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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIUUECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YJaroImuXCsi, OMpeessieT BOZMOXHOCTH PeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peaau3ali BO3MOXHOCTEM M camMopa3BUTHS U (OpMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (pOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECIEeYMBAIOTCS CHEIM(UKON comaepx aHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBI NEPBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ m3ydeHuro. CopepaHHe CKJIQIbIBACTCS U3 CHUCTEMbI MOHITUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— 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 SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPHBJICYCHHEM 3HAHUH W3 paHee M3YyYCHHBIX YYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS ITPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKluid, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATEIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHHe YCIOBHMH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYAIOIUMHUCS OIIbITA
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATCILHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aronuXxcs TYMAaHUCTHUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.
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OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacos (2 gaca B Hejieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoWcTBa BelleCTB. ArperartHoe coctosHue BemiecTB. llondrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMoOcCBsI3b KOJIMYECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYECKHX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMIOAeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIt01eHue
M ONHCaHWE TMPHU3HAKOB TMPOTEKAaHWS XUMHUYECKHMX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
paszienieHus CMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHHUE, IUCTHIUISALIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TemmoBoit A(PeKT XUMHUYECKONW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxaeHue Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HacklmeHubie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NPUPOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyyeHue okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Panx akrusHoctn MetaiioB H. H. bekerosa. [1onydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeIe/IEHUE COJIEpKaHusl KUCI0poJia B BO3yXe, MOIyYeHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJyudeHUE, COOMpAHWE, PACIIO3HABAHWE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacCTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[OB HEOPTaHMUYECKUX BEIIECTB PAa3IMUYHBIX KIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxuHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtoB I H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, WOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOM PEIETKM M BHJIA XUMHUYECKOU
CBSI3H.

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

Knaccugukaius XUMUYECKUX peakiuil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHYECKON PEAKIMH U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHbI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHash KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydyeHue. Vcnosnb3oBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AIHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [lOHATHE 0 OMOIOTHYECKHN BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpexacraBieHuss o0 okcugae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCI0JIb30BaHUS CTPOUTENBHBIX MaTEPUaIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolmue (U3N4YecCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BAaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEeHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, coOupaHue, pacro3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminueckass CBSI3b M METANIMYECKAs KPHUCTAIIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblusa. BaxkHenmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKHE U XUMUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunbl U conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHWs, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis Mpu XUMHUYECKHUX OXKOTrax H
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIJIOB, IIOJUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.
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OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpPUCTA/UIMYECKas pEHIETKa, CIiaBbl, (U3MUYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPAaBUIAMM U HOpPMaMM IHOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMAIM3ALNN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JTIOCTOBEpHONW MH(OpMALUE O MEepeoBbIX JOCTUKEHHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIIOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEIOBEKa C MPHUPOJHON CPEIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHME IOCJIEACTBUH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO MPodeccuil U TpyAa pa3InyHOro pojia, yBaXXEHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBUJI OS30MMaCHOTO MOBEACHHS IPU paboTe ¢ BEIICCTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHSIMHU), UCTIOJIH30BaTh MOHSATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
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YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE HWHCTPYMEHTa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTENIBHO IPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METO/IBI U 3aMIPOCHI IPU MOUCKE U 0TOOpe MHPOopMaIK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Tpollecce Y4eOHOM U HCCIenoBaTeIbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, NIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIAITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM aIrOpUTM AEUCTBUH NIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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oOydarlomuMucs Hay4yHble 3HAHHUS, YMEHHs M CHOCOObI JeWcTBUM, crenuduyeckue s

OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBas JOJsA XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHBb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOIaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
o0o3Ha4yeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB, NOJTBEp)KJas  ONHUCAaHUWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKLINK;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIacCU(UKALNIO, BBIABICHHE NPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XWMHUYECKHX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE  METOJbl ~ TO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYyIOH M J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONpPEAEIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPYTHE).

K koHny oOyueHus B 9 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pPEaKIus, XUMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMEeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKluHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUeCKas pEeIETKa, KOpPO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeNeIbHO JO0IyCTUMAas
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCITOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIS COCTaBlIeHHMS (OpMyd BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPHUHAAJIEC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHUAX, 3aps] HOHA II0 XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OIMUCHIBATh U XapakTepu3oBaTh TabnuuHyio Gopmy Ileproauueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPUOABI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH O0OILIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpeJeNIax MajblX IEPUOAOB U TIIABHBIX IMOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) OOLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUii;

COCTaBJIATh YPABHEHUS JJICKTPOIMTUYECKON JUCCOLUALMU KUCIIOT, LIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIUH,
IIOATBEPKJAIOIINX CYIIECTBOBAHHE TI'€HETUYECKOM CBS3M MEXKIY BeElLIeCTBAaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX pPeakLui;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTa 10 (popMyJie COeTUHEHNs, MAaCCOBYIO JOJII0 BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoaTh MpaBWja I0JIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
0o0OpyIOBaHUEM, a TaKKe IpaBHUIa OOpAIIEHUS C BEHIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO Ja00OPaTOPHBIX XUMHUECKUX OIBITOB 1O MOJTYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, IMOATBEPKAAIOIINE KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-,
CWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M MOHBI HM3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKHUX BEILIECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JEITEIBHOCTH — AHAJINW3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allui0, BBISIBICHHE MPUYUHHO-CIIEACTBEHHbIX
CBA3€d — Ul U3Y4YECHMS CBOMCTB BECILECTB U XUMHUYECKUX DPEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HAOJIOJAEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' ¥ COJISIX 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 xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicamenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 Eggggg;;gﬁﬁmws?c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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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 pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' pyHsL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

KPEMHUU U UX COCIUHECHUS

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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoxka Kourpoubnbie IIpakTuyeckue A Aara op
n/n Bcero IIaH  ¢gaxr  O00pasoBaTelbHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Ponb xumun B 1 bu6mmoreka [IOK
JKU3HM 4YesioBeKa. Tena u BemecTa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTs! B m1abopaTopuu bubnnorexa [HOK
3 . 1
1 IpUEMBI OOpALIIEHUS C https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 YucThie BelecTBa U CMECH. 1 bu6mmoreka [JOK
Crioco0sl pazfeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOU COJIN)»
bubmuorexa [JOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEIIECTBA 1 brbmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

bubmuoreka [JOK

10
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcUTENIbHAS aTOMHAs Macca.
11 OtHOcHUTENbHAS MOJICKYJISIpHAs bubmorexa [IOK
yAp https://m.eds00.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUe U XUMUYECKHUE bu6mmoreka [IOK
sIBJICHUSI. XUMHUUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Buraucienuns konmuaecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM bubmorexa HOK
R YPaBHED https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukamnms xumMuaeckux
18 €aKIuii (CoeTMHEHHS bubmmorexa [JOK
peardt A ’ https://m.edso0.ru/ff0d3f34
pasnoXeHus1, 3aMeIeHNsI, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIoneauct. O0o0meHe U bubmoreia HOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KontponsHas padora Nel mo teme bubnuoreka [IOK

«BemiecTBa 1 XMUMHUYECKHUE

https://m.edsoo.ru/ff0d4290
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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
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

peaKium»

Bo3nyx — cMech razos. Coctan

bu6mmoreka [IOK

21 .K —

Bo3Ayxa. RUCIOPOAL — SIICMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe Bemectso. O30H
dusnueckre U XUMHUUYECKUE

99 CBOMCTBa KHCJIOpOJa (peaKIuu bubnnoreka [HOK
okucaeHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHIAX
Crioco0b! ITOIYYEHNS KUCI0POaa B

23 J1adbopaTopun iqn OMLII_HJ'IGHILOHCTI/I bubnmorexa LOK

patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHEe KHCIopoIa
TemnoBoit 3¢ ekt xumuaeckoit
peakiuu, MOHATHE O
24 TEPMOXUMHUUYECKOM YPaBHEHUU bubmmorexa LHOK
p yp ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKImsx
TomnuBo (HedTh, yroyib U METaH).
25 3ar ;13He1§1/1e(11;03 ¢ a, CII0COOBI Zro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanue bubmmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)

97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTBO. Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMHUYECKHUE

28 cBomcTBa Bogoponaa. [IpuMenenue bubmmorexa [TOK

Aoposa- 11p https://m.edsoo.ru/ffod4ddo
BOZOpOJA
29 [ToHsITHE O KUCITOTAX U COMSIX bu6mmoreka [IOK
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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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Cnoco0bl noity4eHus BOA0poia B

https://m.edsoo.ru/ff0d50d2
bubmuoreka [JOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas padora Ne 4 o Teme

31 «[Tomyuenne u cobupanue bubmmorexa LOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPOJa, U3yUYECHUE €r0 CBOMCTBY

39 Monsipabiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruunciaenuns o0béMa, KOJIMYECTBA

33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa LOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 YPABHEHUIO PEaKIMU Ha OCHOBE bubnnorexa [JOK
3aKOHa OOBEMHBIX OTHOIICHUN https://m.edsoo.ru/ff0d5708
ra3oB

35 dusnueckne U XUMUYECCKHE bu6mmoreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TorsTue 06 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputens.

37 HacsiieHHble ¥ HeHACHIIIIEHHBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

39 Kontponbnas padota No2 o teme bubmuorexa [JOK
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/ff0d6342

OKcupl: coCcTaB, KiIacCUpUKaIU,

bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u xuMuyeckue
41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, bu6mmorexa [IOK
kiaccuduKalus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n xummudeckue bubnuoreka [IOK
CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue n xummudeckue bubnnorexa [HOK
CBOMCTBA KUCIJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeguue): HOMEHKIATypa,
46 cnoco((ifi) nji)n )eHI/ISI XI/IMI/I‘{ZSKI/IG bubmorexa HOK
. yi ’ https://m.eds00.ru/00ad9474
CBOWCTBa
ITpakTuyeckas padora Ne 6.
47 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [IOK
3aja4 1o reMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUIDY
I'eneTnyeckas CBS3b MEKAY
48 KJIaCCaMH HEOPTaHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnmuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padorta Ne3 o teme bubnmoreka [JOK

"OCHOBHEIE KJIACCEI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYeCKUX CoeqMHEHUN"

[lepBbie NOMBITKY KIaCCUPUKATUU

51 XUMHUYECKUX dJIEeMEHTOB. [loHsaTHE bubmorexa LHOK
https://m.edsoo.ru/00ad9ffa

O TPYIINAX CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U

59 [Tepuonuueckas cucrema bubnnoreka [HOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00ada52c
MenaeneeBa

53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmorexa HOK

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

54 Crpoenue atomoB. Coctas bubnmnoreka [JOK
aTOMHBIX sifiep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK

55 aTOMOB PJIEMEHTOB bu6mmoreka [IOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHYECKOTO

56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa

57 JUISl pa3BUTHS HAYKH U MTPAKTHKHU. bubnnorexka [JOK
. . MeHneneeB — y4E€HBIN, https://m.edsoo.ru/00ada96e
MeJaror ¥ rpakJIaHuH
DIEeKTPOOTPHUIIATETFHOCTH aTOMOB

58 XAMHYECKUX AJIEMEHTOB/ bubmuorexa [JOK

Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

59 Honnast xumucckas cpssb . https://m.edsoo.ru/00adac34
60 KoBanientHas nonsipHas 1 bubnmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnnoreka [HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens okHcICHuA . https://m.edsogru/OOadae28
63 OKuCIUTENbHO- 1 bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMH https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 httos://m.e dsogru 100adb076
KonTponbnas pabota Ne4 mo teme
65 «CtpoeHue aroma. XuMudeckas 1 bubmmorexa LIOK
https://m.edso0.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
cHCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara ara  UHppoBbIe
Tema ypoka Kontpoabubie IIpakTnueckue A
n/n Bcero IIaH  ¢gaxr  O0pasoBaTelbHbIE
padoThI padoTshI
pecypcbi
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
MeHneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHYECKHX 3JICMECHTOB 1 bubmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme

5 «IToBTOpEHUE U yriyOIeHue 1 1
3HAHU OCHOBHBIX Pa3/eiioB Kypca
8 Kiacca»

Knaccudukanus XuMHaecKux

6 €aKIUH 110 Pa3INIHBIM 1 bubmmorexa LOK
P p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eakud. IToHsITHE O TOMOTEHHBIX 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
Y TEeTEPOTreHHBIX PEAKLUAX

8 [ToHsITHE 0 XHUMHUYSCKOM 1 bu6mmoreka [IOK
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PAaBHOBCCHUHU. CDaKTOpBI, BIIMAOIIUC
Ha CKOpPOCTb XHUMHUYECKOU p€akuuu
U ITOJIOKCHUE XUMHNYECKOI'O

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

paBHOBECHUS
9 OKHUCIUTENBHO- bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON
10 ncconuarmy. CUibHbIE U ciaa0dble bubmorexa [IOK
A HHATIH https://m.edso0o.ru/00adcd68
AJIEKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE bubmuorexa [JOK
MpeACTaBICHUIN 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJIATUICCKON JTUCCOITHAITUT
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubmorexa [IOK
pea N https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITUT
14 ITousiTHE 0 TUAPOIN3E COJIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHNEe U CUCTeMAaTU3aIHs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuueckast pabora Ne 1.
16 «Perrenue KCriepuMeHTaAIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbhas padorta Ne2 o teme
bu6mmoreka [JOK
17 «INEKTPOIUTUYECKAS

nuccoruanyst. XUMHUYECKHE

https://m.edsoo.ru/00addecO
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peaKiu B pacTBOpax»

OO61mas xapakTepucTHKa

18 rajoreHoB. XMMUYECKHUE CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpe XJIopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKHUE CBOWCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00ade104
MOJyueHUe, IPUMEHEHHE
[TpakTuueckast pabota Ne 2 o
20 teme «llomydeHue consiHON bubmorexa LHOK
" " . https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3y4YeHHE €€ CBOMCTBY
Brrurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH bubmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO0m1as xapakTepucTuKa bubnunorexa [JOK
aneMeHToB VIA-Tpymnmbl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH
93 cepbl. HaxoxieHue cepsl u €€ bubnunorexa [JOK
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBo0pO/1, CTPOCHHE,
24 (I)I/II;I/I‘{CCKII/:e u XI/II;/II/I‘-IGCKI/IG bubnmorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 ¢du3nveckrue 1 XUMHUYECKHE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHE
XyUMHUYeCcKre peaKIui, JISKaIIne B
p bu6mmoreka [JOK
26 OCHOBE MPOMBIIIIEHHOTO CIToco0a

MOJIyYEHUS] CEPHOI KUCIIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIllen cpebl
COEIMHEHUSIMU CEPBI

Briuncienne MaccoBOr 10U

bu6mmoreka [IOK

27
BBIX0/Ia IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
aneMeHToB VA-rpynisl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOJIE bubmorexa [IOK
pactipoctp pHpoe, https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
AmMMuak, ero pu3ndecKue u

29 XUMUUYECKHUE CBOICTBA, IOJIYUYEHNUE Bubmorexa ITOK

’ i https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
IIpaktryeckast padora Ne 3 o
30 TCII)VIG «[Ton ef?ﬂe aMMHaKa bubmmorexa LHOK
i . ’ https://m.edso00.ru/00adf180
U3YYEHHE €r0 CBOMCTB)

31 A3oTHas KucjoTa, e€ Gu3nvIecKue bubnuoteka [JOK
U XUMHUYECKHEe CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHUS B KAYECTBE

39 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edso0o.ru/00adf518
OKPYXKArOIIeH Cpebl
COEIUHEHUSAMH a30Ta
®dochop. Oxcua pochopa (V) u

33 dbocdopnas kucnora, puznyeckue bubnuorexa [JOK

1 XUMHYECKHE CBOMCTBA,
MOJIyYEHHE

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochatos B
KauecTBE MHUHEPAIbHBIX

bubmuoreka [JOK

34
ynoOpeHuil. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MPUPOHON cpenbl pochaTamu
Yraepon, pacmpocTpaHeHHUE B
35 npu f)/:[e gnsnzecxie u BuGmorexa LIOK
PHPOJIE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuppl yriaepoaa, ux pusudeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MPOOITEMBI bubmmoreka LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
N bubnuorexa [JOK
37 VYronpHas KUCIIOTa U €€ CO
TONBHAT KHETOTA H HH https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o
teme "[lonydenue yriekucioro bubnnoreka [JOK
38
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O Bubmiorexa LIOK
p - https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoaa
40 KpemHunii u ero coeuHeHus BuGmiorexa LIOK
P & https://m.edso00.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue sxcniepuMeHTalIbHBIX bubnuoreka [IOK
3a1a4 1o TeMe «BaxkHenmue https://m.edso00.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHIS
42 KonTtponbHast padora Ne3 o reme bubnuoreka [IOK
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«BaxHeln1e HeMeTallIbl U UX
COETMHEHU S

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

OO01mas xapakTepuCTHKa
XUMHYECKHX 3JIEMCHTOB —
MeTasIoB. MeTaiueckast CBsI3b

bubmuoreka [JOK

43
U MeTaJIndecKas https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
Dusnyeckre CBOUCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUYECKUN DS bubmaorexa [JOK
p N P https://m.edso0.ru/00ael1156
HANPSDKEHUH METAJIOB
O61mue crnocoObl MOTyYeHUs
MeraioB. CriaBel. Beruncienns
45 10 YpaBHEHHUSIM XMMHUYECKUX bubmorexa LHOK
P o https://m.edso0.ru/00ael1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 TToHsATHE O KOPPO3UN METAILIOB bubmorexa [IOK
PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJUIEI
i https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmuotexa [JOK
KaJIns https://m.edsoo.ru/00ael4b2
[IlenoyHO3EMENBHBIE METAIIBI — bubnuorexa [IOK
49 . .
KaJbIUH 1 MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueiimnme coeIMHEHNUA KaJIbIUAA Eubmorexa IIOK
a B https://m.edsoo.ru/00ael5e8
51 O000IIIEHNE U CUCTEMATU3ALUS

3HAHUH
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JKEcTtkocTh BOJBI U CIIOCOOEI €8

bubmuoreka [JOK

52 yCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o
53 TeMme "JKECTKOCTH BOABI U METOBI bubmmorexa [IOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bu6mmoreka [IOK
>4 Asmomuinit https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
= Keieso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIU bubnnoreka [JOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNe U CUCTEMATU3 AL
3HAHUH
[Tpaktrueckas padota Ne 7.
Pemenne skcnepruMeHTAIBHBIX bubnunorexa [JOK
59 .
3a/1a4 1o reme «BaxxHeimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Berarcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIMA, €CIIA OJTUH
60 U3 PeareHTOB JIaH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJH BbIXOJa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3 AL
3HaHUH
62 KonTtponsHas padora Ne4 o teme
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«BaxHeu1me MeTajuibl U UX

COETUHEHUS
63 BemectBa u maTepuansl B 1 bubnunoreka [HOK
IIOBCEHEBHOM KU3HHU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmmoreka [JOK
OKpYKarolllei cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbli ypoK. O606i11eHHe u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus, 8 knacce/ I'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»
Xumus, 9 kmace/ I'abpuensa O.C., Octpoymo WN.I'., CnagkoB C.A., AKnnoHepHOE
obmectBo «M3marenscTBo «IIpocBenienne»
tabmuiel: [lepuoamueckas cucrema xumudeckux smeMeHToB JI. M. Menneneesa,
TabJIUIIa PACTBOPUMOCTH, IEKTPOXUMHUECKUN DSl HANIPSDKEHUST METAIIIIOB

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb. -Peanun3arms-
tpedoBannii-PI'OC-0cHOBHOI0-00111er0-00pasoBanna.-MeToTHIECKOe-II0CO0 e IS -

yunress.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
https://m.edsoo.ru
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https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/
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