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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBjeHa Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MpPOTrpaMMBbl
OCHOBHOTO 00rmiero obpasoBanumsi, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOi pabouell mporpaMMmbl BOCIUTAHHUS U C y4ETOM KOHIICTIIIMU TPENOJaBaHUs
ydyeOHOro mpenMera «Xumus» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
denepannm.

[Iporpamma no xumuu Aa€T NpeACTaBICHUE O IENIX, oOIlIeH CTpareruu OOydeHHs,
BOCIIUTAHUS M Pa3BUTHUS OOYYaIOIIMXCS CPEACTBAMU Yy4EOHOrO MpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE MPEAMETHOE COJIEpKaHUE, MPEAYyCMAaTPUBAET PACIPEICICHUE €ro 1o
KJlaccaM U CTPYKTYypHUpPOBaHUE IO pa3fesiaM M TeMaM MPOrpaMMbl MO0 XUMUH, ONpPEeseT
KOJIMYECTBEHHBIE K KAYECTBEHHBIE XapaKTEPUCTUKHU COACPKAHUSA, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh U3YUYCHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Y4e€OHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydarouuxcs,
omnpenensieT BO3MOXHOCTH TpeIMeTa sl pealu3aludyd TpeOOBaHWM K pe3yibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBareiabHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM OOy4YeHHsS XMMHH Ha YpPOBHE Lieliei
U3y4YeHUs] TMpeIMeTa U OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATENBHOW JAESITENbHOCTU
00yUaromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHWe XUMHH CIIY>KUT OCHOBOH J1si (JOPMUPOBAHUSI MUPOBO33PEHHUS 00YyUaroIIerocs,
€ro TMpEeJCTaBICHUN O MaTepuaJbHOM E€IWHCTBE MHUPA, BAXHYIO pOJIb UTPAIOT
dbopmupyemMble XUMUEH MPEACTABICHHS O B3aUMOTMPEBPAIEHUSX YHEPTUU U 00 IBOJIIOINH
BEILIECTB B NPUPOJIE, O MYTSAX pEHICHUs TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPHEBOM, DHEPreTUUECKOM, MUIIEBOM U DKOJIOTHYECKOM 0€30MacHOCTH,
po0sIeM 3paBOOXPAHCHHUS.

N3ydeHune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJii caMOpa3BUTUA U (HOPMHUPOBAHUS
KYJbTYPBI IUYHOCTH, €€ 0011el U GYHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMHUpOBAHHE MBIIIJIEHUS W TBOPUYECKUX CHOCOOHOCTEH
obOyyJaroruxcs, HAaBBIKOB ux CaMOCTOSITENIbHOM yaeOHOMI NEATEIIbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCJIEIOBATEIbCKIUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOMN
KU3HU, TaK U B MPO(HEeCCUOHATBHOM IeATEIbHOCTH;

3HAKOMUT CO CHELM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIIa HA €JAUHCTBO TMPUPOJBI W YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B
(GbOopMHUPOBAHNHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4aIOIIHUXCS;

coco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJAE, K UEJOBEKY, BHOCUT CBOW BKJIAJl B JKOJOTHYECKOE OOpa3zoBaHUE
00yJaroImMxcs.



JlanHple HampaBji€HHS B OOy4YeHHMM XHMHH OOECIEYMBAIOTCS  CHEIU(PHUKOI
CoJlep’KaHusl y4eOHOro MpeaMeTa, KOTOPBIM SABISETCS MEIarorH4ecKd aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsi OPUEHTUPOBAH HA OCBOCHUE
00yJarouMMuUCs CHUCTEMbl TEPBOHAYAJIBHBIX MOHATHM XHUMHH, OCHOB HEOPTraHWYECKOH
XUMHH ¥ HEKOTOPBIX OTJEIBbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKOW XUMHUH.

CTpykTypa colepkaHds TporpaMMbl 1O XUMHHM CGHOPMHpPOBaHa Ha OCHOBE
CHUCTEMHOr0 noaxoza K e€ nzydeHuro. CoJepxkaHue CKIIAIBIBACTCS U3 CUCTEMBI MOHATHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPraHHU30BaHbI 110 IPUHLUITY ITOCIEAOBATEIBHOTIO PAa3BUTHS 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHU;

— Ilepunognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHSI PACCMATPUBAKOTCA HA OCHOBE DMIMPHUYECKH IMOJYYEHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K APYroMy,
BBINIOJIHASI QYHKUIMU OOBSICHEHUS! U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN
IIPAKTUYECKOIO IPUMEHEHUS U ITOJYyYECHUS NU3Y4aeMbIX BEILECTB.

OcBoeHME MPOrpaMMbl IO XUMHUH CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIIOIIEH HayYHOM KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOLICHUS! K HAYYHOMY 3HAaHUIO U METOJAM ITO3HAHUS B Hayke. M3yueHwue
XUMHH TPOUCXOAUT C MPUBJICUCHUEM 3HAHUM M3 paHee M3yYEHHBIX y4E€OHBIX IPEIMETOB:
«Oxpyxaromuiit Mup», «bronorus. 5-7 knacce» u «du3uka. 7 Kjaacc».

[Tpu n3ydeHnn XuMuu MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUECKOU HAYKH
KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMUS, MPAKTUUYECKOM IeATEIbHOCTH YeJIOBEeKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTypbl. 3ajadya y4yeOHOro MpeaMeTa COCTOUT B
(GbOpMHUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIMX (PaKTOB, MMOHATUH, 3aKOHOB
U TEOPETUYECKUX IOJIOKEHHM, JOCTYMHBIX 0000IEHUI MHPOBO33PEHUECKOrO Xapakrepa,
A3bIKa HAYKH, B IPUOOLIEHUU K HAYYHBIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB U
XUMUYECKUX peakiuii, B (GOpMUPOBAHUM U PA3BUTUHU TO3HABATEIbHBIX YMEHUH M HUX
NPUMEHEHUU B Y4e€OHO-TIO3HABATENHHON M Y4eOHO-HMCCIEAOBATENIbCKOW e TENbHOCTH,
OCBOEHHUU MpaBUil 0€30MaCHOT0 0OpAIeHHs C BEIIECTBAMH B IOBCEIHEBHON KU3HU.

[Tpu M3yueHnn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE
npuoOpeNn Takue 1eJd, Kak:

—  (opmupoBaHME  WHTEIUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO PEIIEHUH, CTIOCOOHOM
aJIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HampaBJIeHHOCTh OOY4Y€HHs Ha CHUCTEMAaTHYeCKOoe MpHUOoOIeHHEe 00ydaroumxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABATEJIbHOM  JIEATEIbHOCTH, HAyYHBIM METOJaM TO3HaHUS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0eclieyeHue yCIoBUM, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO OOYYAIONIMMUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, T[O3HAaHUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KTIOYEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE JJI Pa3IMYHBIX BUOB
NEATEIIbHOCTH;

— dbopmupoBanue 001Iel (PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHUH OOBACHATH U OILICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpPa, MCHOJIb3Ys
3HAHMS ¥ OIIBIT, TIOJYYCHHBIC TIPH U3YYCHUH XUMUH, TPUMEHSATh UX TIPH PEIICHUN TTPOOIeM
B [IOBCETHEBHOM XKU3HU U TPYJIOBOM AEATEIbHOCTH;

— dopmupoBaHue y OOy4YarOIUIUXCA TYMaHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
IEHHOCTH XUMHUYECKUX 3HAHUW 11 BBIPAOOTKH SKOJOTHYECKU II€J€CO00pa3HOro
MOBEJCHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHON CPEBI;

— Ppa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHS OOIIECYETIOBEUECKUX I[EHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4YKMCIO YacoB, OTBEAEHHBIX IJII WM3YYECHHS XMMHUU Ha YpPOBHE OCHOBHOTO
ob1iero odbpazoBanusi, coctariseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HefeN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJICITIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUUeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIH HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. Ilpumenenue xkucinopoaa. CrocoObl



MOJIYYCHHUS KUCTopoAa B JabopaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4esoBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COIEpKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTraHWYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJla IPYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hblli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUsI K BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCUHEHHUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIUMU M TMOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHue  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakrun nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMALMU KHCIOT, MIEJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka rajoreHoB. OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEeHHUE, NpUMEHeHue. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3nUecKne ¢ XUMUYECKHE CBOMCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeOIUHEHUN B mpupoie. XUMHYECKOEe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, PacCIpOCTpPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCcKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coiau, X (PU3NYECKUEe W XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBor kucinore. CHUIMKATHI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yHAOOpEeHUM, MOIydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHUE BUJICOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY W MPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IemoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmine coequHEHUs KaiblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHUHUS, [UHKA, JKeje3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a71a4d Mo TeMe « Baxknenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUIEH cpeanl (MpeaeibHasl TO0MyCTUMAst
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€l MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yUYarOIIHXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPUYECKOW M JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpPOLIECCE€ OTOM yueOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XWMHYECKOM PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEW;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH U YPOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjbTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaaIbHON IeITSIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0pPOBOrO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHBIE TMOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpPCaIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTAa), XHMMHUUYeckas (opMyrna M ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATHL  OOIIME  3aKOHOMEPHOCTH, TPUYHMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAINH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEJOBAHNIO CBOMCTB BEMIECTB, YYEOHOIO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yAbTAaTOB IO OCBOCHHIO 0053aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0O HOBOTO 3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIJIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aluIo, KJacCU(pUKAIHUIO,
BBISIBJICHHE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsi U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUA  XUMHYECKOM  MOCynod |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUECKUX PEAKIINM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBAaTh M XapaKTEPU30BAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TIIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3allii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YeJIoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jaemMenToB . U. MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

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

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

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

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLINAIIMS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBoiicTEa METaILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KoauuecTBO 9acoB DJIeKTPOHHbIE
Kourposas  IIpakrtuue Aara uugposbie Hcnonb3zoBanue o0opyroBanus
Tema ypoka Bce H3yYeH
n/ o HbIe CKHe st o0pa3zoBaTe/ibHbBI "Touxa pocra"
n padoThbI padoThbI e pecypchl
[Ipeamer xummum.
Pollh XHMIIL B bubmuorexa [JOK
I 1 05.09.2 | https://m.edsoo.ru/ff
023 0d210c
Tena u BemecTBa
Ilonsarue o bu6nuoreka [IOK
METOJIaX IMO3HAHUS 1 06.09.2 | https://m.edsoo.ru/ff
B XMMHH 023 0d227e
YucTele BelecTBa
u cmecu. CriocoObl bubmorexa LOK
1 13.09.2 = https://m.edsoo.ru/ff  I{udposas nadboparopus RELEON
pasz[eJieHm 023 0d26ca
cMmecen —
IIpaxTnueckas
paborta Ne 2
«Pa3nenenue bu6nuoreka [IOK
cMmeceii (Ha 1 19.09.2  https://m.edsoo.ru/ff
npuMepe OYUCTKU 023 0d28c8
[IOBAPEHHOM
COJIN)»
XuMHnueckue bu6nuoreka [IOK
3JIEMEHTHI. 3HaKU 1 26.09.2  https://m.edsoo.ru/ff
(CHMBOJTBI) 023 0d2be8



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

XUMHUYCCKUX

3JIEMEHTOB
[Ipoctsie u bubnmnoreka HOK
6 CJIOKHBIE 27.09.2  https://m.edsoo.ru/ff
BEIIIECTBA 023 0d2a6c
[IpakTnueckas
pabota Ne 1
«HpaBI/IJIa pa60TI)I Buoauorekxa ]_IOK HI/I(i)pOBaSI Ha60paT0pI/I$I RELEON
B J1abopaTopuu U .
7 HpUEMBI 12.09.2  https://m.edsoo.ru/ff = L{udpoBoii gaTyrk TeMnepaTypsl
023 0d23dc CruproBka Ceeya
oOpareHus ¢
71a00paTOPHBIM
000py/I0BaHUEM
AToMHO- bu6nuoreka [IOK
8 MOJIEKYJISIPHOE 03.10.2  https://m.edsoo.ru/ff
y4eHHe 023 0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTR.
XumMmudeckas
dopuyma. bubmorexa [JOK
9 BaeHTHOCTE 04.10.2  https://m.edsoo.ru/ff
023 0d2eae
aTOMOB
XUMHYECKHUX
DIIEMEHTOB
ATOMEL I bubmuorexa [{OK
10 20.09.2  https://m.edsoo.ru/ff
MOJICKYJTBI 023 0d2a6c
1 OTtHocuTeapHas Bbubnuoreka LIOK
aTOMHas Macca. 10.10.2 https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d323c

OtHOCUTEIbHAS 023 0d323c
MOJICKYJIIpHAs
Macca
MaccoBas 1055
N HMIICCKOLO bu6nmoreka [IOK
12 S IeMCHTA B 17.10.2 | https://m.edsoo.ru/ff
023 0d350c
COCAUHCHUH
KoauuecTBo bu6nuoreka [IOK
13 BelecTa. MoJib. 18.10.2  https://m.edsoo.ru/ff
MonsipHas macca 023 0d5230
dusnyueckue u
XHUMUYECKHE bubnnoreka IIOK
14 SIBJICHHMSL. 24.10.2  https://m.edsoo.ru/ff
XuMuyeckas 023 0d37fa
peakuus
IIpusHaku u
yCIIOBUS bubnuoreka [JOK
15 POTEKAHHS 25.10.2 | https://m.edsoo.ru/ff
XUMHAYECKHX 023 0d3al6
peaxkuuit
3aKOH COXpaHEeHHUS BECHl TEXHOXUMUYECKHE HITH
MAacChI BEIIECTB. bubmmorexa TIOK JJIEKTPOHHBIC;CBEYa;K0JI0a
16 Xumuueckue 07.112 https://m.edsoo.ru/ff IUTOCKOTOHHAS 250 MIT,10KKa IS
023 0d3h88 ’
YpaBHECHUS C)KUTaHHS BEIICCTB
Brrunciaenus
KOJIMYECTBA, MACCHI but6mmoreka [IOK
17 BEIIECTBA 10 08.11.2 https://m.edsoo.ru/ff
ypaBHEHHSIM 023 0d5708

XUMHUYCCKHUX



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

peaKuuit

Knaccudukanmst
XUMHYECKHUX
peaxiuii bubmuorexa [JOK
18 (coenuHeHMS, 14.11.2  https://m.edsoo.ru/ff
pa3ioKeHus, 023 0d3f34
3aMeILCHHS,
oOMeHa)
M. B. JlomoHocoB
— Y4EHBIN-
SHIMKITOTETHCT. bu6nuoreka [IOK
19 O6oGHeHIE 1 15.11.2  https://m.edsoo.ru/ff
023 0d40c4
CHCTeMaTH3aIlns
3HAHUI
Kontponbnas
pabora Nel o bubmmorexa [JOK
20 teMme «BemecTBa u 21.11.2 https://m.edsoo.ru/ff
XHUMUYECKHE 023 0d4290
peaKIum
Bo3nyx — cmech
razoB. CocraB
BO3YXa. bubmuotexa [JOK
21 Kucnopos — 22.11.2  https://m.edsoo.ru/ff
023 0d448e
DIIEMEHT U MPOCTOE
BemiecTBo. O30H
duznyeckue u
XHMAYECKIE bu6mmoreka [IOK
22 cBoficTBa 28.11.2  https://m.edsoo.ru/ff
023 0d4614

KUCIIOpOoJa



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

(peakuun
OKHCIICHHS,
ropenue). [Torstue

00 okcugax

Crioco6b1

MOJTyYeHUS

KHCIJIOPOJIa B bubnuorexa [HOK
23 1a00paTopuu 1 29.11.2  https://m.edsoo.ru/ff

IPOMBIIIJICHHOCTH. 023 0d497a

[Ipumenenue

KHCIIOpo/Ia

Tennooii 3pdexr

XUMUYECKON

peaKIuu, MOHsATHE

0 bu6mmoteka [IOK
24 TEPMOXUMHUIECKOM 05.12.2  https://m.edsoo.ru/ff

ypaBHEHHH, dK30- 023 0d4790

u

IHIOTEPMUYECKUX

peaKIusax

Tomnuso (HedTh,

yroJib U METaH).

3arpssHeHHe bubmuoreka [JOK
25 BOBIYXa, CTIOCOGEL 06.12.2 | https://m.edsoo.ru/ff

’ 023 Od4cda

ero

MPEIOTBPAIICHUS

[TpakTuueckas bubnmoreka [JOK
26 pabota Ne 3 mo 12.12.2 | https://m.edsoo.ru/ff

teme «Ilomydenue 023 0d4ae2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

U coOupaHue

KHCJIOPOJIa,
H3y4YEHHUE ero
CBOMCTB)
Bonopon —
AJIEMEHT U MPOCTOE bubmuorexa [JOK
27 BELLECTBO. 13.12.2 https://m.edsoo.ru/ff
Haxoxnenue B 023 0d4ddo
IpUpoJIe
dusnveckue u
XUMUYECKHEC
e — bubnuotexa [HOK
28 Bozopoa 19.12.2 | https://m.edsoo.ru/ff
' 023 0d4ddo
IIpumeHeHune
BOJIOpOZa
Monstie o bubmmorexa [JOK
29 CHCIOTAX 1 COMAX 20.12.2  https://m.edsoo.ru/ff
023 0d50d2
Crioco0mI
T, bubmorexa [JOK
30 BozIOpOa B 26.12.2  https://m.edsoo.ru/ff
023 0d4ddo
nabopaTtopuun
[TpakTnueckas
pabota Ne 4 mo
teme «llomydaerue bubnmnoreka [JOK
31 U cOOMpaHue 27.12.2  https://m.edsoo.ru/ff =~ Ludporas madoparopus RELEON
BOZIOPOJIA, 023 0d4f42

WU3yYEHUE E€TO
CBOUCTBY»



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

MoutsipHbIil 00BEM

bu6nmmoreka [IOK

32 ra3oB. 3aKOH 09.01.2  https://m.edsoo.ru/ff
ABorazapo 024 0d542e
Brruncaenus
00BEMa,
KOJINYECTBA
BEILIECTBA 1432 110 bu6nuoreka [IOK
33 ero M3BECTHOMY 10.01.2  https://m.edsoo.ru/ff
024 0d55a0
KOJIMYECTBY
BEIIIECTBA WUIIN
00BEMY
Brrunciaenus
00BEMOB Ta30B 110
bubmmoteka [IOK
34 YPABHCHIIO 16.01.2  https://m.edsoo.ru/ff
peaxiuu Ha"OCHOBe 024 0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUM Ta30B
®dusznueckue u bubmmoteka [IOK
35 XUMUYECKHE 17.01.2  https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 024 0d587a
Cocras Hudposas madopatopust RELEON
OCHOBaHUM. bubmorexa TIOK Hudposoii pH,mratus c
36 23.01.2  https://m.edsoo.ru/ff ’
[Tonstre 00 024 0d5902 3KMMOM;IISITh XUMHUYECKUX
WHINKATOpaxX - CTaKaHOB(25Mi1);IpOMBIBAJIKA
Bonma xak
PacTBOPUTENbD. bubmuoreka [JOK
37 Haceienusie u 24.01.2  https://m.edsoo.ru/ff
HEHACHII[CHHBIC 024 0d5b40

pacTBOpHI.



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

MaccoBas nois
BELIECTBA B
pacTBope

IIpakTrueckas
pabota Ne 5 o

TeMe puOOp IS OTIBITOB C ANEKTPUUECKUM
«[IpurotoBiieHue bubnuorexa [JOK TOKOM;UCTOYHHUK ITOCTOSTHHOTO
38 pacTBOPOB ¢ 30.01.2  https://m.edsoo.ru/ff =~ Toka;nmpoOUpKH-
onpeneaEHHON 024 0d5eba 21IT.NPOHYMEPOBAHHBIE; TYYHHKA; CITUP
MAacCOBOH I0JIeH TOBKa;IIPOOKH 2 IIT.ITHHIICT.
pacTBOPEHHOTO
BEIIICCTBA
KonTponbhas
pa6ora Ne2 110 bubmnoreka IIOK
39 rente «KHCOpox 31.01.2 https://m.edsoo.ru/ff
' 024 0d6342
Bonopoa. Bona»
Oxcuapl: cocras, bu6mmoteka [IOK
40 KIaccu(pUKanus, 06.02.2 | https://m.edsoo.ru/ff
HOMEHKJIaTypa 024 0d664e
[Tonyuenue u
XUMHYECKHE
CBOMCTBA but6mmoreka [IOK
41 KHUCJIOTHBIX, 07.02.2 https://m.edsoo.ru/ff
OCHOBHBIX U 024 0d664e
aM(OTEPHBIX
OKCHJIOB
OcHoBanust: Bubmmoreka ITOK Hudposas nadopatopust RELEON
42 COCTaB, 13.02.2  https://m.edsoo.ru/ff =~ Iludposoit pH.mraTus ¢
KIIacCU(pUKALHS, 024 0d67ca 3aKUMOM;IISTh XUMHYECKHUX



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa CTaKaHOB(25MI1);IPOMBIBAJIKA
[Tonyuenue u
N HMUICCKC bu6nmoreka [IOK
43 cBOMCTEA 14.02.2 = https://m.edsoo.ru/ff
. 024 0d67ca
OCHOBaHUI
Kucnotsl: cocTas, bu6nuoreka [IOK
44 KJIaCCU(pUKALIUS, 20.02.2  https://m.edsoo.ru/ff
HOMEHKJIaTypa 024 Odfee2
[Tosryuenue u bubnmnorexka HOK
45 XUMHUYECKHE 21.02.2 | https://m.edsoo.ru/ff
CBOICTBA KUCIIOT 024 Odfee2
Comnu (cpennue):
HOMEHKJIaTypa,
CI0CO6HI bu6mmoteka [IOK
46 — 27.02.2 | https://m.edsoo.ru/0
’ 024 0ad9474
XUMUYECKHE
CBOMCTBA
IIpaxTnueckas
pabota Ne 6.
Pemenue
JKCIIEPUMEHTAIIbH bubnmnorexka HOK
47 BIX 33J1a4 110 TeMe 28.02.2  https://m.edsoo.ru/0 udporas madoparopuss RELEON
«OcHOBHBIE 024 0ad9b7c
KJIaCCBI
HEOPTaHHYECKUX
COECTUHEHUI)
I'eneTnueckas Bbubnuoteka LIOK
48 CBSI3b MEXKIY 05.03.2  https://m.edsoo.ru/0
KJ1accaMu 024 0ad9a50



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

HEOPTraHUYECKHUX
COCIMHEHUN

O060061EeHNE U

bu6nmoreka [IOK

49 CHUCTEMaTH3aIUs 06.03.2  https://m.edsoo.ru/0
3HaHUH 024 0ad9ch2
KonTponbhas
pabota Ne3 o
teme "OCHOBHBIC bubnnorexa LHOK

50 TACCEL 12.03.2  https://m.edsoo.ru/0

024 Oad%ela
HEOPTaHUYECKUX
coeqrueHuin”
[TepBbIie MOMBITKH
KJIaCCU(UKAIIUN
XHUMUYECKHX bu6nuoreka [IOK

51 AJIEMEHTOB. 13.03.2  https://m.edso0.ru/0
ITonsarue o 024 Oad9ffa
rpynmnax CXOTHBIX
3JIEMEHTOB
Ilepuonnueckuii
3aKOH U
[Tepuonnueckas bu6nuorexa LIOK

52 cucreMa 19.03.2  https://m.edsoo.ru/0
XUMHUYECKHX 024 Oada52c
anemeHToB /l. U.

MenpaeneeBa
TTepHObI, TpyIIIEL, bubmuoreka [{OK
53 I — 20.03.2  https://m.edsoo.ru/0
024 Oadab2c
54 CtpoeHune aToMOB. bubmuorexa [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CocraB aTOMHBIX 02.04.2  https://m.edsoo.ru/0

anep. U3oTomnsl 024 0ada342

Crpoenue

AJIIEKTPOHHBIX

000J109eK aTOMOB bubmuorexa [JOK
55 3JICMCHTOB 03.04.2  https://m.edsoo.ru/0

[Meproanyeckoii 024 Oada6bc

cuctemsl /1. W.

MenneneeBa

XapakTepucruka

XUMHYECKOTO

3JIEMEHTA 1O €0 bu6mmoteka [IOK
56 MTOJIOXKEHUIO B 09.04.2  https://m.edsoo.ru/0

[Tepuoauyeckoit 024 Oada824

cucteme /1. 1.

Meneneesa

3HadeHue

Ilepuonnueckoro

3aKOHA JJIS

bubmmoteka [IOK

57 PaSBHTHA HayxH # 16.04.2  https://m.edsoo.ru/0

npaktuku. J[. . 024 0adag6e

MenneneeB —

Y4€HBII, IEAArOT U

TpaXKTaHUH

DIEeKTpOOTpULIATEN

LHOCTE ATOMOB bu6nuorexa LIOK
58 17.04.2  https://m.edsoo.ru/0

XAMHYECKHUX 024 Oadaab8

3JIEMEHTOB
59 WNonnas bubmuoteka [JOK Hudposas nadopatopust RELEON



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

XHMHUYECKasl CBS3b 23.04.2  https://m.edsoo.ru/0  IuhpoBoil JATIKK TeMITEPATyPHI
024 Oadac34 TJIATUHOBBIN; TaTYNK TEMIIEPATYPHI
TEPMOIAPHbBIN
udposas nadboparopus RELEON
Kosanenrias bubnnorexa LIOK Engpomﬁ aaTqu TSMHC aTyphl
60 MOJIIpHAs 24.04.2  https://m.edsoo.ru/0 nnanIHOBHﬁ AT TGMI‘IIJG ;’f -
XUMHUYECKas CBS3b 024 Oadaab8 i patyp
TEepMOTIApHBIN
KoBanentnas bu6nuoteka [IOK
61 HETIOJIIpHAst 30.04.2 | https://m.edsoo.ru/0
XHUMHYECKast CBSI3b 024 Oadaab9
CrremeHs bubmnoreka IIOK
62 07.05.2  https://m.edsoo.ru/0
ORHCICHIA 024 Oadae28
OKHUCIUTENbHO- bubmmoreka [IOK
63 BOCCTAHOBHUTEJIbHBI 08.05.2 https://m.eds00.ru/0
€ peakuuu 024 0adb076
OKUCIHTENH 1 bubmorexa [JOK
64 14.05.2  https://m.edsoo.ru/0
BOCCTAaHOBUTEIIN 024 0adb076
KoHTtponbHas
pabota Ne4 mo
Teme «CThOCHIE bubmmorexa [JOK
65 ™ 15.05.2  https://m.eds00.ru/0
aroma. 024 0adb486
XuMHu4deckas
CBSI3b)»
PesepBHBIi ypoOK.
o 60§HICHI/IGYE bubmuorexa [{OK
66 21.05.2  https://m.edsoo.ru/0
CcUCTEMaTH3aIUs 024 0adb33c

3HAHUH



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

PesepBHBI ypOK.
OGobwete i bu6nmoreka [IOK
67 1 21.05.2  https://m.edsoo.ru/0
CI/ICTel\faTI/ISaI_[I/IH 024 0ad9ch?
3HaAHUU
PezepBHbIii ypoK.
o 6OgH.ICHI/IeyII; bu6nmoreka [IOK
68 1 22.05.2  https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaI_II/I}I 024 0d61c6
3HAHUM
69 0
70 0
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HUcnoan3oBanue
Hara uudgposbie
n/ | Tema ypoka Bcer  Konrpoabunl  Ilpakruyeckn oGopyaoBaHMst
u3ydyeHusi  obOpa3zoBaTebHbIE " "
n 0 e padoThl e padoTsl Touka pocra
pecypchbl
[Tepuoanueckuit
3aKOH.
[lepuoanueckas bubnuoreka [IOK
1 cucTema 1 05.09.202 = https://m.edsoo.ru/00adb59
XUMHYECKHAX 3 e
anemeHToB J[. U.
Menneneesa
3aKOHOMEPHOCTH B
H3MEHEHUH CBOIICTB bubnuoreka [IOK
2 XUMHYECKHX 1 06.09.202 = https://m.edsoo.ru/00adb6b
3JIEMEHTOB TIEPBBIX 3 6
TpEX MEPUOIOB
Knaccudukanus u
HOMCHKIATVDA bubmuorexa [JOK
3 P 1 12.09.202  https://m.edsoo.ru/00adb7e
HEOPTaHHYECKUX 3 )
BEIICCTB -
Hudposas
Buner xumunyeckoit naboparopus
bubmuorexa [JOK
CBSI3U U THIIEI RELEON
4 1 13.09.202  https://m.edsoo.ru/00adbac .
KPUCTATUICCKIX 3 6 [udpopoii qaTank
pemETOK h TEMIIEpaTypPhbl
TUIaTUHOBBIM
5 KontponbHas 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

pabota Nel mo Teme
«IToBTOpEHUE U
yriyOJIeHHE 3HAaHUT
OCHOBHBIX Pa3/IeJIoB
Kypca 8 kiaccay

Knaccudpukanus
XAMHUYECKHUX
peakuuii mo
pa3IUYHBIM
MIPU3HAKAM

ITonsatue o
CKOpPOCTH
XHUMHYECKOH
peakuuu. [lonstue o
TOMOTE€HHBIX U
TeTePOreHHBIX
peaKIusx

Ilonsatue o
XUMHUYECKOM
paBHOBECHH.
dakTopsl,
BIIUSIONIHE HA
CKOpPOCTh
XUMHYECKOH
peaKkuuu u
MOJIOKEHHUE
XHUMHYECKOTr0
paBHOBECHS

19.09.202
3

20.09.202
3

26.09.202
3

27.09.202
3

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcb
0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9
a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28
C

Hudposas
nabopaTopus

RELEON
Hudposoii gatuuk
TEMIEPATypPhI
TJTATUHOBBIN

Hudposas
naboparopus
RELEON
Hudposoit gaTank
TEeMITepaTyphl
IJIATUHOBBIN

OKHCIIUTENBHO-

bu6mmoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

BOCCTAHOBHUTEJbHBIE 03.10.202 https://m.edsoo.ru/00adcad
peakuuu 3 €
0OBa.
Teopus Hudposas
. nabopaTtopus
AIEKTPOJIUTUUECKON bubnnoreka [HOK
RELEON
10 JIUCCOLMALINM. 04.10.202 https://m.edsoo.ru/00adcd6 .
Hudposoii natumk
CuiibHbIE U ci1a0ble 3 8
3JICKTPOTIPOBOTHOCT
AJICKTPOJIUTHI "
Monurle ypaBHEHHUS Bubmzorexa LIOK
11 °yp 10.10.202 https://m.edso0o.ru/00add44
peakuui
3 8
XUMHUYECKHE
CBOICTBA KHUCJIOT U
OCHOBAHHUIH B CBETE Bubmzorexa LIOK
12 N 17.10.202 https://m.edsoo.ru/00add5d
Mpe/icTaBIeHH 00 3 8
BJIEKTPOIUTUYECKON -
IUCCOLAIIAN
XUMHYECKHUE
CBOIICTBA COJIEH B
cBeTe bubmuorexa [JOK
13 . 18.10.202 https://m.edsoo.ru/00add8b
Mpe/icTaBIeHH 00 3 9
ANMEKTPOIUTUIECKOM -
IUCCOLIHAIANA
Houstie o bubnmoreka [JOK
14 . 24.10.202 https://m.edsoo.ru/00add9d
THJIPOJTU3E COJIeH
3 4
O600mmenue u bubmuorexa [JOK
15 CHCTEMAaTH3aLUs 25.10.202 https://m.edsoo.ru/00addd1
3HAHUUN 3 2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

Hudposas

[IpakTnueckas
nabopaTopus
pabora Ne 1. bubnmoreka [JOK
RELEON
16 «Pemenne 07.11.202  https://m.edsoo.ru/00addbf .
[udposoii gaTunk
9KCIIEPUMEHTAIbHBI 3 a
3IEKTPOIPOBOJTHOCT
X 3a7a49»
u
KonTponbhas
pabota Ne2 o Teme
«DNEeKTPOIUTUYECKA bubnuorexa [JOK
17 sl TUCCOLIMAITHA. 08.11.202  https://m.edsoo.ru/00addec
XuUMHUYeCKHe 3 0
peakuuu B
pacTBopax»
Ob6mas
XapaKTepUCTHKA
U bu6mmorexa [IOK
18 ] 14.11.202 https://m.edsoo.ru/00addfe
XUMUYECKUE 3 2
CBOMCTBA Ha -
puMepe XJiopa
XII0pOBOAOPOL.
ConstHast KUCTIOTa,
IMITCCKIe Bu6nmoreka [LIOK [udposas
19 . 15.11.202 https://m.edsoo.ru/00adel0 = naboparopus
CBOMCTBA, 3 4 RELEON
MOJTyYeHHE,
MIPUMEHEHUE
[TpakTnueckas
abora Ne 2 o reme bubmorexa [JOK
20 P i 21.11.202  https://m.edsoo.ru/00ade34
«Tonyuenne 3 3

COJISTHOM KHMCJIOTHI,



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

n3ydyeHue eé
CBOICTBY

Brluucienus mo

YpaBHCHUSM
I bu6mmoreka [IOK
21 . 22.11.202 https://m.edsoo.ru/00ade48
peaKui, eciu OJIuH 3 8
W3 peareHTOB JaH B -
n30BITKE
Oo6mas
XapaKTEPUCTHKA bubmmorexa [IOK
22 P P 28.11.202 https://m.edsoo.ru/00ade64
asieMmeHToB VIA- 3 3
TPYIIIBI -
AJIIOTPOIIHBIE
MoauuKaIu
cepnl. Haxoxienne
N bubmuorexa [JOK
cephl 1 eé
23 . 29.11.202 https://m.edsoo.ru/00ade64
COeINHEHNI B 3 a
MIPUPOJE. -
XUMHUYECKHE
CBOMCTBA CEpbI
CepoBonopon,
CTpOEHHE, bubnnoreka [JOK
24 ¢buznyeckue u 05.12.202  https://m.edsoo.ru/00ade80
XUMUYECKHE 3 2
CBOMCTBA
OKCHIBI CEPEI. ndponas
Ce H:ﬁl KI/I(?JIOTa Bu6moreka LOK nHa6(£paT0 Hst
25 p ’ 06.12.202  https://m.edsoo.ru/00adea2 patop
¢duznveckue u 3 3 RELEON

XUMHNYCCKHUC

Hudposoii natumk



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

CBOMCTBA, AIEKTPOIPOBOJHOCT
MPUMEHEHUE u
XUMHUYECKHUE

pcaKknuuy, JCxKaluue
B OCHOBC
IMPOMBIIIJICHHOI'O
crocoba MOJIYUYCHUA

bu6mmorexa [IOK

26 CCPHOI KUCIIOTHI. 12.12.202  https://m.edsoo.ru/00adec8
XHUMHYECKOE 3 a
3arps3HeHUE
OKpYy>Karoleu
CpeIbI
COCITUHEHUSMH CEPBI
Beruucnenue
MacCcOBOH 101 bubmuoreka [JOK
27 13.12.202  https://m.edsoo.ru/00adec8
BBIXOJIa MPOJTyKTa 3 a
peaknuu
O6mmas
XapaKTepUCTHKA
anemeHToB VA-
rpynmnsl. A30T, bubnuoreka [IOK
28 pacrpocTpaHeHHe B 19.12.202  https://m.edsoo.ru/00adeea
pUpo/Ie, 3 6
¢buznueckue u
XUMHUYECKHE
CBONCTBA
AMMUaK, ero bubmuorexa [JOK
29 ¢buznueckue u 20.12.202  https://m.edsoo.ru/00adf00
XUMHYCCKHE 3 4



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

CBOMCTBA,
MOJTyYeHUE U
MIPUMEHCHHE

[IpakTnueckas
pabota Ne 3 o Teme

bu6mmoreka [IOK

30 «[Tomyuenue 26.12.202  https://m.edsoo.ru/00adf18
aMMHaKa, U3y4CHHE 3 0
€ro CBOMCTB)»
Hudporas
ABOTHas KUCJIOTA, BuGorexa LIOK nabopaTopus
gy ¢ Quamiccknen 2712202 hitps/imedsooru/00adi3o oo ON
XI/IMUI/I‘IeCKI/Ie 3 6 Hudposoii natunk
CBOWCTBA AJIEKTPOITPOBOTHOCT
u
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B KauecTBe
MUHEPATBHBIX
yI1oOpeHuit. bubnuoteka [JOK
32 XUMHAYECKOE 09.01.202  https://m.edsoo.ru/00adf51
3arpsi3HEHUE 4 8
OKpYy>Karolen
CpeIbI
COCIMHCHUSIMU
azoTa
igfggﬁé (()\1/()0 Eﬂ bubnmoreka [JOK
33 10.01.202 https://m.edsoo.ru/00adf68
dbochopras 4 a

KHCJIOTA,



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

¢busnveckue u
XHMHYECKHE
CBOICTBA,
MOJTyYCHUE

34

35

36

Hcnonn3oBanue
docdaros B
KayecTBe
MHHEPATbHBIX
yI1oOpeHuit.
3arpsi3HeHue
MPUPOIAHOMN CpeIbl
dbocharamu
Yraepon,
pacmipocTpaHEeHHE B
MIPUPO/IE,
¢buznueckue u
XAMHYECKHE
CBOICTBa

Oxcunsl yriepona,
ux (puznyeckue u
XAMHYECKHE
CBOICTBA.
OKOJIOTUYECKHE
pOoOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJia
(V)

16.01.202
4

17.01.202
4

23.01.202
4

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc2
0

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9
C

bubmuorexa [JOK
https://m.edsoo.ru/00adfeb
e

37

VYroipHasa KUCiaoTa u
e€ con

24.01.202

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

4 c
[IpakTuueckas
Hudposas
pabota Ne 4 o Teme
" nabopaTopus
[Tonyuenue bubnunoreka [JOK
RELEON
38 YTIIEKUCIIOTO Ta3a. 30.01.202  https://m.edsoo.ru/00ae027 .
Hudposoii naTunk
KauectBennas 4 S
AIIEKTPOTIPOBOTHOCT
peakmus Ha "
KapOoHaT-MOH"
[TepBoHavasibHBIE
IIOHATHS 00
S —— bubmuorexa [JOK
39 P 31.01.202 https://m.edso0.ru/00ae054
BEIIECTBAX KaK O 4 o
COCIMHEHUIX h
yriaepoja
Kpemuuii  ero bubmuorexa [JOK
40 06.02.202 https://m.eds00.ru/00ae080
COEIMHEHUS
4 a
[IpakTnueckas
paborta Ne 5.
Pemenne
SKCIIEPUMEHTAIBLHEI Eubmorexa IIOK Hngposas
41 <52 ;{ o TeMe 07.02.202 https://m.edsoo.ru/00ae0bf = maboparopus
A 4 2 RELEON
«Baxxneimue
HEMETAIUIBI K UX
COEIMHEHUS
KoHntponbHas
abota Ne3 mo teme bubmmorexa LOK
42 P L 13.02.202 https://m.edsoo.ru/00ae0el
«Baxxueimue 4 8

HEMCTAJIJIBI U UX



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

COCONHCHUA»

43

44

45

O61as
XapaKTEPUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METAaJLJIOB.
Merannuueckas
CBS3b U
MeTaJuTndecKas
KpUCTaJUTMYeCKast
pemeTka.
duznueckue
CBOMCTBa METAJIJIOB

XUMHUYECKHE
CBOMCTBA METAJJIOB.
DNEeKTPOXUMHUYECKU
U psil HAIPSKEHUN
METAJIJIOB

OO0urue crmocoObl
MOJTyYEeHUs
meTauioB. CILIaBhI.
Breraucnenus 1o
YpaBHEHUSM
XUMHYECKAX
peakiuii, eciu OuH
W3 peareHTOB
COJIEPKUT MPUMECH

14.02.202
4

20.02.202
4

21.02.202
4

bubmuoreka [JOK
https://m.edsoo.ru/00ael103
e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15
6

bubmuorexa [JOK
https://m.edso0.ru/00ael15
6

46

IToustue o
KOPPO3UHU METAIIOB

27.02.202

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael27



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

4 8
Ienoumbie bubmuorexa [JOK
47 28.02.202 https://m.edsoo.ru/00ae14b
METaJlLIbI
4 2
Okcuael u bubmuoreka [JOK
48 THUAPOKCHIBI HATPHS 05.03.202 https://m.edsoo.ru/00ael4b
U KaJus 4 2
IllenoynO3eMEIBHBI bu6mmoreka [IOK
49 € METaJlIbI — 06.03.202 https://m.edsoo.ru/00ael5e
KaJIbLUA U MAarHUH 4 8
Baxneiimme bu6mmoreka [IOK
50 COCIMHCHHMS 12.03.202 https://m.edso00.ru/00ael5e
KaJIbIIHsl 4 8
O6o06menue u
51 CHCTEMAaTH3aIus 13.03.202
3HAaHUH 4
JKEcTkocTh BO/BI U bu6mmorexa [IOK
52 CIOCOOBI €€ 19.03.202 https://m.eds00.ru/00ae188
yCTpaHEHUs 4 6
IIpaxTrueckas
pabota Ne 6 o Teme bubnnorexa [JOK
53 "YKEcTKOCTh BOABI M 20.03.202 https://m.edsoo.ru/00aelae
METOJIbI €6 4 8
yCTpaHeHus"
bu6mmorexa [IOK
54 AnroMuHUT 02.04.202 https://m.edso00.ru/00aelc6
4 4
55 AmdoTtepHbIe bubmuorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

CBOICTBA OKCHJIA U 03.04.202 https://m.edsoo.ru/00aelc6
TUIPOKCUIA 4 4
Hudposas
bubnunorexa [IOK J1abopaTopust
56 Keneso 09.04.202 https://m.edsoo.ru/00aeld8 = RELEON
4 6 Ludposoii qaTuuk
JIaBJICHUS
Oxcupl,
THJIPOKCHJIBI ¥ COJTH bubmmorexa [IOK
57 16.04.202 https://m.edso00.ru/00ae35e
xenesa (1) u 4 5
xenesa (1) B
O06006111eHE U
58 CHCTEMATH3aLIH 17.04.202
3HAaHUH 4
IIpaxTrueckas
pabota Ne 7. Lindposas
Pemenue
IKCIIEPUMEHTAIBHBI Bubmorexa ITOK nabopatopus
59 23.04.202 https://m.edsoo.ru/00ae3de = RELEON
X safat ?0 reme 4 8 [udposoit naruank
«Baxneimme
JIaBIICHUS
MeTaJUIbl U UX
COCJTMHCHH S
Brrancnenus mo
YpaBHCHUSM
XUMHYECKUX bubmuorexa [JOK
60 peaKIui, eciv OJTuH 24.04.202  https://m.edsoo.ru/00ae175
U3 pEareHTOoB JiaH B 4 0

U30BITKE WU
COJICP>KUT IPUMECH.



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Breraucnenus
MAacCOBOH J0JIU
BBIXOJIa TPOJIYKTA
peakuuu

O0600111EHE U

61 CUCTEMATH3AIIIS 30.04.202
3HAHUN 4
KoHntposbHas
pabota Ne4 o Teme
62 «Baxueiimue 07.05.202
METaJUIbl U UX 4
COEIMHEHUS
Ponp xumuu B
CILICHII bu6nmoreka [JOK
63 P 08.05.202 https://m.edsoo0.ru/00ae427
YKOJIOTHYECKUX 4 0
npobem B
BemecTtBa n
MATCOHAILL B bu6nmoreka [JOK
64 p . 14.05.202 https://m.edso0.ru/00ae3f5
IIOBCEIHEBHOI 4 0
JKW3HU YEI0BEKA B
XHUMHUYECKOE
A DS3HOHIE bu6mmorexa [IOK
65 p . 15.05.202 https://m.edso0.ru/00ae427
OKpYyKaroIen 4 0
Ccpenbl -
PesepBHEIIT YPOK.
o 60§meHHey1F/1) bu6mmorexa [IOK
66 21.05.202 https://m.edso0.ru/00ae0d0
CHUCTEMAaTH3AINA 4 a
3HaHUHU B
67 PesepBHbIit ypok. bubnmoreka [JOK



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

O0600111EHE U
CUCTEMAaTH3ALHA
3HaHUU

21.05.202
4

https://m.edsoo.ru/00adb33
c

68

PesepBHbIii ypOK.
O06o061ieHuE U
CHCTEMAaTHU3alHs
3HaHUH

22.05.202
4

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2

69

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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