOMX TOBApHUINEH C TO3WIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIIEACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS



MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM MU COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUS  CYNIHOCTH HAYYHOW KapTHHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O Poiu
XUMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HANPABJICHHBbIC HA IOJYyYEHHWE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATEIbCKON JEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPaBJIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpuUBBIYEK (YHOTpPEONEHUsI alKorojs, HapKOTHKOB, KYpPEeHHS), HEOOXOAMMOCTH COOIIOJECHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTHUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro pojia, yBaKeHHE K
TPyLy U pe3yjdbTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
NpPEAMETHBIX 3HAHUW TIO0 XHUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHUST 00pa3oBaHUs € Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AeATeIbHOCTH U
Ppa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTH a/IallTUPOBATHCA B MPO(ECCHOHATBHOM CPEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYyAIUAX, YIPOKAIOIINX 3J0POBbIO U JKU3HU JIOACH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble NpPU H3YYEHUH XUMHH, JJIS peIleHUus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEOH, IS TIOBBIIECHHS YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTHMUECKUX MPOOJIeM M MyTeld MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
MMO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATILHOM MPAaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeramnpeaMeTHBIX Pe3yIbTaTOB BBIICISAIOT 3HAYUMBIC 1T (HOPMHUPOBAHMS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHSs, MPUHIIUI, THUMOTe3a, (aKT, cUCTEeMa,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCAJIbHBIE y4eOHBIC NEHCTBUs (ITO3HABATEIHHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUueOHbIE e CTBUS



ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHUSI HCMOJNb30BAaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHMM 3HAHUM:
pPacKphIBaTh CMBICT XMMHUYECKUX TOHATHH (BBIIENATH HX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBS3b C IPYTUMH HOHSATHUSAMHE), HCIOJIB30BATh MOHATHS JJISI OOBSICHEHUS
OTAETBbHBIX ()AaKTOB M SIBICHWH, BBIOMpAaTh OCHOBAHUS M KPHUTEPUH IS KIacCH(PHUKALUH
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMH, YCTaHABIMBATH IPHUYUHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIIOYCHUS;

yMEHHE NMPUMEHSTHh B IpOIecce MO3HAHUS MOHATHA (TPEeIMETHBIE W MEeTaIllpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HMIMPOKO
IpUMEHSeMble B XUMHH MOJEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHu4eckass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pEHIeHUH ydeOHO-
NO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJCIbHBIX IPEJICTABICHUH BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC CBSI3U H
HPOTUBOPEYHS B U3y4aeMbIX MIPOLIECCAX U SIBICHUSX.

Ba3oBble ncciie1oBaTeIbCKie AeiiCTBHA:

YMEHHUE HWCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3bI IO TPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CY)KJCHUH;

NpUOOpETeHNE OMbITa 1O IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yabTar, (HopMyIHpoBaTh OOOOIIEHHWS W BBIBOJBI IO PE3YJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEJOBAHHS, COCTABIIATH OTUET O MPOJICIIAHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIHIO PA3IMYHBIX BUI0B
1 GOpM MPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAs! TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX ISl BBITOJHEHHSI YY€OHBIX M MO3HABATEIBHBIX 33124
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYIbTYPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY TIpeACTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTenbCKON
NeSITeTHHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe jauanora u (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMold TeMbl, (HOPMYTHPOBATH CBOM TPEUIOKEHUS OTHOCHTEIBHO BBITOIHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALUI0 PpPe3yJbTaToB BBIMOJHEHUS XHMUYECKOTO



JKCTIEpUMEHTa (J1a00OpaTOPHOTO ONBITA, JAOOPATOPHON pPAOOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM MO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIBHOCTU NPH PELICHUHM BO3HMKAIOIMX IpPoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUN (00CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITEJIbHO ONPEAENATh LENU JNEeSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOPUTM JIEHCTBUHA IpU
BBIIOJIHEHUM 33JaHUN C y4€TOM IIOJydYyeHHMs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE IIOJyUYEHHOI'O pe3ysIbTaTa 3asBJICHHON 1L1€My,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB IO OCBOEHHIO O0S3aTEIbHOIO COJEpIKaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydarolMuUCs Hay4yHble 3HAHUS, YMEHHMSI M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 00s1acTH «XUMHS», BUABI JESITEIHOCTH IO TMOJTYYEHHUIO HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenust B 8 kiiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJITHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas MO XUMHYECKOIO
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKasl peaKkius, KjaacCupuKkanus
peaKuuii: peakluu COCINHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKklun
o0MeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEAKIMH, TEIIOBOM 3 PEKT peaklny, sIpo aToMa,
AJIEKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPAalllsi) B pacTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUH U TNPUMEHSTh 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® [ICIIOJIB30BATh XMMUYECKYI0O CHUMBOJIUKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OTIpe/IEeTATh BAJCHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COEIMHEHUAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIch llepuonnueckoro 3akona JI. M. MenneneeBa: NeMOHCTpHpPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHa ABOTapo;



®OMMCHIBATh M XapaKTepH30BaTh TabmuuHyio ¢opmy Ileproanueckoir cuUCTEMbI
XMMHYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbIIME TEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMetoTcsi B Tabimue «llepuoanyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MenneneeBay ¢ 4MCIOBBIMM XapaKTEPUCTUKaMU CTPOCHHsS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sapa, oOllee YUCIO 3JIEKTPOHOB U
pacrpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e KjlacCU(PUIMPOBAaTh XUMHUYECKUE 3JEMEHThl, HEOPraHHMYECKUE BELIECTBA, XMMUYECKHE
peakuuu (110 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUSIX;

® BHIYHCIIATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOI'0 3JIeMEHTa 10 (hopMysie COeJUHEHNs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

® [[PUMEHATh OCHOBHBIE OIIEpPAllMM MBICIUTEIIBHON ACSITEIBHOCTH — aHAlW3 M CUHTES,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUI0, KIACCH(PUKAIIUIO, BBISBICHHE NMPUYHHHO-
-CJICICTBEHHBIX CBA3€H — I M3YYECHMs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpEHHeE,
MO/JICJIMPOBAHHE, SIKCIIEPUMEHT (peasibHbI U MBICICHHBII);

eCJIE/IOBaTh NpPaBWIaM I[IOJb30BaHMA XMMHMYECKOM TOCYJOH U  J1abOpaTOpHBIM
o0OpyJI0BaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpOJa), MPHUTOTOBICHHUIO
PacTBOPOB C OINPENECIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, (peHOIpTaIenH, METUIIOPAHXK U JPYyTHUe).

K konny oOyueHus B 9 kiacce ImpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IOHSATHI: XMMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, IJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEeaKluHy,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(koBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpHUCTAJUIMUecKas peleéTKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHYECKON pEaKUuu, MpelenbHO JOMyCTHUMAas
xoHueHtpauus [T/IK BemecTsa;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IOHATUH W TNPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;



® ICTIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHS (OpMyN BeIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OIIPEICNISITh BAJICHTHOCTh M CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETUHEHUSIX
pPa3IMYHOTO COCTaBa, IMPUHAJUICKHOCTh BEIIECTB K ONPEAeNEHHOMY KJaccy
coequHEeHUH 1O (¢dopMynaM, BHJ XUMHYECKOW CBS3M (KOBaJCHTHAs, WOHHal,
METaJUINYecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HOHA MO0 XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAIITMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona /1. 1. MenzeneeBa u JeMOHCTPUPOBATH €TO
MOHMMAaHUE: OIMCHIBaTh M XapakTepu3oBaTh TabinuHyto ¢opmy Ilepuogunueckoit
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHA «IJ1aBHas mnoArpymma (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTh O0O3HAUEHHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIE€MEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB D3JEMEHTOB M HX
COEMHEHUI B Ipe/enax MalbIX MEPUOJIOB U TIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

¢ Ki1acCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3 eKTy, M0 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) OOMMEe U crnenu@uueckue XHUMHUYECKHE CBOWMCTBA
IPOCTHIX U CIIOXKHBIX BEIIECTB, MIOATBEPKIAs ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTABJISITh YPABHEHHMS AJIEKTPOJUTUYECKON TUCCOLMAIMU KUCIOT, LIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakil HOHHOTO 0OMeHa, ypaBHEHMs PEaKLUH,
HNOJATBEPXKIAIOIIMX CYIIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
Pa3IUYHBIX KJIACCOB;

® DACKpBIBATh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKui;

® [[POrHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

® BLIYHCIISATE OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (OpMyJie COEMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakinm;

eCcoONMIOaTh MpaBuja I[OJIB30BAHMUS XMUMHUYECKOHM Mmocynoil u  1abopaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIBITOB MO MOIY4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJIUTH PEAKIUH, IMOJTBEPXKIAIOIINE KAYECTBEHHBIH COCTaB PA3JIUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, Cyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;

® [IPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEIEHOW NESTETPHOCTH — aHalW3 W CHHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3alUI0, BBISBICHWE IPUYMHHO-CIIEICTBEHHBIX



CBSI3€M — JUIsl M3YyYEHMS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHUMA, €CTECTBEHHO-
HAayYyHbIE METOJbI TMO3HAaHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHHME
8 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U dyeKkTpoHHBbIE (LM pPOBbLIE)
n/m TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpaxruyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyerIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 1 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
HToro mo pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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
Ilepuonnueckas cucrema

bu6mmoreka [JOK
3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToMma
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmorexa LIOK
https://m.edso00.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUN
HToro no pazneny 15 Bubnmorexa IOK
https://m.edso0.ru/7f41837c
Pe3epBHOe Bpemsi 3 Bubmiorexa LIOK
https://m.edso00.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB 68

I1O ITPOI'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHUHA Bu6mmotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DNIEKTPOTUTHIECKAS JUCCOIHAITHS. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
py | oo :
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
23 onowemmonaspymn, Ao, doctoprix | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | S s . | , o ox
' y PYTIIEL poA https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no 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

3.1 OO01ue CBOMCTBA METAILIIO 4 bubmmorexa LIOK
. 1€ CBOMCTBA MET B
= . https://m.edsoo.ru/7f41a636
buo OK
3.2 BaxkHeiilne MeTalIbl U UX COSAUHEHUS 16 1 2 hgp::?/:%ezzg).ru 176413636
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
4.1 BemtecTBa 1 MaTepuainl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
HToro no pazneny 3
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB 110 68 4 7
INPOI'PAMME
IIOYPOYHOE INVIAHUPOBAHHUE
8 KIIACC
KoaundecTBO yacoB
Ne DJIeKTpOHHbIe HU(POBBIE
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 0 0 but6mmoreka [JOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
bu6 OK
2 ITousiTre 0 MeTOAAaX MO3HAHUSA B XUMHH 1 0 0 h:tlsz,I:I;I/(r)rTeI;asg).ru 1042276
. H%a;Tquczgs({) p:6:Ta Ne 1 «répaBI/IJIa . . . Bu6morexa LIOK
THI B TOPUH U IPUEMEL
P H1abopatop p https://m.edsoo.ru/ffod23dc
oOpariieHus ¢ 1a60paTOpHBIM



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

000pyIOBaHUEM

Yucrele BemecTBa U cmecu. CriocoObl

bu6mmoreka [JOK

4 pasjieneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue
5 cxfeceﬁ (Ha npnrl)wepe OYHUCTKH H(iapeHHOﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE IJIEMEHTBI. 3HAKU (CUMBOJIBI) bubmmorexa [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaneHTIiIIOCTL aTOMOB Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHOcHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1011 XMMUYECKOT0 2JIeMEHTa B bu6mmoreka [IOK
COETMHEHUH https://m.edsoo.ru/ff0d350c
13 Konnuectso BemecrBa. Monbs. MoisipHas bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMHUYeCcKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS bubnnoreka [JOK
XUMHYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK



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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

XUMHYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYECTBA, MaCChl BCIIIECTBA

bu6mmoreka [JOK

17
10 YPaBHEHHSIM XUMHYECKUX PEaAKIUi https://m.edsoo0.ru/ff0d5708
K .
5 (conmmonm petowora, e buGunorexa LIOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B.JI — y4€HBIii-
19 5H I/IKnc?rI:IeOII{/I(::CTOBO6ogq :;’;Z u Bubmorexa IOK
B ARET: o https://m.edsoo.ru/ff0d40c4
CUCTeMaTu3alus 3HAaHUH
20 KonTponbnas padora Nel no teme bubmmorexa [IOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
B — ) .
2| Kuotopon onevenn s npoctos memeoro biGinorera LIOK
PO P B ' https://m.edsoo.ru/ff0d448e
O30H
) @mn%cmz: U XMMUYECKUE CBOWCTBA ) BuGmorexa LOK
KHCT a (peakIuu OKHCIIEHUS, TOPEHHUE).
CATOPOAA IPCAIII ORUCICHIA, TOPEHHE https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcuagax
) C;;:oflj nonyqu(I)/m Knciopoozlca B Butmorexa LOK
hi§ TOPUHU U TIPOMBIIUICHHOCTH.
patop P https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
28| om0 repmossmmccron spammenty bubmorera LIOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
g | ol o)
IpSI3HCHHE B h§ bl €T
P VxS, https://m.edsoo.ru/ffod4c4a
MIPEIOTBPALICHUS
26 [IpakTuyeckas pabora Ne 3 o Teme bub6nuorexa [IOK

«[Tomyuenue u cobupanue Kucioposa,

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

W3YyYEHHUE ETO CBOMCTB)

97 Bonopoa — »anemMeHT U mpocToe BEIeCTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJIAX bubmnorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
31 «TlionyquI/Ie u 206I/IpaHI/Ie BOJIOpOa bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
N N bubmmoreka [JOK
32 MousipHblii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/ffod542e
Brrunciienust 00bEMa, KOJIMUECTBA BEIIECTBA
33 ra3a 1o ero U3BeCTHOMY KOJIMUECTBY B bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
Brruucnenus o00EMOB ra30B 10 YpaBHEHUIO
34 peaKIMy Ha OCHOBE 3aKOHA OﬁLéz/[lIDrIBIX bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnyeckre 1 XUMHIECKHE CBOMCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HachlmeHHbIe 1
37 HeIfaCLIH_IepHHLIC }I;aCTBOpBI. MaziOBa}I JIOJISI bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
38 [IpakTuyeckas pabora Ne 5 o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5b40

«IIpuroToBiieHHE PACTBOPOB C OIIPEACIEHHON
MaccOBOM J10j1ei pacTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonrtponsHast padora Ne2 o reme bubmuorexa [IOK
«Kucnopon. Bonopoza. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIUs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMMHUYECKUE CBOMCTBA
41 KI/IcnyhoHLIX OCHOBHBIX M aM(OTEPHBIX BuGmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUUECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XMMHUYECKHE CBOMCTBA KUCIIOT Brbmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmuoreka [JOK
46 .
MOJTYYEHHSI, XHMHYECKHE CBOMCTBA https://m.edso0o.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe bu6nuoreka [IOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas cBsI3b MEXKIy Ki1acCaMu bubnnoreka [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
. bubnuorexa [IOK
49 O06o0meHre 1 cucTeMaTH3aIys 3HaHUH https://m.eds00.ru/00ad9ch?
50 KonTtponbHas padora Ne3 o teme bubnuorexa [IOK
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"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coequHeHun"

https://m.edsoo.ru/00ad9ela

[TepBbie TOMBITKY KIAaCCHPUKAITUN

bubmuoreka [JOK

51 LI
XUMUYECKUX ieMeHTOB. [lonaTue o rpynmnax https://m.eds0o.ru/00adoffa
CXOJHBIX 3JIEMCHTOB
I1 i IT
o | e e
T https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [lepuoasl, TpyIIbI, TOAIPYIIIEI bubmmorexa [IOK
PHOZBL, TPYHIIBL TOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubmmoreka [JOK
W3oTomsI https://m.edsoo.ru/00ada342
C o
o | oo o
JIEMEHTOB nouueckoit cucremsr J1. U.
pHOA https://m.edsoo.ru/00ada6bc
MenaeneeBa
X
S eronomoeno s Mepuommeciof crctevie BnGmiorera LIOK
proA https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [lepuoauyeckoro 3akoHa s
57| Moyt mororn BnGmiorera LIOK
8 i > 11eA Y https://m.edsoo.ru/00ada96e
rpaxaaHuH. KonrposibHas pabora Ned
CrpoeHnne atoMma. Ilepnonnueckuii 3akon"
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
58
XUMHYECKHX AJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [{OK
59 4
OFHAZ XHMITICCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHTHast mosnsipHasi XUMUYECKasi CBS3b bu6nmoreka [JOK
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https://m.edsoo.ru/00adaab8
61 KoBanentnast Hero a €CKasi CBA3 1 0 0 bubamorexa IOK
BaJICHTHAS HEMOJIIPHAsI XUMUYECKasl CBSI3b
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (CTereHb OKHCIeHIA 1 0 0 https://m.edsoo.ru/00adae28
bubmuoreka [JOK
- 1
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 0 0 https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 1 0 0
OKHCIHTEIIHN H BOCCTAHOBATEIIH https://m.edsoo0.ru/00adb076
KonTponbnas padota N5 mo teme bubnnoreka [JOK
65 1 1 0
«Ctpoenue aroma. XUMUYECKast CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHbiit ypok. O6001eHue u 1 0 0 bubmmorexa [IOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
67 nu 0 06 1 1 0
TOroBas KOHTpObHAs padota N https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U 1 0 0 bu6nuorexa [IOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 6
9 KJIACC
KosmnuecTBo yacos
Ne DJIeKTpOoHHbIe UG pOBbIE
Tema ypoka Kountpoabnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
|| Dt e |
. T https://m.edsoo.ru/00adb59e
MenneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bubnuorexa [JOK



https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076
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XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX
IIEpUOa0B

https://m.edso0.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMuMHYECKOM CBA3U U THIEI bu6mmoreka [JOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme

5 «IToBTOpeHue u yriy0neHue 3HaHUI
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Krnaccudukanus XUMHYECKUX PEaAKIHA 10 bubnmoreka [JOK
Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUECKON PEaKIIHH.

7 [Tonstue o FOMI())FGHHLIX u reTepOF:HHLII;[( Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

8 @DakTOopbI, BIUAIOIIKXE HA CKOPOCTH bub6nuorexa [IOK
XUMHAYECKON PEaKIK U TIOJ0KESHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Brbmiorexa LIOK

https://m.edsoo.ru/00adcade
Teopus 37AEKTPOIUTHYECKON JUCCOIHAIIIH. bubnuotexa [JOK

10
CwibHbIC U cl1a0bIe 3JEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peakLUi bubamorexa IOK

https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETe NPEACTABICHUN 00 IJIEKTPOTUTHYECKON Bubmorexa IOK
https://m.edsoo.ru/00add5d8
JUCCOIUAITUI
13 XUMUYECKHEe CBOMCTBA COJICH B CBETE bu6mmoreka [JOK



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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IPEACTaBICHUN 00 IEKTPOIUTUIECKON

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

JUCCOLUALIUU
14 [TonsiTue o runponuse conen Bubamorexa IOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0606 i
OOICHHE I CHCTCMATHSAMIA SHATHH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. «Permenune bubmmorexa [IOK
16
OKCIEPUMECHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17| oo msomns b morera LIOK
P A HHAL https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01ast xapakTeprCTUKA FaJIOT€HOB. bubnunoreka [JOK
XUMHUECKUE CBOMCTBA Ha IIPUMEPE XJIopa https://m.edsoo.ru/00addfe2
o X0pOBOAOPOI. E?onaHaa KHCJIOTA, BuGmmorexa LOK
XMMHUYECKHE CBOICTBA, MOJIyYEeHUE
> HOAYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 ?I?I?)im[;;ia:oai{if; IJI/QIC?I::B;[eZ;e eHue eé bubmmorexa LIOK
T i https://m.edsoo.ru/00ade348
CBOMCTB»
B
| e e s
DAL, A P A https://m.edsoo.ru/00ade488
M30BITKE
O6mas xapakrepucTuka 31emMeHToB VIA- bubnunoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
QHRACHHE cep ce Coevﬂ © https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBogopoi, cTpoeHue, pu3nueckrue u bubnuorexa [JOK
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https://m.edsoo.ru/00addfe2
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XUMHUYECKUE CBOUCTBA

https://m.edso0.ru/00ade802

Oxcunpl cepbl. CepHas KHCIOTa, (U3HUECKUE

bu6mmoreka [JOK

25 Y XUMHUYECKUE CBOWCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKkllny, JIexKallue B OCHOBE

26 MIPOMBIIIJICHHOTO CTI0C00a MOJTyYeHUs CEpHOM bubmuorexa [JOK
KHCJIOTBHI. XMMHUYECKOE 3arpsi3HCHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUSIMHU CEPbI

97 Brruncienue MaccoBOM TOJIM BEIXOJA bu6mmoreka [JOK
NPOJyKTa PeaKkIuu https://m.edsoo.ru/00adec8a
OOmiast xapakTepucTrKa 1eMeHToB VA-

28 rpylllilnm. Ap30T }iI))aCHPOCTpaHeHI/Ie B IIpUpOJIE bubnmorexa LIOK

’ . ’ https://m.edsoo.ru/00adeea6
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
AMMHaK, ero (GU3NIECKUe U XUMUICCKUE bubnnoreka [JOK
29 .
CBOMCTBA, MOJYYCHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 mo Teme
30 «lfl)onyquI/w ale[)MI/IaKa U3Y4YECHHE €TI0 bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THAas KuCoTa, €€ (Pru3nuecKue u bubnuorexa [JOK
XUMHAYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B

32 KauecTBE MUHEPAJIbHBIX y100pEeHUH. bubnuorexa [JOK
XUMHYECKOe 3arpsi3HEHUE OKPYKaroIIen https://m.edso00.ru/00adf518
Cpebl COeTMHEHHSIMH a30Ta
®ocdop. Oxenn pocdopa (V) u pochopnas

33 KI/ICJ'I(I(;TI; (bmnje((lz)xn(eb Mpxn(lvm)qeineq) " Bubmorexa IOK

o https://m.edsoo.ru/00adf68a
CBOWCTBa, OJTyICHHE
34 Hcnonb3oBanue GochaToB B KaueCcTBE bub6nuorexa [IOK

MUHEpAIbHBIX YA00peHuii. 3arps3HeHue

https://m.edsoo.ru/00adfc20
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MIPUPOIHOM cpenbl hocdhaTamu

Yrnepon, pacnpocTpaHeHue B IpUPOJIE,

bu6mmoreka [JOK

35 ¢du3MUecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yrieposaa, ux GU3NYECKue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6mmoreka [JOK
IPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM YIIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U €€ COu bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "I'IljonyquHe yrE)IeKchoro ra3a. KauectBennas Bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
peakmus Ha KapOoHAT-HOH"
39 [TepBoHavaIbHBIC TTOHATHS 00 OPTAaHHMYECKUX bubmuoreka [JOK
BEIIIECTBAX KaK O COSJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coequHeHus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5. Permenue
41 SKIlHepI/IMeHTaHI:)HBIX 3a7a4 10 TEME bubmmorexa [JOK
. https://m.edso0.ru/00ae0bf2
«BaxkHeHme HeMeTaIbl ¥ KX COCTHHCHUS
4 KonTponbnas padorta Ne3 no teme bubnnorexa [JOK
«BakHelIne HEMETaJUIbI U UX COCIMHEHUSDY https://m.edso00.ru/00ae0el8
OO61mas xapakTepruCcTHKa XUMUYECKUX
43 3JIEMEHTOB — METAJIOB. MeTajuinyeckas bubmuoreka [JOK
CBSI3b M METAJIIMUECKAs KpUCTAJUTMYEeCKast https://m.edsoo.ru/00ae103e
pemrérka. @U3NYECKUe CBOWCTBA METAJIJIOB
XUMHUYECKHE CBOHCTfa METaJLIOB. ) BuGmmorexa OK
44 DNEKTPOXUMHUECKUNA Psi/I HAMPsKEHUH

METAJlJIOB

https://m.edsoo.ru/00ael1156
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OO6mue cnocoObl MOTYYeHHUS METAJLIOB.
CrutaBel. BeuucieHus Mo ypaBHEHUAM

bu6mmoreka [JOK

45 XUMHAYECKHMX PEaKIUii, €CIIU OJHH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsATHE O KOPPO3UH METAIIIOB BuGmmorexa LIOK
https://m.edsoo.ru/00ael278
47 [llenounble MeTAILITBL Bubmiorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIBl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlesrouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bubmmorexa [IOK
MarHui https://m.edsoo.ru/00ael15e8
50 Baxuelinme coefMHEHNS KaJIbLIU bubmorexa [JOK
https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATHU3aIUs 3HAHUI
52 JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS ]I?ES;II;I/?T:G;ZCI;E)O:U(/ 00261886
53 ITpakTuyeckas pabora Ne 6 o Teme bub6nuorexa [IOK
"XKECTKOCTH BOABI 1 METOIBI €€ ycTpaHeHUs " https://m.edso0.ru/00aelae8
54 JN— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHIA bubmmorexa LIOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 Keneso https://m.edsg).ru/OanldSG
57 Oxcupl, TuIpOoKCU bl U conn kenesa (1) n bubnmuotexa [JOK
xenesa (1) https://m.edso00.ru/00ae35e6
58 O0o01IeHre ¥ CHCTeMAaTH3alns 3HAHUN
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[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIICPUMEHTAIIbHBIX 3a71a4 I10 TEME 1 bubmoreia HOK
. https://m.edsoo.ru/00ae3de8
«Baxknele MeTamibl U UX COSTUHEHUS
Bbruucrienus no ypaBHEHUSIM XUMHUYECKUX
€aKlui, €ClIM OJJUH U3 PEarcHTOB JIaH B
60 5136LIL’IrKe WIN co;fepncHTrl)lpHMecn. " 1 Bubamorexa IOK
. https://m.edso0o.ru/00ae1750
Brruncnenus MmaccoBoii 1011 BbIXOa
MIPOJYKTa peaKuu
61 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH 1
62 KonTponbnas pabota Ne4 mo teme 1
«BaxxHele MeTaibl U UX COSTUHEHUS
63 BemectBa u Marepuansl B IOBCEIHEBHOU 1 bubmmorexa [IOK
JKH3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHWMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen 1 bubmmorexa [IOK
cpebl https://m.eds00.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX 1 bub6nuorexa [IOK
npoOiem https://m.edso00.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE U 1 bubnuorexa [JOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00ae0dOa
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexa [JOK
cUCTEMaTU3alUs 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bub6nuorexa [IOK
CHCTEMATH3aLMs 3HAHUI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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