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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTelbHOH IpPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OO0, a Takke Ha OCHOBE ¢eaepalbHON
paboyeil mporpaMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPErnojaBaHusl y4eOHOro NpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMMa 1o XuUMUU Aa€T TPEACTaBICHUE O MeENsX, OOmmel crpareruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHUA OOydalOIIUXCS CpPEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IIPELyCMAaTPUBAET PACIIPEAEIECHUE €ro M0 KilaccaM U
CTPYKTYPUPOBAaHHE 110 pa3jenaM U TeMaM IPOrpamMMsbl IO XUMUU, ONIPENEIseT KOJIMUYECTBEHHbIE
Y KaUeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH ¢ YYETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTo Ipoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIUXCsl, ONPEAEIIeT BO3SMOKHOCTH MPEAMETA /IS pealin3aluu
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl Ha YpOBHE
OCHOBHOT0 0011ero oOpa3oBaHMsl, a TakKKe TpeOOBaHUW K pe3yibTaTaM OOy4YeHUs XUMHUHM Ha
YpOBHE IIeNiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB yueOHO-II03HABATEIBHON JESTEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CITY’)KUT OCHOBOH 115t (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
IPE/ICTaBICHUI O MaTepUAIbHOM €AMHCTBE MHUPa, BAKHYIO POJIb HTPAOT (hOpMHUpYEMbIe XUMUEH
MNpeaACTaBJIICHHA O B3aUMOIIPCBpALICHUAX SHCPIrunu U 00 OBOJIIOLIMHA BCUICCTB B MPUPOJIC, O ITYTAX
peuieHuss TIO0ANBHBIX MPOOJEM yCTOHYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
IHEPreTUYeCKOH, MUIIEBON U HKOJIOIHIECKOH O€30IIacCHOCTH, MPOOIIEM 3JpaBOOXPAHEHNUS.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BOZMOXKHOCTEH JIJIsl caMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
MCCJIEIOBATENIbCKUX YMEHUM, HEOOXOAMMBIX KaK B TIIOBCETHEBHOW KU3HHM, TaK U B
npohecCuoHaNbHOM NesTeNbHOCTH;

3HAKOMUT CO CHCI_[I/I(i)I/IKOI\/’I HAaYyYHOI'O MBbIIJICHUA, 3aKJIaJAbIBACT OCHOBBI HCJIOCTHOT'O
B3rjsiga Ha  €AUMHCTBO npupoasl MW YCJIOBCKA, ABIACTCA  OTBECTCTBCHHBIM  OTAIlOM
B (I)OpMI/IpOBaHI/II/I eCTeCTBeHHO-HayT{HOI‘;I I'paMOTHOCTHU O6y‘IaIOH_II/IXC$I;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPHUPOJE, K UYEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBieHHs B OOyYEeHUM XUMHH OOecredyuBaroTcsl Crelnu(UKoN coiepixaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN SBIISETCS MeJaroruyecky aJaiTHPOBAHHBIM OTpaXKeHHeM 0a30BOM
HayK{ XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOMIEr0 OOpa3oBaHHS OPHEHTUPOBAH HA OCBOCHHE
O6y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI IICPBOHAYAJIbHBIX HOHSATHUHU XHUMHH, OCHOB HeOpFaHI/I‘-IeCKOI\/II XUMHHU U
HEKOTOPBIX OT/ACIBHBIX 3HAYMMBIX TIOHSTHI OPraHUYEeCKON XUMHH.

CrtpykTypa coiepxaHHUsi IpOrpaMMbl 10 XMMUU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ mzydeHuro. CopepkaHMe CKIIAJbIBAETCSI U3 CUCTEMbI MOHATHM O XMMHYECKOM
JJIEMEHTE W BELIECTBE M CHCTEMbl MOHATUH O XUMUYeckoi peakuuu. OOe 3T CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY HOCIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— MpeAcTaBiICHUN 00 AICKTPOJUTHYCCKON AUCCOIMAIIMH BEIIECTB B paCTBOPax.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOIYYCHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCSI IOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBIIOTHSSA
(GyHKLIUU 00bSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOECHUS M BOZMOXKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHUS U ITOJTyYEHUS U3y4aeMbIX BEIECTB.

OcBoeHue MporpamMmbl 10 XHMHUH CHOCOOCTBYeT (DOPMHUPOBAHUIO MPEICTABICHHUS O
XMMHUYECKON COCTABIIAIOLIEH HAay4yHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJIBL,
ONCHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHUIO U METO/laM ITO3HAHUA B HAYKC. I/I3yT~ICHI/IC XHUMHHN
IPOMCXOIUT C IPUBJICUCHUEM 3HAHU U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaMeToB: «OKpy Karomui
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KiIacey.

[Tpu u3yyeHUN XUMUN IPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YelloBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYpbl. 3ajlaya y4eOHOro IMpeaMera COCTOUT B (pOPMUPOBAHUU
CHCTEMbl XUMHMUYECKUX 3HAHUN — BaXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIO’)KEHUH, JOCTYMHBIX O0000IIEHNH MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM MO3HAHUS IPU U3yYEHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GOpMUPOBAHUM M PA3BUTHH TO3HABATENIbHBIX YMEHUH H MX MPUMEHEHHMH B Yy4eOHO-
IIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIIBCKOM JIeATEIbHOCTH, OCBOEHUH MPaBUJI OE€3011aCHOTO
oOpaleHus C BeleCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHHs Ba)KHOE 3HAuUCHHE
pUOOPEH TaKKe LEIH, KaK:

—opMupoBaHUE HMHTEIUIEKTYyaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIHbHOMY MPHHSATHIO PEIIEHUH, CIMOCOOHON aJaanmTHpOBATHCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

—HaIlpaBJICHHOCTh OO0Yy4YEeHHs] Ha CHCTEMaTH4ecKoe MpHOOIIeHHe O0OydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  MeETOoJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO M Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;



—o0ecrneyeHre YCIIOBHM, CIMOCOOCTBYIONMIUX TPHOOPETCHUIO OOYYArOIIMMHUCS OIbITa
pa3HooOpa3HON NesATENTFHOCTH, TIO3HAHUS W CaMOIIO3HAHHMS, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIILHOC 3HAYCHUC I PA3JIMUHBIX BUAOB JACATCIbHOCTH,

— hopmupoBanue o0 PYHKIHMOHATHHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
YHCIIe YMEHUI 00BSICHSTH U OIIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPU M3YyYCHHH XHMHUH, NMPUMEHATh WX MPH PEIICHHH MPOOJIeM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM JESATEILHOCTH,

— opmupoBaHue y 00yJarOIIMXCsl TYMaHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHWHA JJI1 BBIPAOOTKM 3KOJOTHYECKH IEIeCO00pa3HOro MOBEICHUS B OBITY U
TPYJAOBON JEATENLHOCTH B LENSIX COXPAHEHHs] CBOETO 370POBbs M OKpPYKArOIIeW MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po(UIIs ¥ HANPABICHHOCTH JTATBHEHINIEr0 00ydeHUSI.

OO0miee 4nciio 9acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezielnt), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘-Ia.]IbHBIe XUMHNYECCKHUE NMOHATHUSA

[Ipeamer xumuu. Ponb XMMHM B KM3HM 4YellOBEKa. XUMHUS B CHUCTEME HayK. Tena u
BellecTBa. u3nueckre CBOMCTBA BEIIECTB. ATperaTtHoe CocTostHuE BenlecTs. [lonsTHe 0 MeTogax
no3HaHus B XUMUU. UncTeie BemecTBa U cMecu. CriocoObl pa3/iesieHus: CMeCeil.

ATOMEI 1 MOJICKYIJIBI. Xumuueckue 351eMeHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. HpOCTBIe
" CJIOKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOC YUYCHUC.

Xumu4geckas (bopMyﬂa. BaneHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BECIIECCTB. OtHOocuTenbHaAss atoMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 10J1s1 XUMUYECKOI'0 PJI€MEHTa B COSTMHEHUH.

KomnuectBo BemecTBa. Mosb. MossipHast Macca. B3anMocBs3b KOJIMYECTBa, MACCHI U YU CIIA
CTPYKTYPHBIX €IMHHUII BeliecTBa. Pacy€Tel mo hopMynaM XMMHUYECKHX COCTUHEHHI.

@u3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ IMPU3HAKU. 3aKOH
COXpaHEHMs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus XuMHYECKUX peakuil
(coenuHeHUs1, pa3lIoKeHNs, 3aMEILCHHs, OOMEeHa).



Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMMYECKOH MOCy/n0#, mpaBuiamMu paboThl B jJabopartopuu U MpuéMamu
oOpateHust ¢ 1abOpaTOpHBIM O0OpPYyTOBAaHUEM, HM3YYCHHE W ONUCAHUE (PU3NISCKUX CBOMCTB
00pa3110B HEOPraHUYEeCKNX BEUIECTB, HaOMoAeHne (PU3HUecKUX (IJIaBJIeHUE BOCKA, TassHUE JIb/Ia,
pactupaHue caxapa B CTYIIKE, KAIIEHHE U KOHJCHCALMS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE METHOM MTPOBOJIOKH, B3AUMOICHCTBHE MeJIa C KUCIOTOMN) sIBJICHU, HAOII0IeHUE U
OIKMCaHUE MMPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEaKInii (pa3ioxKeHue caxapa, B3auMOJICHCTBUE
CEpHOI KHUCIOTBHI C XJOopuaoM Oapus, pasnoxenue ruapokcuna menu (II) mpu nHarpeBanum,
B3aMMOJICHCTBHE jKeme3a ¢ pacTBopoM conu Meau (II), m3yuenue crnocoOOB pas/ieleHusI CMECE:
C TMOMOIIbI0 MarHuta, (GUIbTPOBAaHUE, BBIMAPUBAHUE, JUCTHIUIALMS, Xpomarorpadus,
MMPOBCACHUEC OYHCTKHU HOBapeHHOﬁ coJju, Ha6HIOIIeHI/IC U OnrCaHuC PE3YyJIbTAaTOB HNPOBCACHUSA
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJeNeH MOJIEKYI
(ILIapoCTEPIKHEBBIX).

BaskHeiimue NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B npupoze, GU3NIecKue 1 XUMHUIECKUE CBOMCTBA (PEaKIMi TOPEHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl NOIy4eHHs KHUCIOpoJa B JIaOOpaToOpuu U
npoMbllieHHOCTH. KpyroBopot kuciopoaa B npupone. O30H — aiioTponHas MOAupUKaLus
KHCIIOpOJa.

TemoBoit 3PQPexT XUMUYECKOW peaklud, TEePMOXUMHUYECKHUE YypaBHEHUS, IK30- U
IHAOTEPMUYECKHE peakuuu. TOoImMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — aneMeHT u npocTtoe BemecTBo. HaxoxkieHne Bo1opoaa B mpupoie, Pu3ndeckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOORI MonyyeHus. KucioTer u conu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopsl. HacellieHHbIE U
HEHACBIILICHHBIE pPacTBOpPHI. PacTBOpHUMOCTH BelIeCTB B Boje. MaccoBas J0Jisl BEHIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE MPUPOIHBIX BoA. OxpaHa W OYHCTKA
MPUPOJTHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukanus OKcuaoB:
cosieo0Opasyroue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoaeoOpasyromue. Homenkinatypa
oKcHJ10B. PU3MUECKUE U XMMUYECKHE CBOMCTBA OKCUAOB. [loyueHne okCuios.

OcHoBanus. Krmaccudukamuss OCHOBaHM: IMIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMUMHYECKHE CBOMCTBAa OCHOBaHMU. llomyuyenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus xucinor. Homenknarypa kuciot. @U3ndeckue 1 XUMHUYECKHE
cBoiicTBa kUCHoT. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneit. dusnyeckne u XxuMuueckue CBoucTBa cosieid. [lomyuenue
coJIei.



I'ereTmueckas CBSI3b MEXKAY KilaCCaMH HCOPraHUYCCKUX COGIH/IHGHI/II\/'I.
Xumuueckuii IKCnepumenm

KaueCTBEHHOE ONpE/CIICHUE COAEpP KaHUs KUCIOpoJa B BO3JyXe, MOJTydyeHue, COOupaHue,
pacro3HaBaHUE M HM3YyYEHUE CBOMICTB KUCJIOPOJA, HAOIIOJEHUE B3aUMOACHCTBUS BEILIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMPEKpallleHusi ropeHus (mokapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJlydeHHE, cOOMpaHue, paclo3HaBaHHE U
U3y4eHUE CBOWMCTB BoAOpoja (ropeHue), B3auMmojeicTBue Bojopona c¢ okcugom wmeau (1)
(BO3MOYXHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOIEHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pAcCTBOPEHHUS BELIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BEILIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMHM (HaTpueM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/ICHUE M3MEHEHUS OKpacKH WHAMKATOPOB B pPAcTBOpPAx KHCIOT U LIEJIOUEH, M3ydyeHHE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOIM KUCIOTHI, KUCIOT ¢ METaJUIaMU, PEAKITUN
HEUTpalu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METajula APYruM
U3 pPacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajay 1o TeMe «Baxueilmme kiacchbl
HEOPTraHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3akon u Ilepuoguveckass cucremMa xummuuyeckux djaemeHtos /I, U.
MenneneeBa. CTpoeHue aToMOB. XMMUYeCKas ¢BsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie TOMBITKA KIACCU(PUKAINN XUMHUECKUX 3JIeMEHTOB. [IOHITHE 0 TPyIITax CXOMHBIX
3JIEMEHTOB (LI[EJIOUHBIE U IIETOYHO3EMENIbHBIE METAIIIbI, TaJIOT€HbI, HHEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHUJIBI M THAPOKCHUJIBI.

Ilepnonnueckuit  3akoH. Ilepmogmdeckas cucrema XMMHYECKHX diemMeHTOB [l
. MenneneeBa. Kopotkonepuoanas u anuHHonepuoHas ¢opmbl [leproanueckoi cuctembl
xumuueckux sneMmeHtoB JI. M. MenneneeBa. Ilepumoast u rpynmnbl. PU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBLI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHbl. CTpOEHUE 31EKTPOHHBIX
o0onouek aromoB mnepBbiX 20 XxuMmMuueckux dneMeHTOB Ilepmommueckoit cuctemsr [l
N. MengaeneeBa. XapakTepUCTUKA XUMHUYECKOTO AJIEMEHTA IO €ro MoJiokeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue lleproanyeckoro 3akoHa n [leproandeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHast u HEMOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3J1IeMEHTOB. MoHHas CBs3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHbBIC pCaKknunu. Hpoueccm OKHCJICHUA
1 BOocCTaHOBJICHUS. OKUCIUTEIIN ¥ BOCCTAHOBUTEIIM.

Xumuueckuii IKCnepumenm:



n3ydeHue 00pa3IoB BEIIECTB METAIIOB U HEMETAIIOB, B3aUMOICHCTBUE THAPOKCH 1A ITTHKA
C pacTBOpaMHM KHUCIOT M IIENOYEH, MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMK (rOpeHre, PEaKIuy Pa3IoKeHHs, COSTUHEHNS).

Meosicnpeomemmnuwie ceasu

PCaJ'II/I3aI_II/IH MCKITPECAMETHBIX CBsA3CH IIpru U3YYCHUH XUMUU B 8 kimacce OCYILICCTBIIACTCA
YCpe3 UCII0JIb30BAHNEC KAK O6IJ_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHSITI/Iﬁ, SABJIAFOIIIUXCA
CUCTEMHBIMH JJI1 OTACIIBHBIX IPEAMETOB €CTECCTBECHHO-HAYYHOI'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIHU3,
CHUHTE3, Kiaccu(UKaIs, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
MU3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaZlMOaKTUBHOCTb, MOJIEKYNa, SJIEKTPUYECKUN 3apsl, BEUIECTBO, TeJO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHHBI, SIUHUIIBI M3MEPECHUS, KOCMOC, IIAHETHI,
38361, ComHIIE.

buonorus: ¢porocunTes, apixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE OPOIBI, T0JIE3HBIE HCKOIAEMBbIE,
TOIJIMBO, BOJJHBIE PECYPCHI.

9 KJIACC
BemecTBo M1 XUMHYeCKasi peaKIust

[Tepuonuueckuit  3akoH. Ilepuoguueckass cucTeMa XHMMHYECKUX dj1eMeHToB /I
W. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX MNEPUOJOB, KaJMs, KaJIbIHUs U HUX COEIAWHEHHH B COOTBETCTBUU C
MIOJIOKEHHEM 2JIeMEeHTOB B [lepnonndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XMUMHUYECKON CBSI3U. THUIBI KPUCTAIIMYECKHX PEIIETOK,
3aBUCUMOCTD CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBA3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPTraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEIIIECTB.

Knaccudukanus XuMU4ecKiX peakuuid 1Mo pa3iuyHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MO TeTIOBOMY d(h(DeKTy, o N3MEHEHHUIO CTENEHEH OKMCIICHUS
XUMHUYECKUX DJIEMEHTOB, II0 O0paTMMOCTH, TIO YYacTHIO Karaiaum3aTopa). OK30- |
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue o ckopocTu XxuMmuueckod peakiuu. [loHsTue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TE€TEepPOreHHbIX peakuusx. Ilonstue o
karanuse. [lonsTie o xumuyeckoM paBHoBecHU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XMMHUECKOMN
pEeaKUy U MOJI0KEHUE XMMHUYECKOIO PABHOBECHS.



OKXUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKkuuu, SHGKTpOHHBIﬁ 0ajjaHC OKHUCJIHMTEIBHO-
BOCCTaHOBUTEIbHOMN pCaKknuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX
peaKuHﬁ C UCIIOJIb30BAHUEM ME€TOa 3JICKTPOHHOI'O OanaHca.

TeOpI/Iﬂ BHCKTpOHHTquCKOﬁ Jucconnanuu. :‘)HGKTpOHI/ITH U HEDJICKTPOJIMTEI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconranvu BCICCTB € pa3jIMUHbIMU BUAAMU XHUMHUYCCKOU CBs3U. CTEIICHb
Jucconuanuu. CunbHbIE U cla0bIe QJICKTPOJIUTLI.

Peakiun moHHoro o6MeHa. YCiOBUS NPOTEKaHMs peakLUii MOHHOIO OOMEHa, IOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KMCIIOT, OCHOBaHUI M COJEW B CBETE
IpEeACTaBICHUNH 00 3JIEKTPOJUTHUYECKON Jucconuanuy. KadecTBeHHblE peaklUd Ha HOHBI.
[TonsiTHEe O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJEISIMU KPHCTANIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasa), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHMOCTU CKOPOCTH XUMHMUYECKOW pPEaKIMU OT BO3ACHUCTBHUS Pa3IUUHBIX
(akTOpOB, UCCIIENOBaHUE IIEKTPOIPOBOJAHOCTU PACTBOPOB BEILIECTB, MPOLECCA JUCCOLMALUN
KUCIIOT, I1eJ104el U cojiel (BO3MOKHO HCIIOIb30BAHUE BUJICO MATEPUAJIOB), IPOBEIEHUE ONBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU MPOTEKaHUsl peaklUuidi MOHHOro oOMeHa (0OpazoBaHHE OCalKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OIBITOB, WIIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAaHOBUTEIILHBIX PEAKIUi (TOpeHHE, peaKu pa3joKEeHUs, COSAMHEHHs), PAcIo3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBI0 KAueCTBEHHBIX pPEAaKIMi Ha HOHbI, pELICHue
IKCTIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTa/jibl 1 UX cOeIUHEHUA

OO6mass xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHune U (PU3MUYECKHE CBOMCTBA MPOCTHIX BEIHIECTB — TaJIOTCHOB.
XVMHYEeCKUE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOACHCTBHE C MeTajulaMU, HeMeTaJllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleficTBre X10pa 1 XJIOPOBOJIOPOa HAa OpraHM3M YelloBeKa. BaxuHenmme XJi1opuabl
Y UX HAXOXJICHHUE B IPUPOJIC.

O6mass xapakrtepuctuka s1eMeHTOB VIA-Tpynnbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (puU3MUECKHe CBOMCTBA NMPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpOA, CTpoeHHe, (U3MYEeCKHe M XHUMHUUecKue cBoicTBa. OKCHIBI cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KuCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTEINs Kacca KUCIOT U crieluduueckue). XUMUYECKUEe peakiuy, JexKaliue
B OCHOBE IPOMBILIUIEHHOT'O CITI0CO0a MOTy4eHust CepHON KUCIOTHI. [IpriMeHeHne cepHOl KUCIIOTHI.
Conu cepHOM KHCIIOTBHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B NpPHUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSAMH CEPBI
(KHCTIOTHBIE I0XKIH, 3arPs3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHS.

OO6miass xapakTepucThuka 3eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHsS. A30T, pacHpoCTpaHeHHWe B MpUpoje, (HU3UYECKUue u
xummuueckue cpoiictBa. Kpyrosopot azora B npupoje. AMMHUak, ero Gpusndeckre 1 XuMU4ecKue
CBOWCTBA, MoytyueHue 1 npumenenue. Conu aMMoHus, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBRA,
npuMeHeHnne. KaduecTBeHHasi peakiysi HAa MOHbI aMMOHMS. A30THas KHUCJIOTa, €€ MOJIydeHHUe,
¢u3nueckue M XUMHUYECKHE CBoOicTBa (0OIIMEe Kak MpeACTaBUTENs Kilacca KUCIOT |



cneuuduyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynobpenuii. XuMHUECKOE 3arpsi3HEHNUE OKPYXKAIOMIEH Cpebl COSAMHEHHUSIMHA a30Ta (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMN
dochopa, puznueckue u xummueckue cporctBa. Oxcun docdopa (V) u docdopnas xucnora,
(Gu3nueckne M XUMHYECKHE CBOWCTBa, nosydeHue. lcmonb3oBanue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3meMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTETICHU OKUCIICHHUA. YTJIEepo/, alUIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoiictBa. Ancopoims. Kpyrosopot yriepoaa B mpupoe.
Oxkcunpl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA JKUBBIE OPTaHU3MBI,
MOJYyYCHUE W MPUMEHEHHEe. DKOJOrHMYecKre MpoOiieMbl, CBs3aHHbIe ¢ okcuaoMm yrieposa (1V),
TUIO0TEe3a II00aIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3 dekT. YronbHas Kuciora u eé
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHE M mpuMmeHeHue. KauectBennas
peakiusi Ha KapooHaT-HOoHBL. Mcnonp3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHavasibHble MOHATUS 00 OPraHUMYECKUX BELIECTBaX KAaK O COEIMHEHUSX Yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIJI€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, HedTh), IPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb
B OBITY M NPOMBIIITIEHHOCTU. [IoHATHE O OMOJIOrMYEeCKH Ba)KHBIX BEILIECTBAX: KHUpax, Oelkax,
yriaeBojax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYeCKUX COECJUHEHUI.

Kpemuuii, ero ¢usmueckne W XUMHYECKHE CBOWCTBA, IOIYYEHHE W TNPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpencrasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kuciote. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeliue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnEepumMeHm:

U3y4eHHE 00pa3ll0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOJIOJEHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NUeCKue U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE ¢ o0OpasuamMu ceppl M €€ COEAUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEepHUaoB), HaOMIOJeHUEe Tpolecca OOYrJIMBaHMS — caxapa IoJ  JeicTBUeM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEeHHE XUMHUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMyd Ha cylb(aT-uoH U HaOJIOJIeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYHO HCIIOJIb30BAHKUE BHIEOMATEpUAIOB), o0pa3amMu a30THBIX U POochHOpPHBIX yI00peHuH,
HoJy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IpOBEACHUE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHUSA U ¢poc]aT-noH U N3ydYeHHEe MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOKHO HCIIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YE€HHUE MOJAEICH KpPUCTAUIMYECKUX pemIETOK anmasa, rpadura,
¢ynepeHa, 03HAKOMIJIEHHE € MPOLECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM U yCTPONCTBOM ITPOTUBOra3a, MOJIy4eHUe, COONpaHue, paclio3HABAHNE U U3yUCHHE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEJIEHUE KAueCTBEHHBIX peaklUui Ha KapOOHAT M CHIIMKAT-HOHBI U
U3y4YE€HHE TMPHU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C TMPOJIYKIHUEH CHIMKATHOM
IIPOMBIIIIIEHHOCTH, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHelIlne HeMeTaluIbl U UX
COEZIMHEHUS.



MeTajliibl M UX COeIHMHEHUS

OO011ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUHM MX ITOJIOKEHHSI
B [lepuoguueckoil cucreme xumuyeckux snemeHToB JI. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenne MmertaioB. Metamnueckas CBA3b M METAUIMYECKash KPUCTAJIMYECKAs PEIIETKA.
DNEKTPOXUMUYECKUNA PSSl HampsokeHUM MerauioB. Du3MYecKWe U XUMUYECKHE CBOMCTBA
MmetauioB. O0mue crnocoObl nomydyeHus: MetaioB. [oHaTHe 0 KOppPO3UU METaIoB, OCHOBHbBIE
CHocoObl 3alMThl UX OT Koppo3uu. CrjaBbl (CTaslb, YyryH, AIOPATIOMHUHUH, OpoH3a) M HUX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[lenouynble MeTasuIbl: MonoxeHue B [lepuonnyeckoii cucteMe XUMUYECKUX Ay1eMeHToB /1.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoXAeHUE B npupoje. dusmueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{enouHO3eMenbHBIE METALIBI MATHUM U KaJIbLIMIA: 110J10KeHue B [lepuonnueckoii cucreme
xumudeckux snemeHtoB [[. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXIAEHUE B IPUPOJE.
®u3nueckue U XUMHYECKUE CBOMCTBA MarHus M KajiblMs. BaxkHelue cCOeIMHEHMs KajabLus
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CIIOCOOKI €€ YCTpaHEHUSI.

AmoMuHuii: mnonoxenue B Ilepuonnyeckoil cucTteMe XMMHMUYECKHUX 3J1eMEHTOB /.
M. MenneneeBa, CTpOCHHE aTOMa, HaXOXKACHUE B Ipupoze. PU3ndecKkue 1 XUMUYECKHE CBOMCTBA
anoMuHUS. AM(OTEpHbIE CBONCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHMUSL.

Kene3o: mnonoxenne B llepmoamyeckoid cucremMe XHUMHYECKHX 23yeMeHTOB /I,
. MeHnpneneeBa, CTpOCHHE aTOMa, HaXOXKACHHE B Mpupoe. Pu3ndeckue 1 XuMUYecKre CBOICTBa
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) m sxemeza (III), ux cocra, cBoiicTBa U
MOJTyueHUeE.

Xumuueckuii IKCnEepumMeHnm:

03HaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB U CIUIABOB, UX (PU3NUYECKUMHU CBOMCTBAMU, U3yUEHHE
pe3yabTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOJIb30BAHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEN
B3aMMOJICMCTBHUSL OKCHJA KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpOILlECCa TOPEHUs JKEIe3a B
KHACIOpOAe  (BO3MOXHO  HCIOJb30BAaHUE  BUAEOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, KaJbl¥s, aJIOMUHHUA, [IMHKa, *kene3a (II) u xenesa
(I1I), menau (II), HaGmtoieHNE U ONMMCAaHKE MPOLECCOB OKpAIIMBaHUS IJIAMEHM MOHAMU HATpPHS,
KaJIMs M KaJblUs (BO3MOXKHO HCIIOJIb30BAaHUE BHIE€OMATEPUANIOB), UCCIIEJOBAHUE aM(POTEPHBIX
CBOMCTB T'MJIPOKCH/Ia AJIFOMUHHUS U THUIPOKCH/IA IMHKA, PEHIEHHE SKCIIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BaykHel1e MeTaulbl U UX COETMHEHUS».

XuMus M OKpyxamouas cpeaa
BemecTBa n Marepuainsl B MOBCEAHEBHON JKU3HM 4YEIOBEKa. be3onmacHoe HMCIONb30BaHHE
BEIIECTB M XUMMYECKMX peakuuii B ObITy. IlepBas momols Npu XUMHUYECKHX OXKOTrax MU

OTpPaBJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYXKaIomel cpenbl (MpeaenbHas JOMyCTUMAas KOHIICHTPAIUs
Beniects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii IKcnepumernm:



n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUAIBI).
Meosicnpeomemmnuwie ceasu

Peaﬂmaunﬂ MCKITPECAMETHBIX CBsA3CH Ipyu U3Y4YCHHUU XNMHUH B 9 kiacce OCYILICCTBIIACTCA
YCpe3 UCII0JIb30BAHNEC KAaK O6IJ_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK 1 HOHﬁTHﬁ, SABJIAFOIIUXCA
CUCTEMHBIMH JJI1 OTACIIBHBIX IPEAMETOB €CTECCTBCHHO-HAYYHOI'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTb, HAOIIOICHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHS, MaTEPHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHJ, HW30TOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJA, DJICKTPUYECKUH 3apsifi, MNPOBOJHUKH, TMOJYIPOBOJHUKH,
TUAJICKTPUKU, (POTOIIEMEHT, BEIECTBO, TEIO, 0OBEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
PacTBOp, paCTBOPUMOCTD, KPUCTAITMYCCKAS PEeIIETKA, CIUIaBbI, (PU3UYCCKUE BEIMUUHBI, €MHUIIBI
M3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocunres, neixanwme, Omochepa, dKocHcTEMa, MHHEpAIbHBIC YHAOOpPEHHS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpabl, TOPHbIC OPO/IB, IOJIE3HbIE HCKOIIAEMBbIE,
TOIJIMBO, BOJJHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yibTaTbl OCBOCHUSA IIPOrpaMMbl OCHOBHOI'O 06IJ_ICFO O6pa3OBaHI/I$I
JOCTUTalOTCA B XO€ 06yquH51 XHUMHUHU B €IUHCTBE yT~I€6HOI\/JI 1 BOCIIUTATEILHOM JCATCIIBHOCTU B
COOTBCTCTBHUU C TpaAULIUOHHBIMHA pOCCHfICKPIMH CONOKYJIBTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LECHHOCTSAMU, IMPUHATBIMU B O6IIICCTB€ InpaBHJIaM MU HOpMaMMu NOBCJACHUSA U
CHOCO6CTBYIOT nponeccaM CaMOIIO3HAHUS, CaMOPAa3BUTHUSA U COLIMAJIN3alluN 06yt1a}oumxcs[.

JImaHOCTHBIE pPE3YIbTAThl OTPAXKAIOT TOTOBHOCTH 06yqa}onmxcs[ PYKOBOJACTBOBATLCSA
CHUCTEMOM ITO3UTHUBHBIX IOCHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B 4aCTU:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

LEHHOCTHOTO OTHOWIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHMUYECKON HayKH B J>KM3HM COBPEMEHHOro OOIEeCcTBa,
CIOCOOHOCTH BIaJIETh JOCTOBEPHON HH(OpMaIueil o MepeaoBhIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
MHpa 1 001I1ecTBa;



2) rPaKIaHCKOr0 BOCTIMTAHMS:

IIPEICTABICHUS O COLMAIbHBIX HOPMAaX M IPAaBHIAX MEXKJIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIeI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOI
COBMECTHOHM JIeATENFHOCTH MPU BBINOJHEHUN YYEOHBIX, IIO3HABATEIBHBIX 334, BBIIIOJHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHHIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOW AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
IIOBEJICHUE U IIOCTYIKH CBOUX TOBApUILEH € MO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUs MIOCIIEICTBUM ITIOCTYIIKOB;

3) LHCHHOCTH HAYYHOI'O ITO3HAHUSA

MHPOBO33PCHUYCCKHE MpEaACTaBJICHUA (6] BCIIICCTBEC u XHUMHYCCKOM p€aKknuu,
COOTBCTCTBYHOIIMUC COBPCMCHHOMY YPOBHIO PA3BUTUSA HAYKHM W COCTABJIAOINIHMEC OCHOBY IJId
NMOHUMaHHuA CyIHOCTH HaquOﬁ KapTHUHbI MUpPa, IIPCACTABJICHHA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
Pa3sBUTHUA IPUPOABI, B3AUMOCBA3AX YCIIOBCKA C HpI/IpOILHOﬁ CpCIIOfI, 0 POJIM XUMHUH B IMO3HAHUU
I9THUX BaKOHOMCpHOCTeﬁ;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPABJIEHHBIE HA IOJYYEHUE HOBBIX 3HAHUW MO XHUMHH,
HeoOXoauMble JUIsi OOBSCHEHUS HaOJII0IaeMbIX IIPOLIECCOB U SIBICHUM, IO3HABATEJIbHOM,
UH(GOPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYNHBIMH TEXHUYECKHMHU CpPEICTBAMH
UH(GOPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMIO W TO3HAHHUIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOSKTHONW M MCCIIENOBATEIBCKOW AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHsI 00YYEeHHUsI B TaTbHEHUIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHUE NCHHOCTH XU3HU, OTBETCTBCHHOI'O OTHOIICHUWS K CBOEMY 310POBbIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEJACTBUI M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus: ajakorofisi, HApPKOTUKOB, KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUS TpaBUII
0€30MacHOCTH MPH 00pALIEHNH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY M pealbHOMN KU3HHU;

5) TpynoBoro BocnuTaHusi:

MHTEPEC K MPAKTUYECKOMY M3YUYEHMIO Npodeccuil U Tpyaa pa3IMyHOro poja, yBaKeHUE K
TPYLy U pe3yjabTaTaM TPyAOBOMU IEATEIHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HAHUW TI0 XHWMHH, OCO3HAHHBIA BBIOOP MHIUBUIYaTbHOW TPAEGKTOPUU TMPOJOIKEHUS
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, YycHemHoil mnpodecCHOHATbHON NeATEeNbHOCTH U Pa3BUTHS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHALHON Cpejie;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

HKOJIOTMYECKHU 1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK UCTOYHHMKY KU3HU Ha 3eMmile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M 0€30MacHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UUYECKOMY M TCUXMYECKOMY 370POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MpaBMJl 0€30MacHOr0 MOBEIEHUS pU padoTe ¢ BeleCTBAMH,
a TaK)Ke B CUTYALUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;



CHOCOOHOCTH MIPUMEHSATh 3HAHUS, [TOJTydaeMble IIPU U3YUYCHUH XUMUH, 1JIs peIeHus 3a/1a4,
CBA3AHHBIX C OKpYXKalolled IPUPOJHON CPENOM, I IMOBBIIEHUS YPOBHS HKOJIOTMYECKOH
KYJBTYpBbl, OCO3HaHUA INIOOAJIBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJIeM U MyTell MX pelieHus
IIOCPEJICTBOM METOJOB XUMUH, SKOJIOTHYECKOTO MBIIUICHHUs, YMEHUs PYKOBOJCTBOBAaTbCA UM B
II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MmeranpeaMETHBIX peE3yJbTaTOB BBIICISIOT 3HAYMMbIE A1 (HOPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHUs, MPUHIIMII, THUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE Y4eOHbIe NEHCTBUS (I1O3HABATEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIeYnBaOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHO 1eATeIbHOCTH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3oBble JJornyecKkue aecTBUA:

YMCHHSA HCIOJbB30BATH HpI/IéMH JIOTUYCCKOro MBINUJICHUA TIIpU OCBOCHHU 3HAHUIM:
PaCKpPbIBATh CMbBICII XUMHUYCCKUX MMOHATHH (BBII[GJ'ISITB HX XapaKTCPHbIC IIPU3HAKH, YCTAHABJINBATH
B3aUMOCBA3b C IOPYyruMu HOHfITI/ISIMI/I), UCIIOJIB30BaTh IIOHATHUA OJIA 00BACHEHUS OTACIBbHBIX
q)aKTOB nu HBJ’ICHHﬁ, BBI6I/IpaTL OCHOBAHUA U KPUTCPUU JIA KJ'IaCCI/I(i)I/IKaI_[I/II/I XUMHUYCCKHUX BCIICCTB
N XUMHYCCKHX peaKuHﬁ, YCTaHAaBJIMBATb NPUYUHHO-CIICACTBCHHBLIC CBA3U MCKIY 00beKTaMHu
HU3YUCHUA, CTPOUTH JIOTUYCCKHUEC PACCYKICHUSA (I/IH)IYKTI/IBHBIG, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBOJIbI N 3aKJIIFOUCHU A,

YMEHME NPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oOBBIBATH MIMPOKO
IpPUMEHSIEMbIE B XMMHMM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHME XHUMHUYECKOM peakuu — TNpU pPELlIeHUH YydeOHo-
IIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIE MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX DPEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
[IPOTUBOPEYHS B U3YYaEMBIX IIPOLIECCAX U ABJIICHUSIX.

Ba3oBble ucciiegoBatTe/IbCKHe 1eiiCTBUA.

YMCHHEC HCIHOJIb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TAKXKXE€ B Ka4dy€CTBE€ OCHOBBI A (bOpMHpOBaHI/ISI THUIIOTE3blI 110 TPOBEPKE MPaBUIIBHOCTHU
BBICKa3bIBACMbIX Cy)KI[CHPIfI;



MpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3ALMU M TPOBEACHHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMeHHue BbIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIMIO PA3THYHBIX BHJIOB
u GopM IPECTABICHUS, TOTYYaEMYI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJISIpHAs JTUTepaTypa
XUMHUYECKOI'0 COIEpKaHus, CIIpaBOYHbIE 0coOus, pecypchl HTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHATh Pa3JIMYHbIE METO/bI U 3aMPOCHI IIPU MTOUCKE B 0TOOpe MH(pOpMAIUK 1
COOTBETCTBYIOUIMX JTAHHBIX, HCOOXOJUMBIX JUIS BBIIIOJTHEHUS y4eOHBIX U MTO3HABATEIBHBIX 33/1a4
OTpeNeIEHHOT0 THUIA, MPHOOpPETeHHE OIbITa B 00JACTH HCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJCHUE KYIbTYpOH aKTUBHOTO MCIOJIb30BAaHMS Pa3INYHBIX
IIOWCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY IpenCTaBICHUS
uH(pOpMAMK W WUIIOCTPUPOBATh peIlacMble 3a/laud HECIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduKe U IX KOMOMHALIUSMU;

YMEHHME HCIOJIb30BaTh M aAHAJIM3MPOBATh B IPOLECCE Y4EOHOW M HCCIEI0BATENIbCKON
JEeSATENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBILIUICHHOCTH, CETbCKOTO X0341UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel NpUpOAHON CPEebl.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

YMEHHs 3aJlaBaTh BOINPOCHl (B XojAe auaiora W (WIM) JTUCKYCCHM) IO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMYIUpPOBATH CBOM TMPEIIOKEHUS OTHOCUTEIHHO BBIMOJTHEHUS
MpeAI0KEHHOM 3a/1a4u;

YMEHHUsI TIPEICTABIATH MMOJTYYCHHBIE PE3YIbTaThl TO3HABATENBHOMN ACSITENFHOCTU B YCTHBIX
N TUCBMCHHBIX TCKCTax; ACJIAaTb MPE3CHTAIHUIO PE3YJIbTATOB BbINIOJIHCHUA XUMHUYCCKOI'O
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPAaOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MIPOEKTA);

yYMEHHsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTH MPHU PEIICHHM BO3HHUKAIOIIMX IMPOoOJieM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB M COIJIaCOBAHMs NO3UIMHM (0OCyXkaeHHs, OOMEH MHEHUSMHU, «MO3TOBBIE
LITYPMbI», KOOPAUHALIASA COBMECTHBIX JAEUCTBUM, ONIPEEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:



YMEHHE CaMOCTOSITEIIBHO ONPEACIATh LEIN ACITEIbHOCTH, IJIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENLHOCTH, BBIOMPATH
HauOoJsee 3P PeKTUBHbBIE CIIOCOOBI pellIeH s y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSTEIbHO
COCTABJIAITH UM KOPPEKTUPOBATH IPEI0KEHHBIN aJITOPUTM JECHCTBHM IIPYU BBIIIOJIHEHUH 33 JaHUN
Cc y4€TOM NOJYy4YEeHHs HOBBIX 3HAHMH 00 HM3ydaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOI'O pe3yibTaTa 3asBJICHHON €M, YMEHUE UCIIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOCHHIO OO0S3aTENBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell IMporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
0o0y4aromMMHUCsT HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBHIA, CHEIU(pHUECKUE s
OpeIMETHON 00sacTh «XUMUS», BUIBl JIESATEIbHOCTH MO IOJYYEHUIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALUN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K kxoHumy oOyueHus B 8 KJjacce rpeiMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pacKpbIBaTh CMbBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIA, XUMUUYECKHUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAsA), BAIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJIsIpHasl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 710l XMUMHUYECKOTO 3JEMEHTa B COCAUHEHHM, MOJISPHBIA OOBEM, OKCHJ, KUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas peaKuus,
KJIaccu(UKausl peaKiyii: peakluu COCIUHEHHS, PEaKIH PA3JIOKEHHs, PEaKIMU 3aMeIICHNS,
peakiuu 00MeHa, 9K30- U DHIOTEPMUUECKHE PEAKINH, TeIOBON YPQPEKT peakiuu, Sapo aToma,
JJIEKTPOHHBIN CJION aToMa, aTOMHas opOuTalb, paJuyCc aToMa, XUMHUYECKasl CBSA3b, MOJISpHAs U
HEMOJISIpHAsT KOBAJIEHTHAsI CBSI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, PacTBOp, MAacCOBAasl A0S
BellecTBa (ITPOLIEHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUA U IPUMEHSThH 3TH MOHATHUS NIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHU;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJUKY IJIsi COCTaBieHHs] (OpMYJ BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OTIpE/IeNIATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb OKHCICHUS
9JIEMEHTOB B OWHApHBIX COECIUHEHUSX, NMPUHAAJICKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coequHeHUH Mo GopMynamM, BUJ XUMUUYECKOH CBS3U (KOBAJICHTHAS U MOHHASI) B HEOPTaHUUECKUX
COCTMHECHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
NEePUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XHMHYECKHUX JJIEMEHTOB OT MX TIOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MAcCChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

OTUCHIBATh M XapakTepu30BaTh TaOiuuHyio ¢opmy lleprognyeckoil CUCTEMBI XUMHUYECKHUX
9JIEMEHTOB: pa3jINyaTh MOHITHS «TJIaBHAs MoArpymnmna (A-rpymnma)» u «modoyHas noarpymmna (b-
TPYIIa)», MaJible ¥ OOJBIINE TIEPUOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE HMEIOTCS B TaOIHUIIES
«Ilepuoguueckas cucrema xuMmMuuyeckux osnemeHtoB [[. WM. MenpaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHSI aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oliiee
YHCIIO JIEKTPOHOB M pacmpeielieHne X MO dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPTaHNYECKHE BEIEeCTBA, XMMUUECKHUE PEAKIIUN
(110 YKCTy ¥ COCTaBY YYacCTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);



XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3JIUYHBIX KJIACCOB,
MOJATBEPIK/1asl ONMCaHUE IPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX
peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTHU
IIPOTEKAaHUs XMMHUYECKUX NPEBPAILECHUN B PA3JINYHBIX YCIOBHSAX;

BBIUNCIISTh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOI0 3JIeMEHTa 10 (hopMysie COEIMHEHMs, MacCOBYIO [OJIO BEIEeCTBa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKIIH;

IIPUMEHATH OCHOBHBIE OIEPALlMU MBICIIUTEIbHON NEATEIbHOCTU — aHAJIN3 U CUHTE3, CPABHECHHUE,
00o001IeHne, CUCTEMATH3AIHIO, KJIacCU(UKAIUIO, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBA3EH —
JUISL U3Yy4EHUS CBOMCTB BELIECTB M XHMMHUYECKUX PEaKLIMH, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHBINA U MBICTICHHBIH );
CJIeZIOBaTh MpaBHJIaM I10JIb30BAaHUSI XUMHUYECKON MOCYI0H U J1aOOpaTOPHBIM 000pYAOBaHUEM, a
TaKXKe MpaBUiIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH TIO BBHITIOJTHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO TMOJYYEHUI0 M COOMpaHHIO ra3000pa3HbIX BELIECTB
(Bomoposia M KHCIOpOJAa), IPUTOTOBIEHHIO PAcTBOPOB C ONpPEAENIEHHON MaccoBOW Joei
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C TOMONIBI0 HWHAMKATOPOB (JAKMYC,
dbeHondranenn, METHIOPAHK U IPYTHE).

K koHiy oOyueHus B 9 Kiacce npeiMeTHbIE pe3ysbTaTbl HAa 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUNA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHUOH, aHUOH, I[POCTOE  BELIECTBO,  CIOXHOE  BEUIECTBO,  BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKius, XUMHYECKasl CBS3b,
TEIUIOBOM 3P PEKT peakiiu, MOJib, MOJSAPHBIA 00BEM, paCTBOP, INEKTPOIUTHI, HEAIEKTPOIUTHL,
JNEKTPONIUTHYECKAsT JUCCOLMAlMs, PEaKlUd HOHHOIO OOMEHa, KaTaln3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpATUMBIE PEaKIINU, OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKHUCJIUTEIb, BOCCTAHOBUTEJb, OKHUCIEHHE M BOCCTAHOBJIEHHE, aUIOTPONHs, aM(pOTEpPHOCTH,
XUMHUYECKast CBs3b (KOBaJeHTHAas, HWOHHAs, MeETaJUIMuecKas), KpHCTAJUIMUecKas peméTka,
KOpPpO3Usl METaJUIOB, CILIABBI, CKOPOCTh XHWMHYECKOW pEakIHH, MPEAeIbHO JOIyCTUMAas
xoHuentpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUM ¥ IPUMEHSThH 3TH TTOHSATHUS TIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUUISl COCTaBJiE€HMsI (POpPMyYJd BEIIECTB U ypaBHEHUI
XAMHYECKUX PEAKIIUN;

ONpEACIATh BAJIEHTHOCTh M CTENEHb OKHMCIECHUS XUMHUYECKMX DJIEMEHTOB B COCIMHEHUSX
Pa3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIACCY COEIUHEHUN I10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COETMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmylie, XxapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEANHEHUN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbich [lepuonnueckoro 3akona [[. WM. MenneneeBa W JI€MOHCTPUPOBATH €ro
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyro (opmy I[lepuogmdeckoil crcTeMbl
XUMHUYECKHMX 3JIEMEHTOB: paziiMyaTh MOHATUS «TJaBHas moArpymnmna (A-rpynma)» U «moOouyHas
noarpynna (b-rpymnmna)», Manble W OONBIINE TEPUOMABI, COOTHOCUTH 0003HAYECHHsS, KOTOPHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps sfApa, 0011ee YMCII0 JIEKTPOHOB U paclpeieieHre Ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U
UX COCJMHEHHMM B Mpezesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHUSI UX
aTOMOB;



KJIaccu(puUUpoOBaTh XMMHUUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE PEaKLUU
(110 YMCITy U COCTAaBY YUaCTBYIOUIMX B PEAKIIUU BEILIECTB, 110 TEIIIOBOMY 3((eKTy, o n3MEHEHUIO
CTEIEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHeUU(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIO’KHBIX BEILIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS IEKTPOIUTUYECKON AUCCOLMAMU KUCIIOT, EeJIoUeil U coliell, MoJIHbIe U
COKpalI€HHbIE YPAaBHEHHS PEaKlMil HOHHOTO OOMEHa, ypaBHEHUSI peaKIui, MOATBEPKIAIOIINX
CYIIECTBOBAaHME T'€HETHUECKON CBS3U MEXKY BEILECTBAMU PA3JIMYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINI TOCPEACTBOM COCTABIICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMMHUYECKHX MPEBPALICHNUIN B Pa3IMUHBIX YCIOBHSIX;

BBIUNCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOIO 3JIeMEeHTa 10 (hopMysie COEIMHEHMs, MAacCOBYIO [OJIO BEIEeCTBa B pacTBOpE,
IPOBOAMTDH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOuro1aTh MpaBUIIa MOJb30BaHU XUMHUECKOM MOCYA0H U 1a0opaToOpHbIM 000pYHOBaHHEM, a
TaK)Ke IpaBuiia 00pallleHUs C BELIECTBAMH B COOTBETCTBUHU C MHCTPYKLMUSAMU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHMaKa U yriaeKucioro rasa);

IPOBOJIUTh pPEaKLUUH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOAUA-, KapOoHat-, (ocdar-, cuiamkar-,
cyibdar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS M  HOHBl M3YYEHHBIX  METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEpAllUi MBICIUTEIbHON JIEeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, BBISIBICHNUE NPUYMHHO-CIICCTBEHHBIX CBS3EH — IS M3y4CHUs
CBOWCTB BELIECTB M XUMHUECKUX PpEaKIHUil, €CTECTBEHHO-HAayyHble METOJbl IO3HAHUI —
Ha0JII0/IeHUE, U3MEPEHNE, MOJEINPOBAHNE, SKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH )



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmuectBo wacos OnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kounrposbubie | Ilpaktuueckue obpazoBaTenbHbIC PECypCEI
paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1.1 || Xumust — BaxkHas 00J1acTh €CTECTBO3ZHAHMS U TPAKTUUECKON ) 0 2 bubnuorexa [JOK
TEATENLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 |BemecTBa U XUMHUYECKHE PEAKITH 15 1 0 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

|I/IT0ro 10 pasaeny H 20 H

|Pa3zle.11 2. Baxkneiiue npeacTaBuTe/IM HEOPraHNYeCKNX BelleCTB

2.1 |Bo3nyx. Kucnopoa. ITonsitue 06 okcugax 6 0 0 bu6nuorexa [IOK
https://m.edsoo0.ru/7f41837c
2.2 ||Bomopon.IloHsATHE O KUCITOTAX U COJSX 8 0 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsr. [TonsiTHE 00 OCHOBaHHSIX ) 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeIMHEHUI 11 1 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f41837c

|I/IT0ro 0 pasaeny H 30 H

Pa3nen 3. [lepnoanueckuii 3axkon n [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /[, . MenaeneeBa. Ctpoenune aTomoB. XUMHYeCKAasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 |[Tepuommueckwii 3akoH u [lepnonnveckas crucrema 7 0 0 bubmorexa [IOK
xummudecknx aneMeHToB /. 1. MenneneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
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Ne HanmMeHnoBaHue pa3ienoB U TeM IPOrpaMMEI ‘ KonmuectBo yacos ‘ DnekTpoHHbIE (LU(POBHIE)
n/m Bcero| Konrtponsnsie | IlpakTnueckue 0bpa3oBaTeNbHbIC PECYPChI
paboThI paboThI
3.2 || Xumuueckas cBsi3b. OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIC 8 1 0 bubmmorexa [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 [ 5 [
9 KJIACC
Ne HanmeHoBaHuE pa3/ienoB U TEM POTPaMMBI ‘ KomuaectBo yacos DnekTpoHHbIE (LUPPOBHIE)
n/m Bcero|| KonTponbHbIe [IpakTHyecKue 0bpasoBaTeNbHbIE PECYPCEI
paboThI padoThI
|Pa3)1e.11 1. BemecTrBo U XMMHYECKHE peaKuuu
1.1 |IIoBTOpeHue u yriayOieHue 3HaHUH OCHOBHBIX pa3/IesioB 5 1 0 bu6nuorexa [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKIX PEaKIInit 4 0 0 bubnnorexa [JOK
https://m.edsoo.ru/7f41a636
1.3 || QnekTponuruyeckas AuccoUualys. XMMHUUECKUE PEaKIMU B 8 1 1 bu6nuorexa [IOK
pacTBopax https://m.edsoo.ru/7f41a636
|I/IT0ro 10 pasfeny H 17 H
|Pa3zle.11 2. HeMmeTa/JILI M HX COeTMHEHHS
2.1 ||OOmias xapakTepucTHKa XUMUYECKHX 3JIeMeHTOB VIIA- 4 0 1 bubmuorexa [IOK
rpymibl. ['anoreHs https://m.edsoo.ru/7f41a636
2.2 ||OOmias xapaKTepUCTHKA XUMUYECKHX 3JIeMeHTOB VIA- 6 0 0 bubnuorexa [JOK
rpymisl. Cepa u €€ coeAMHEeHUs https://m.edsoo.ru/7f41a636
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Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacos ‘ DnexTpoHHbIe (1IH(POBHIC)
n/m Bcero|| KonTponbHbIE I[IpakTHyeckue 0bpasoBaTesbHbIC PECYPChI
paboThI paboThI
2.3 ||OOmias xapakTepuCTHKa XUMUYECKHIX 3JIEMEHTOB V A- 7 0 1 bubmmorexa [IOK
rpymisl. A30T, Gochop U UX COeTUHEHHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmas xapakTepuCTHKa XUMUYECKHX 31eMeHToB [VA- 8 1 2 bubmmorexa [IOK
IPYIIbL. YTIEPOa U KPEMHUN U UX COCTUHEHHUSI https://m.edsoo.ru/7f41a636

|I/ITOro 10 pasaeny H 25 H

|Pa311e.11 3. Mera/LIbl H MX COCANHEHUS

3.1 ||OGmme cBOMCTBA METAILIOB 4 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

3.2 ||Baxueiimue MeTauibl U UX COCIUHEHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

|I/IT0r0 10 paszeny H 20 H

|Pa3zle.11 4. XuMus M OKpykamoumas cpeaa

4.1 |BemectBa U MaTepuaibl B )KM3HHU YeIOBEKa 3 0 0 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

|I/IT0ro 10 paszeny H 3 H

PezepBHOE Bpemst 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636

|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 | 7 [
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INIOYPOYHOE IIVTAHUPOBAHHUE
8 KVIACC

No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/n Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHSA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU YesioBeKa. Tena u 1 bubnunorexa LIOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |lonsTHe 0 METOIaxX MTO3HAHUS B XUMUU 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d227e
3 |[IpakTtuueckas pabota Ne 1 «IIpaBuna paboTsl B 1 bubnnoreka [JOK
1abopaTopuu U MPUEMBI 0OpaIeHHs ¢ JTa00PATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 |Yucteie BemecTBa U cMecH. CriocoObI pa3aciieHus 1 bu6nunorexa LIOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 |[IpaxTtuueckas padota Ne 2 «Pa3nenenue cmecelt (Ha 1 bubmuoreka [IOK
pUMepe OYNCTKU TTOBAPSHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIBI 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 |[Xumuueckue IeMeHThl. 3HaKU (CUMBOJIbI) XUMHUYECKUX 1 bubnmnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IIpocThie U CI0XKHbBIE BELECTBA 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9  ||ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH mOCTOSIHCTBA COCTaBa BEIIECTB. XMMUYCCKas 1 bubnunorexa LIOK
dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTenbHAs aToMHas Macca. OTHOCUTEIbHAS 1 bubnunorexa LIOK

MOJICKYJIIpHasd Macca

https://m.edsoo.ru/ff0d323c
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
12 ||MaccoBas 10151 XUMHYECKOI'O 3JIEMEHTa B COCAUHECHHHI 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c
13 ||KomumuectBo BeuiectBa. Mosb. MossipHast Macca 1 bu6mmoteka [JOK
https://m.edsoo.ru/ff0d5230
14 ||[®usndueckre U XUMHYECKHUE SIBJICHUSI. XUMHUCCKAs 1 bubnuoreka [{OK
peaxius https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku U ycaoBUs NPOTEKAHUS XUMUYECKUX PEAKIUIl 1 bu6mmoteka LJOK
https://m.edsoo.ru/ff0d3al16
16 |3akoH cOXpaHEHUsS MacChl BEIIECTB. X UMUICCKHEC 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 ||BeramcieHus: KOJIMYECTBA, MACChHI BEIIECTBA 110 1 bu6nunorexa LIOK
YPaBHEHUSIM XUMHUUECKHX PEaKInil https://m.edsoo.ru/ff0d5708
18 |[Kimaccuukamuss XAMUYIECKUX PEaKIuil (COeTMHEHUS, 1 bubnuotexa [JOK
pa3JIoKEHUs, 3aMEIICHHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — Y4EHBIN-IHIIUKIIOTICTUCT. 1 bu6anoreka LIOK
O0001IeHHE U CHUCTEMATU3AIUS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 ||KontponbHas padota Nel mo reme «BermectBa u 1 1 bubmuoreka [IOK
XUMHYCCKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 ||Bo3zmyx — cmech ra3oB. CocraB Bo3ayxa. Kucinopog — 1 bubmuoreka [IOK
AIIEMEHT U MpOoCToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®usnveckne M XUMHUYECKHE CBOMCTBA KUCIOPOIa 1 bu6muoreka [IOK
(peakuuu okucienus, ropenue). [Tonstue 06 okcugax https://m.edsoo.ru/ff0d4614
23 ||Croco0Obl momydeHust KUcaopo/a B 1adopaTopuu U 1 bubmmoteka [JOK

npoMblnuieHHOCTH. [IpumeHenne kucnopoaa

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
24 || TenmoBo# 3(pPeKT XMMUIECKON peaKIiu, MOHATHE O 1 bu6mmoteka [JOK
TEPMOXHUMHUYECKOM YPAaBHCHHH, 3K30- U https://m.edsoo.ru/ff0d4790
HHJIOTEPMHUYECKUX PEAKLUIX
25 |[TorumBo (HedTh, yroyib U MeTaH). 3arpsi3HEHUE BO3/1yXa, 1 bubnmnorexa [JOK
CIIOCOOBI €ro MPe0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 |[IpaxTuueckas padora Ne 3 o teme «llomydenue u 1 1 bu6mmoteka [JOK
cobupaHue KHCIOpo/ia, U3yIEHUE €ro CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 ||Bomopon — ayeMeHT u nmpocToe BemecTBo. Haxoxaenue 1 bub6nunorexa LIOK
B IIPHPO/IC https://m.edsoo.ru/ff0d4dd0
28 || ®usnveckue U XMMHUYECKHUE CBOMCTBA BOJIOPO/A. 1 bub6nunorexa LIOK
[IpumeneHue Bog0poIa https://m.edsoo.ru/ff0d4dd0
29 |[TonsTHE O KHCIOTAX M COJIAX 1 bu6anoreka LIOK
https://m.edsoo.ru/ff0d50d2
30 ||CnocoOsbl noiy4eHus BojiopoJa B 1abopaTopun 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTtuueckas padota Ne 4 o reme «llonydyenune u 1 1 bubmuoreka [IOK
coOMpaHue BOJOPO/IA, U3YUCHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 |MomnsipHbIil 00BEM ra3oB. 3ak0oH ABOTaapo 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e
33 |[Beruucienus o0b€Ma, KOJIHYSCTBA BEIESCTBA Ir'a3a 0 ero 1 bubnunorexa LIOK
U3BECTHOMY KOJIMUECTBY BEIIECTBA WIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34  ||Boruncienus 00bEMOB ra3oB 110 YPaBHEHUIO PEeaKLMU Ha 1 bubmmorexa [JOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHHUH ra30B https://m.edsoo.ru/ff0d5708
35 ||[®usnyeckre H XMMUYECKHE CBOMCTBA BOJIbI 1 bubanoreka [JOK

https://m.edsoo.ru/ff0d587a
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
36 ||CoctaB ocHoBanwmii. [ToHsTHE 00 MHIUKATOPAX 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBoputelnb. HackieHHble 1 HeHachIeHnbie| 1 bu6mmoteka [JOK
pacTBOpBL. MaccoBast 0JIs BELIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IpakTtuueckas pabota Ne 5 mo teme «[Ipurorosienue 1 1 bubnnoreka [JOK
pacTBOPOB C OMpeIeIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 |[Kontponbnas padota Ne2 o reme «Kucnopoza. Bogopon. || 1 1 bubnnoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 ||Okcunsl: cocTaB, KinaccuduKalys, HOMEHKIATypa 1 bub6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
41 |TlomydeHre U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bu6anoreka LIOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHMs: cocTaB, Ki1accudukalys, HOMEHKIATypa 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 |IlomydeHue U XMMHUYECKHE CBOWCTBA OCHOBAHUM 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44  |[KucnoTsl: cocTaB, KjIaccudUKaIus, HOMEHKIaTypa 1 bu6anoreka LIOK
https://m.edsoo.ru/ffOdfee2
45 |[IlonydeHue U XUMUYECKHE CBOMCTBA KHCIIOT 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 ||Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI OTyYeHUs, 1 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[Ipaxtuueckas pabora Ne 6. Pemenue 1 1 bu6muoreka [JOK

SKCHICPUMCHTAJIbHBIX 3a/la4 11O TCMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I))

https://m.edsoo.ru/00ad9b7c
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
/1 Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
48 |['enernueckas CBS3b MEKIY KJIACCAMH HEOPTaHUYECKHX 1 bubmmoreka [JOK
COEMHEHUI https://m.edsoo.ru/00ad9a50
49 ||O6o6IICHNE ¥ CHCTeMaTH3alKs 3HAaHUH 1 bubnnorexa [{OK
https://m.edsoo.ru/00ad9cb?2
50 |[Kontponbhas pabota Ne3 o reme "OCHOBHBIE KJIACCHI 1 1 bubnnoreka [JOK
HEOPraHUYECKUX COCTUHCHUIT" https://m.edsoo.ru/00ad9ela
51 |[[TepBble MONBITKY KIaCCU(PUKAITIH XUMHYECKIX 1 bu6mmoteka LJOK
951eMeHTOB. [ToHATHE O IPyIIax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[Tepuommueckwuii 3akoH u [lepuonnyeckas cucrema 1 bu6mmoteka [JOK
xumuueckux snemenTos JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 |[[lepuompl, rpyIIIbI, MOATPYIIIBI 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. M30ToImbI 1 bubnuotexa [JOK
https://m.edsoo.ru/00ada342
55 ||CtpoeHue 37IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 bubnuotexa [JOK
[Mepuomuueckoii cuctemsl . . Menneneepa https://m.edsoo.ru/00ada6bc
56 || XapakTepuCcTHKa XUMUYECKOTO 3JIE€MEHTa MO €ro 1 bubmuoreka [IOK
nojoxenuto B [lepuomuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 ||3nauenue [lepronnyeckoro 3aKoHa JJisl pa3BUTUS HAYKH 1 bubmmorexa [JOK
u npaktuku. JI. 1. MenpeneeB — y4€Hblid, neaaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 | DAeKTPOOTPUIIATEIEHOCTh ATOMOB XUMHUYECKHIX 1 bubnuoteka [JOK
HIIEMEHTOB https://m.edsoo.ru/00adaab8
59 |[MonHas xuMu4ecKas CBSI3b 1 bubnunorexa LIOK

https://m.edsoo.ru/00adac34
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIC IUPPOBHIE
n/n Beero| Kontpombheie | Ipaxtiueckue | H3Y4eHHA o0pazoBaTeNIbHBIE PECYPCHI
paboThI paboThI
60 |[KoBasieHTHas MOJISIpHASI XUMUYECKAsl CBSI3b 1 bubmmoreka [JOK
https://m.edsoo.ru/00adaab8
61 |KoBaneHnTHast HEMOJISAPHAS XUMHUYECKAs CBSI3b 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adaab9
62 |CtenieHb OKUCIICHUS 1 bubnuoreka [{OK
https://m.edsoo.ru/00adae28
63 ||OkuCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKITHN 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076
64 ||OKuCIHTEIN U BOCCTAHOBUTEIN 1 bubnnorexa [{OK
https://m.edsoo.ru/00adb076
65 |[KontponbHas padora Ned o teme «CTpoeHue aToma. 1 1 bubnmnorexa [JOK
XUMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 |PesepBHBbIil ypok. O00OIIEHNE U cucTeMaTH3amys 3Hanui || 1 bubmuorexa [IOK
https://m.edsoo.ru/00adb33c
67 ||PesepBHBbIi ypok. O00OIIEHNE U cUcTeMaTH3amys 3Hanui | 1 bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb?2
68 |Pe3zepBHblil ypok. O00O0mIEeHNE U cucTeMaTu3anus 3Hanuit || 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d61c6
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 68 | 4 [ 4 [
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9 KJIACC

No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbBIE IU(POBBIE
/1 Beero| Kontponsnsie || Ipaxthyeckue HU3y4ECHUS 00pa3oBaTenbHbIC PECYPCHI
paboTEI paboTEI
1 |[[Teproaudeckwmii 3axoH. [leproarueckas cucTeMa XUMHISCKUX 1 but6mmoreka [IOK
anemenTtoB J. 1. Menaeneena https://m.edsoo.ru/00adb59e
2 |3aKkOHOMEPHOCTH B U3MEHCHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB 1 bubnuorexa [IOK
HEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knmaccugukanus 1 HOMECHKIIATYpa HEOPraHMYECKHUX BEIICCTB 1 Bu6mmoteka [JOK
https://m.edsoo.ru/00adb7e2
4 || Bubl XUMUUYECKOHM CBSI3U M THITBI KPHCTAJUIMYECKUX PEHIETOK 1 bubnuoreka [IOK
https://m.edsoo.ru/00adbac6
5 |KontponbHas padota Nel mo teme «IloBTOopeHue u yriuyoieHue 1 1
3HAHWU OCHOBHBIX pa3zesioB Kypca 8 kiaccay
6 |[Kmaccubukaims XMMHYECKUX PEAKIUI MO pa3IMYHbIM Npu3Hakam | 1 bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0
7 |[IToHsTHE O CKOPOCTH XMMHUUECKOH peakuuu. [loHsATHE O 1 bubmuoreka [IOK
TOMOTE€HHBIX M T€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 |[MonsiTne 0 XuMHYECKOM paBHOBecHU. DAKTOPBI, BIHUSIOLINE HA 1 bubmuoreka [IOK
CKOPOCTh XUMHUYECKON PEaKIUH U TTOJIOKESHUE XUMUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 | OkucaUTENTHHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH 1 bubmuoteka [IOK
https://m.edsoo.ru/00adcade
10 | Teopus anexkTponuTHueckoi qucconuanui. CHIbHBIC U ClIa0ble 1 bubmuoreka [IOK
AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |MoHHBIe ypaBHEHUS peaKIuid 1 bubmuoteka [IOK
https://m.edsoo.ru/00add448
12 | Xumuyeckue cBOMCTBA KUCIOT U OCHOBAHHI B CBETE 1 bu6nunorexa LIOK
NpPEICTABICHUN 00 IEKTPOTUTUICCKON TUCCOIHAIIIH https://m.edsoo.ru/00add5d8
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No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbBIE IU(POBHIE
/i Beero|| Kontponssie || Ipaktiaeckne || A3YICHHA o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI
13 | Xumuueckue CBOMCTBA COJell B CBETE IPEACTaBICHHI 00 1 bu6nmmoreka [IOK
ANEKTPOIUTUICCKON JUCCOIMAIIIH https://m.edsoo.ru/00add8b2
14 |TIonsTrHE O THAPOJIM3E COJICH 1 bubamnoreka [JOK
https://m.edsoo.ru/00add9d4
15 ||O606IIeHre U cucTeMaTH3aNus 3HAHNH 1 bubanorexa [JOK
https://m.edsoo.ru/00addd12
16 |[Ipaktudeckas pabota Ne 1. «PerieHne sKcriepuMeHTaTbHBIX 1 1 bubnnorexa [JOK
3a1au» https://m.edsoo.ru/00addbfa
17 |KoutponbHas pabota Ne2 1o tTeme «DIeKTPOTUTHYECKAS 1 1 bu6mmotreka [JOK
JAUCCOIMANUs. XUMUICCKUE PEAKIIUU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 ||O0mIas xapakTepUCTHKA raJIOTeHOB. XMMHUYECKHUE CBOWCTBA Ha 1 bubmmoreka [JOK
npuMepe XJiopa https://m.edsoo.ru/00addfe2
19 | XmopoBogopoa. CoJisiHasi KHCIIOTa, XAMHUYECKUE CBOMCTBA, 1 bubnmorexa LIOK
MOJy4eHHe, TPUMEHECHHUE https://m.edsoo.ru/00ade104
20 |[MpaxTtudeckas padora Ne 2 o teme «IlomydeHue CoNsHOI 1 1 bubnmorexa LIOK
KHCJIOTHI, H3y4YeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 ||BbruuciieHHs 0 YpaBHEHUSAM XUMUYECKUX PEaKIHid, ecu ofuH u3 || 1 bu6mmoteka [IOK
pEarcHTOB JiaH B H30bITKE https://m.edsoo.ru/00ade488
22 ||O61mas xapakTepucTHKa d1eMeHTOB VIA-rpymnmsl 1 bubmuoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||Annmorponabie Moaudukamu cepbl. HaxoxmeHue cepbl u eé 1 bub6muoreka [IOK
COCIMHEHHH B MPUPOJIe. XUMUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 |ICepoBo1opo1, cTpocHHE, GU3NIECKHUE M XUMHUYCCKHE CBOMCTBA 1 bubmuorexa [IOK
https://m.edsoo.ru/00ade802
25 ||Okcumpl cepbl. CepHast KHCI0Ta, PU3HMUECKUE U XUMUYECKUE 1 bubmuoteka [JOK

CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/00adea28
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Ne Tema ypoka KonuuectBo vacos ‘ Hata DJNEeKTPOHHEIE U(PPOBEIC
/11 Bcero KOHTpOHI)HBIC HpaKTHqCCKHC HU3Yy4YCHU O6p330BaTeJ'II)HI)Ie pPeCypChI
paboTEI paboTEI

26 || XuMHUYCCKHE PEAKIIMH, JICKAIME B OCHOBE ITPOMBIIIICHHOTO 1 bubnuotexa [JOK
croco0a MoJTy4eHus: CEPHOM KUCIOThI. XUMHUUECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpY KaroIIel Cpeibl COSTUHEHHUSIMUA CEPBI

27 || BeramciieHrne MacCOBOM JIOJH BBIXO/IA MPOIYKTA PEaKIIUH 1 Bbu6mmoteka [JOK

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

28 ||OG1mas xapakTeprCTHKA 3JIEMEHTOB VA-Tpymibl. A30T, 1 bubnnorexa [JOK
pacrpocTpaHeHHE B TIPUPO/IC, PU3UUCCKUE B XUMUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 ||AMMHEaK, ero (PU3UYECKHE U XMMUYECKUE CBOWCTBA, MOJyYCHUE U 1 bu6mmotreka [JOK
PUMCHEHHE https://m.edsoo.ru/00adf004

30 |[[TpakTtuueckas pabora Ne 3 mo teme «IloydeHre aMmmuaxa, 1 1 bubmmoteka [JOK
U3Y4YCHHUE €r0 CBOMCTB https://m.edsoo.ru/00adf180

31 ||A3oTHas KUCIIOTa, ¢€ (PU3NYCCKIE U XUMHUECKUE CBOMCTBA 1 bubmmoreka [JOK

https://m.edsoo.ru/00adf306

32 ||Mcnonp30BaHME HUTPATOB M COJIEH aMMOHUS B KAYECTBE 1 bubmuoreka [IOK
MHHEPAIBbHBIX yI0OpeHHid. XUMHUECKOE 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKpY)KaIOIIeH Cpeibl COSTMHEHUSIMH a30Ta

33 ||Doctop. Oxcun pocdopa (V) u pocdopras kucioTa, pusnyeckue || 1 bubnunoreka [IOK
Y XUMHUYECKHE CBOWCTBA, MOy4CHUE https://m.edsoo.ru/00adf68a

34 |Hcmonb3oBanue (HocdaroB B KaueCTBE MUHEPAIbHBIX YIOOPCHUIA. 1 bubnmorexa LIOK
3arpsi3HeHHE PUPOHOM cpeibl hochaTamu https://m.edsoo.ru/00adfc20

35 ||Vriepon, pacripocTpaHeHHe B IPpUpPoe, GHU3UUIECKUE U 1 bubmmoreka [JOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00adfd9c

36 ||Okcuap! yrieposa, ux GU3N4ecKue U XUMHYECKUE CBOMCTBA. 1 bubnmorexa LIOK
DKoJIOrHYeCcKUe MPOOIIeMBbI, CBSI3aHHBIE ¢ OKCcUaIoM yriiepoaa (IV) https://m.edsoo.ru/00adfebe

37 |[YrompHas KUCIIOTA M €€ COJH 1 bubmuoreka [{OK

https://m.edsoo.ru/00ae006c



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne Tema ypoka KonuuectBo vacos ‘ Hata DJNEeKTPOHHEIE U(PPOBEIC
/11 Bcero KOHTpOHI)HBIC HpaKTHqCCKHC HU3Yy4YCHU O6p330BaTeHI)HI)Ie pPeCypChI
paboTEI paboTEI
38 |[Ipaktuueckas pabora Ne 4 o teme "IlorydeHune yrieKucaoro 1 1 bubnuotexa [JOK
raza. KauectBeHHas peakius Ha KapOOHAT-UOH" https://m.edsoo.ru/00ae027e
39 |[lepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEMICCTBAX KAaK O 1 bubnuotexa [JOK
COCIMHEHUSX yIIIepo/ia https://m.edsoo.ru/00ae054e
40 |KpemHHIl 1 €r0 COCAMHEHHUS 1 Bbu6mmoreka [JOK
https://m.edsoo.ru/00ae080a
41 |[Ipaktuueckas pabora Ne 5. PenieHue skcriepuMEHTaIbHbBIX 33124 1 1 bubnnorexa [JOK
o TeMe «BakHeiiine HeMeTaUTbl U UX COCTUHECHUS https://m.edsoo.ru/00ae0bf2
42 | KontposbHas padota Ne3 mo Teme «BakHee HeMeTalIbl B UX 1 1 bu6mmotreka [JOK
COCIMHEHUSI» https://m.edsoo.ru/00ae0el18
43 ||O6mas xapakTeprCTUKA XUMHUYECKUX AIIEMEHTOB — METaJLJIOB. 1 bubmmoreka [JOK
Meramndeckasi CBSI3b U METAJUINYECKasi KPUCTAITHYECKast https://m.edsoo.ru/00ae103e
peméTka. @U3NUECKHe CBOHCTBA METAJUIOB
44 |’ XuMudecKre CBOMCTBa METAJUIOB. DJICKTPOXUMHUCSCKHUN P/ 1 bubmuorexa [IOK
HaNpsDKEHUH METaJUIoB https://m.edsoo.ru/00ae1156
45 ||O6mue crocoOsl momyueHust MetayioB. CrutaBbl. BeraucieHus mo 1 bubanoreka LIOK
YpaBHEHHSIM XUMHUECKUX PEaKIUii, €CITM OIMH U3 PEarcHTOB https://m.edsoo.ru/00ae1156
COIEPIKUT TIPUMECH
46 |[ToHsiTHE O KOPPO3UU METAILIOB 1 bubmuorexa [IOK
https://m.edsoo.ru/00ae1278
47 ||[IllemoYHbIC METAJLIBI 1 bubmuoreka [{OK
https://m.edsoo.ru/00ae14b?2
48 || Okcuabl ¥ THAPOKCUIBI HATPHS U KU 1 but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
49 | [llenouHo3eMenbHBIE METAIUIBI — KAJIBbIMIA U MarHHHA 1 bubnuotexa [JOK

https://m.edsoo.ru/00ae15e8
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No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbBIE IU(POBHIE
/i Beero|| Kontponsnsie || Ipaxtideckue || A3Y4eHH o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI
50 |[BaxxHeUIIME COETMHEHUS KAJbIU 1 bu6nmmoreka [IOK
https://m.edsoo.ru/00ae15e8
|51 ‘O606].H€HI/IC W CUCTEMATHU3AUS 3HAHUU H 1 H ‘ H
52 |PKECTKOCTD BOJIBI M CLIOCOOBI €€ YCTpaHEHHSI 1 bu6nmorexa LIOK
https://m.edsoo.ru/00ae1886
53 |[[TIpakTuueckas pabora Ne 6 mo Teme "XKEcTKOCTH BOABI U METOIBI 1 1 Bbu6mmotreka [JOK
eé ycTpaHeHus" https://m.edsoo.ru/00aelae8
o4 || AmroMHuHHMIMA 1 bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
35 ||AMoTepHbIE CBONWCTBA OKCHIA U THIPOKCHIA 1 bu6nunorexa LIOK
https://m.edsoo.ru/00aelc64
56 | XKeneso 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86
57 ||Oxcumpl, ruapokcuabl u coiu xenesa (1) u sxenesa (I11) 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae35e6
|58 ‘O606I.L[GHI/I€ Y CHUCTEMAaTH3alMsl 3HAHUI H 1 H ‘ H
59 |[TIpakTtudeckas pabora Ne 7. PemeHne skcriepuMEeHTATBHBIX 33/1a4 1 1 bubmuoreka [IOK
o TeMe «BakHeiiine MeTaIbl U UX COSTUHCHUS https://m.edsoo.ru/00ae3de8
60 |BbrauciieHus o ypaBHEHUSAM XUMUYECKUX PEaKIHid, ecu ofuH u3 || 1 bu6mmoteka [IOK
peareHToB J1aH B U30bITKE WM COJACPKHUT MPpUMEcH. BeruucieHnus https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0JIa MPOAYKTA pEeaKIUU
|61 ‘O606H_ICHI/IC Y CHCTEMAaTHU3alusl 3HAHUI H 1 H ‘ H
62 |[KonTponbHas padota Ned o reme «BaxkHelme MeTauIbl U HX 1 1
COETUHEHUS»
63 |BerrecTBa 1 MaTepHasbl B TOBCEAHEBHOM KU3HH YEIIOBEKA 1 bubanoreka LJOK
https://m.edsoo.ru/00ae3f50
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|OEH_[EE KOJIMYECTBO YACOB I10 [TIPOTPAMME

No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbBIE IU(POBHIE
/i Beero|| Kontponsnsie || Ipaxtideckue || A3Y4eHH o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI
64 | Xumuueckoe 3arps3HEeHHE OKPYKAIOIICH CpeIbl 1 bubmuorexa [IOK
https://m.edsoo.ru/00ae4270
65 |Posib XUMHH B PELICHHH YKOJOTHYECKUX MTPOOIEM 1 bubmuorexa [IOK
https://m.edsoo.ru/00ae4270
66 |[PesepBHblil ypok. O000IICHNE U CHCTEMAaTH3AIUS 3HAHUI 1 Bbu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a
67 |[PesepBHblii ypok. O000IICHNE U CHCTEMATH3AINS 3HAHUI 1 bu6nunorexa LIOK
https://m.edsoo.ru/00adb33c
68 |[PesepBHblii ypok. O000IICHNE U CHCTEMATH3AINS 3HAHUI 1 bu6nmorexa LIOK
https://m.edsoo.ru/00ad9ch2
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