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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHOI padouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpENCTaBICHUWE O IENAX, OOIIel CTpaTreruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKAX YMCHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--
HAy4YHbIM 3HaHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHMHM XUMHH OOECNeYMBaIOTCS CrHelupuKon
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACTIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepxaHHsl MPOrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzydeHuro. ColepkaHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEeMbl CTPYKTYpPHO OpraHM30BaHbl MO TMPUHIUILY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3axkona /1. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3U;

— TMpeICTaBIeHUNA 00 BIEKTPOJUTUYECKON JIHMCCOLUMAlMU BELIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS Y BO3MOKHOCTEW NMPAKTHYECKOT0 IPUMEHEHUS U MOJIYUEHHS N3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIONIEN HAYyYHOW KapTUHBI MHpA B JIOTHKE
€€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. VM3yuyeHrne XMMHU NMPOUCXOAUT C IMPHUBJICUYCHHEM 3HAHUU W3
paHee M3YYECHHBIX yueOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIACCh» U «Pu3ukKa. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XMMHYECKONH HAayKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a7a4ua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHUT MHUPOBO33PEHUYECKOTO0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbOopMUPOBAHUY U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e301acHOr0 OOpaIeHHs C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu w3yuyeHUn XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE NMPUOOPENU TaKue 1eNH, KaK:

— (¢opMUpOBaHHE WHTEIUIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYyYeHHsI Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBPHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), WMEIOIUX YHUBEpCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM ¢  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWUBATH SIBICHUSA
OKPY)KarOIIEeT0 MHpa, WCIOJIBb3Ys 3HAHHUS W OIBIT, MOJYYCHHBIE MPU H3yYEeHUH
XUMHH, TPUMEHATh UX IPU PELICHUH MTPOOJIEM B IOBCETHEBHOM KU3HU U TPY0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JE€ATEIBHOCTH B LEISIX
COXPaHEHHS CBOETO 370POBbsI U OKPYKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOIIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGMUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
00yueHus.

OO111ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3nuecKue U XMMUYECKUE SABJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XHMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHHUE CBEUHU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE xkele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JIEICHHsI CMECEH: C MOMOINbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OMbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI
MOJYYEHHsS] KHUCIOpOoJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.



TennoBoit 3¢(}eKT XMMHUUECKOW peakInH, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHUE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTyueHust. Kucinotol
Y COJIN.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEKa. KpyroBopor BOJIBI B IPUPOLE.
3arps3HeHre NpUpoJHbIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdyeckue ©W XUMHUYECKUC
CBOMCTBA OKCHUIOB. [lonyuenue okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonmydeHre OCHOBaHUM.

Kucnote. Knaccudukanus kucnor. Homenkmarypa kucinor. @usnyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus ropeHus (1mosxxapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJy4YeHUE, COOMpaHUE, pACMO3HABAHWUE W W3YyYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Mosb, uCCIenOBaHME OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METaUIaMU (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METaulaMu, peaKiui
HEUTpANIU3alMU, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PELICHUE IKCIEPUMEHTAIBHBIX 3a]a4 110 TEME
«BakHenme Kiraccbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yiemMenToB JI. WM. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u qiauaHonepuoaHas hopmsl [lepuoanyeckoit
cucrtembl xumudeckux snemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKNUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuy pa3ioKeHHsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE TOHATUS: HAy4YHBIM (akT, TUIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HaOII0ICHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKkIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KATbIU U UX COSUHECHUM
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUi MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (dEeKTy, Mo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HCITIOJIb30BAHHEM METOAA
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTBHI.
Karnonbl, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccounanuy. CHUIbHbBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAalIEHHbIE MOHHBbIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIUU OT
BO3JICHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE  BIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OCAJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHMSI), PpACIO3HABAHUE HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI, pEHICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKNE CBOKWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajylaMH, HEeMeTaulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuMeHeHue. [Jlencrteue Xxyopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npUpoe.

OOwmast xapaxkTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CtpoeHue u (u3HUECKUE CBOWCTBA
IPOCTBIX BEILIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMHUYeCKHe CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkrue 1 XUMHUYECKHUe CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenududeckue). XUMHUUECKUE PEaKlMU, JieXkKallde B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MONy4YeHUsl CepHOi kuciotThl. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCOMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel Cpeibl COCIMHEHUSIMU Ccepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHS.



OOmast xapaktepucTuka 3meMeHToB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuax, ero
dbu3nUecKkue 1 XMuMUYECKHUEe CBOMCTBA, MOJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
CcBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W  CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00PEHUM.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre u xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucimora, HU3NIECKUE W XUMUYECKHUE CBOICTBA, MOJTy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHBIE CTENICHU OKUCIICHUS. Y TIIepO/l, AJTTIOTPOITHBIE MOIU(PUKAIINH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHUEe U XUMHUUECKHE CBOMCTBA. AcopOrusi.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OKkcuaoMm yriepoaa (IV),
TUNOTE3a II00ANBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3ddekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenrne. KauecTBenHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBIIITIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HEPTH),
MPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY W HPOMBINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poii B OKM3HU UeJOBeKa. MaTepualbHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHEeHHs KpeMHUS B npupoje. O01me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJIB30BAHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, Kkene300eToH. [IpobmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTEIHHBIX MaTEPHAJIOB B IIOBCETHCBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



X TIPOTEKAaHWS, OIBITHI, OTPAXKAIOIMME (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKINU Ha CyJIb(aT-uoH ¥ HAOMIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWMCTBaMU a3oTa, (ocdopa u ux
coeMHEHUM (BO3MOXXHO HCIOJB30BAaHUE BHACOMATEPHAIOB), 00pa3liaMu a30THBIX
u ocopHBIX ynoOpeHui, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YEHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha HOH aMMOHHS U
dochar-noH W U3yuyeHHWE TPU3HAKOB MX TMPOTEKAHUS, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeJbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOIY4YEHHE,
coOupaHue, paclio3HaBaHWE M M3Y4YEHUE CBOWMCTB YTJIEKUCIOTO Trasa, MPOBEIECHUE
KaueCTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-WUOHBI U U3yUYCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeilline HeMeTauibl U X
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKass ~ KpUCTa/UIMUeCcKass  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOody4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CIOCOOBI 3aMUTHI UX OT KOoppo3un. CIuiaBhl (CTalb, YyT'YH, TIOPATIOMUHUHN, OpOH32)
U UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HAXOXJEHUE B Ipupoe. PU3NUeCKUEe U XUMUYECKUE CBOMCTBA MAarHus U



Kasiblusl. BaxkHeiire coefuHeHus Kanblus (OKCU, TUAPOKCH]I, comn). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA
AJIOMUHUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (1), menu (I), HaOmromeHME W OMHMCaHWE IPOIECCOB OKpaIllMBaHUS
IJJaMEHH MWOHAaMU HATpus, KaJhs U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSATHSA: HAy4dHBINH (DaKT, TUMIOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUUKANKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIBI M3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUST O COLMAIBHBIX HOpPMax M IpaBUJAX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
I0JIE3HOH, y4eOHOUCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33/Ja4, BBIMOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO3aHUU Y4E€OHBIX IIPOEKTOB, CTPEMJICHUS K B3AUMOIIOHUMAaHUIO U B3aUMOIIOMOIIIN
B IIpoOILIecCe ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEW C MO3ULUMNA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUS IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTH COOJNIO/IEHUS TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHUBUTyAIbHON TPAGKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
IpaBuJI OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO00AIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIE yUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBLIBATH MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHWUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THIIOTE3HI TIO IIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMynrpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JUTEeparypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATH Pa3iInyHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX IS BBITIOJTHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, TPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQZICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (pOopMy MpeacTaBiIeHUS HHPOPMAIIUUA U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4l HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu ¢opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOU U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAroLEHd NPHUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCUHU) IO CYILIECTBY
oOcyxxmaeMoil  TeMbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM W HMCCJIEAOBATEIBCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3ZHUKAIOIIMX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JECHCTBUW, ONPEAECICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYaIOUIUXCSl YMEHHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUu(uKanus peakiuii: peakiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBA3b, MOJSPHAST U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIEeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio IIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NEeITETbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3alluio0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS THUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEAKIHUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAaKIINH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJITIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPENCIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COEJAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUU, TUM KPUCTATITUNYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpeniesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXKAasi OMNHCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHHUS peaKIuii, TMOATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPaHUTI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHUS] CBOWCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHHE, MOACIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(POBHIE)
KonTtpoabHbie IpakTuyeckune
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoTsI padoThI
Pa3nea 1. IlepeoHayanbHble XHMHYECKHE IIOHATHSA
XuMus — BaxxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoteka [JOK
' MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 XuMu4ueckue 15 1 but6mmoreka [IOK
’ peakiun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3neu 2. Baxkneiimme npeacraBuTes

HECOPraHu4eCKMX BEIIECTB

)1 Boznyx. Kucnopon. [Tonsitue 6 bubmmoreka [JOK
00 oxcugax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 1 Bbubmunoreka LIOK
U COJISAX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsarue 06 5 1 1 bu6nuorexa [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 bubmunoreka LIOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Htoro no paszneny 30

Pasznen 3. llepuoanuecknii 3axkoH u Ilepuoagnueckasi cucrema xumnieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul



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

[lepronnueckuii 3aK0H U

31 [Tepmonnueckas cucrema 7 Bbubmunoreka LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKkas CB3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
bubmunoreka LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

Kosun4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne o/t P Kontpoabnsie | IpakTuueckue (dpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BeniecTBO U XUMHYECKHE PeaKIUU
L1 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 | Bu6muotexa [JOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. g 1 1 bu6nuoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAX https://m.edsoo.ru/7f41a636
Htoro no paszneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUSA
)1 OO1as xapakTepUCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmorexa [IOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubnmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OOm1ast XapaKTEPUCTHKA XUMHUYECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS



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

Hroro no pazneny

25

Pa3zgen 3. MeTa/uibl M HX COeTMHEHUSA

. but6mmoreka [IOK
3.1 Obmye cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueiinime MeTayuibl U UX CO€IUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxamomas cpeaa
4.1 BemiecTBa 1 MaTepHalbl B XKU3HHA YE€JI0BEKA 3 bubmmorexa IOK
’ = p https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos Aata wsyets JaekTpoHHLIe
Ne nugposbie
Tema ypoka
n/m Beero Kontpoabneie | IIpakruueckue o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU | Bbu6nmuoreka [JOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
) Ilonsarue o MeTomaxX MO3HAHHKS B | Bbu6nmuoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
3 paboTel B 1abOpaTOpun U IPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
g . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOIICRYIIHL https://m.edsoo.ru/ff0d2a6c
7 XuMHYECKHE 3JIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U CIOXKHBIE BEIIECTBA 1 bubmorexa [TOK
P Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILICCTB.

Bbu6nmuoreka [JOK
10 X .B
umrieckas popmyna. Banerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTa B COSAUHCHUU https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemecrBa. Mouib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKue U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIIOBUs IPOTEKAHUS bubnumoreka [IOK
15 N
XUMHUUYECKHUX peaKkun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubanorexa HOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Briuncnenust KoaudyecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSIM bubmmorexa LHOK
B P . https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui
Knaccudukarusa XuMrU4ecKux peakiui
18 (coe I/IH(EHI/I}IH A3JI0KEHUS e bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHusl, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCcT. O600IIeHe U bubmmorexa [OK
H ACT: Hj https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 Kontponbnas padota Nel o teme bubanorexa HOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucmopom — niieMeHT n bubmorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusngeckue U1 XUMUYECKHUE CBOMCTBA
22 KHCIIOpOJia (peaKIuu OKUCICHUS bubmorexa [IOK
poZia (peaKil i https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
Cr1oco0OBI OTYYEHHS KUCIOPOaa B
23 s1abopaTopuu iqn OMI:.II_HJIerH(iTI/I bubmmnorexa IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPexT XuMUIeCKOi
24 peakuuu, MOHATUE O bubnunoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUSIX
TommmBo (HedTh, Yroiab U METaH).
25 3ar HSHGI-EI/qu];OS ¢ a, CIIocoOBbI iro bubmmorexa IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[Tpaktrueckas padota Ne 3 o Teme
26 «[Tonydyenue u coOupanue KUCI0Poaa bubmorexa LIOK
i N P pOa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
7 Bonopon — anemeHT u npocroe bubmmoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
73 ®OuU3N4eCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHHs BOJOPOIa B bubanorexka HOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



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

[IpakTuueckas padora Ne 4 o reme

31 «ITomydenne u coOupaHue BoI0poIa bubmorexa [TOK
v . P AOPOAE, https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €r0 CBOHCTBY

1 MomnsipHblii 00bEM ra30B. 3aKOH bubmmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 00b€Ma, KOTU4YeCTBa

33 BEI[ECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [TOK

t . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIICHUH T'a30B

35 DuU3nYeCcKue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopuTEnb.

37 Hackbli1ieHHbIE Y HEHACHIIIICHHBIC bubmuorexa [JOK
pactBopbl. MaccoBasi 10J1s BEILECTBA B https://m.edsoo.ru/ff0d5b40
pactBope
[TpakTrueckas padota Ne 5 o Teme

18 «IIpuroroBienue pacTBOpPOB ¢ bubanorexka [JOK
onpeacnEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA

19 Kontponbnas padota No2 o teme bubanorexa HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, Kiaccudukanus, Bbu6nuoreka [JOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d664e
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[TonyuyeHne u XMMUYECKHE CBOMCTBA

Bbu6nmuoreka [JOK

41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
(orep https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHWusI: cOCTaB, K1accudukanus, Bbu6nmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHne u XuMHYECKHE CBOMCTBA bubanorexka [JOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, Bbu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne n XuMHUYECKHE CBONWCTBA bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) II0JI )eHI/IH XHMI/IquKHe bubmorexa [TOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubanorexka HOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 I'enernueckas cBsi3b MEXKy KilacCaMu bubanorexa HOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06o01enre 1 cucTeMaTru3aus bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o teme
50 "OCHOBHEIE KJ1aCChI HCOPTAHUUECCKHX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9¢ela
COCMHECHU I
[TepBbie MOMBITKH KIIACCUPUKALIAN
bu6mmorexa [IOK
51 XUMHYECKHX 3IeMeHTOB. [IoHsaTHE O

rpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[lepronnueckuii 3aK0H U

Bbu6nmuoreka [JOK
52 [lepuoauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenaeneeBa
53 [Tepuonapl, rpynmbl, HOATPYIIIBI bubmorexa [TOK
PHOJEL, TPYIHIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aToOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. bubnumoreka [IOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubanorexa HOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNounna ecKasi CBsI3
FIHAT XTMHACCKAT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenossipHasi XuMu4ecKas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS bubmorexa HOK

https://m.edsoo.ru/00adae28
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63 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
Bbu6nuoreka [JOK
64 OKHCIIMTEIM U BOCCTAaHOBUTEIIN 1 hitps://m.cdsoo.rw/00adb076
y K((:)HTpOJIBHaH paGO;? Ned o Teme 1 BuGmiorexa LIOK
(TPOCHHC aToMa. AMMITICCkad https://m.edsoo.ru/00adb486
CBS3bY»
66 Pesepublit ypok. O60011eHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O60011IeHIE 1 | bubanorexka HOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6006111€HIE U | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

aTra u3ydYeHus DJIEKTPOHHBIE
- KoauuecTBO 4acoB A y p
) nmudpoBbIe
Tema ypoka ¢p
n/m B Kourpoasnbie | IlpakTnyeckue o0pa3oBaTe/bHbIC
cero
padoThI padoThI pecypcbl
[lepuoauueckuii 3aK0OH.
Bbu6nuoreka [JOK
1 [lepuoauueckasi cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59¢
anemenToB 1. Y. MenaeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKHUX DIJIEMEHTOB IIEPBEIX TPEX 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MeprOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMu4ueckoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccudukanust XMMHUYECKHX PEaKIIHii | Bbu6nmuoreka [JOK
0 Pa3INYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 bubmorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
2 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUYECKOW PEAKLUHU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O0 PAaBHOBECHUSI
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OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

Bbu6nuoreka [JOK

pUMEHEHNE

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKOU
10 ncconuarmy. CUIBHEIE U cl1a0bIe bubmmorexa IOK
A HHarH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHurble ypaBHEHUS peaKIINil bubmorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEICTABICHUNA 00 bubmmnorexa LIOK
. pe https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOLMAIIIT
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 MIPEACTABIIEHNUI 00 DIIEKTPOIIUTUYECKON bubmmorexa [IOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIAIUU
14 IlousTue o runpoause coieu bubmmorexa OK
P https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IIeHNE U CUCTEMATU3A 3HAHWM
HHICHHE I CHCTEMATHSAINIT SHAHIHI https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. «Perenune bubnumoreka [IOK
3KCIIEPUMEHTAJBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS bubmorexa LIOK
p A HHATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
O01as xapakTepucTUKa raJIoreHoB.
18 XI/II:/III/I‘IGCKI:/IG CBIc))ﬁCTBa Ha IIpUMeEpE buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopon. ConsHas KUCJIOTa,
P P . bubmuorexa [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

20 «ITonydeHnne cOATHON KUCTOTHI bubmmorexa LIOK
v .. . ’ https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIM OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepUCTHKA dJIEMEHTOB bubanorexa HOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(UKAIIUU CEPBI.
23 Haxoxi):[eHHe CephI I/I(l)Cé COCI[I/IHGII){I/Iﬁ B bubmorexa LOK
P l https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBonopoi, cTpoeHue, pu3ndeckue bubmmoreka [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢u3nUecKrue 1 XMMUYECKHE CBOMCTBA bubmmorexa OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMHUUYECKUE PEAKLINH, JICKALUE B
OCHOBE TIPOMBIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubmmoreka [IOK
XUMHUYECKOE 3arpsiI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIlled cpeibl COEUHEHUSIMHU
cepbl
7 Brrunciienue MaccoBoit 0JIM BBIXO/1a bubmuorexa [JOK
pPOAYKTa PeaKkuu https://m.edsoo.ru/00adec8a
OO61ast XxapakTepUCTHKA 3JIEMEHTOB
)3 VA-rpynmnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK

npupoze, GU3nIecKue 1 XUMUYECKHe
CBOUCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero Gu3nvecKue u

Bbu6nmuoreka [JOK

29 XUMHYECKHE CBOMCTBA, ITOJIyUCHHE U
v https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «lTonyyeHne aMmmuaka, U3y4eHUe ero bubmorexa [TOK
. . gt https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCioTa, €€ hru3ndeckue u bubanorexa HOK
XUMHUYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 no0peHuii. XUMHUYECKOE 3arpsi3HEHUE bubmmorexa [IOK
yAo0p o p https://m.edsoo.ru/00adf518
OKPYXKAIOIICH Cpellbl COSAMHEHUSIMH
azora
Docdhop. Oxenn bocdopa (V) n

33 (bocg)o pHasi Kch(fTa (b(bprl)sn(qezmne u bubmorexa HOK

P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnonb3oBanue pocdaroB B kauecTBe

14 MUHEPATBHBIX yI0OpECHHM. bubanorexa HOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu

15 VYrnepon, pacipocTpaHeHHE B IPUPOJIE, bubmmoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9¢
Oxkcupel yraepoaa, ux Gpuandeckue u

36 XHUMUYCCKHE CBOMCTBA. DKOJIOTNYCCKHUE Bbu6nmuoreka [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)

n bubmuorexa [JOK

37 VYronpHasg KUCIOoTa U €€ CoJIu &

https://m.edsoo.ru/00ae006¢
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[IpakTuueckas padora Ne 4 o reme
"[Tony4yeHue yrieKuciaoro rasa.

Bbu6nuoreka [JOK

38
KadectBennas peaxius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYEeCKHX BEIIeCTBaX KakK O bubmorexa HOK
P https://m.edsoo.ru/00ac054¢
COCTMHEHUSX YIIepoaa
40 KpemHuuii u ero coequHeHust buGnnorexa LIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue

A1 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«BaxHeie HEMeTaIbl U UX https://m.edso0o.ru/00ac0bf2
COCAUHCHHS
KonTtponbHast padora Ne3 o reme

. bubmuorexa [JOK
42 «Baxkneiiie HeMeTaJIbl U UX
https://m.edsoo.ru/00ac0e18
COCIUHCHHMS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
AJIEMEHTOB — METAaJIJIOB.

43 Merannndeckas CBSI3b U Bbu6nmuoreka [JOK
METaJUTNYECKasi KpUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAaJIJIOB
XHMHUYECKHE CBOICTBA METAJIIOB.

44 DIIEKTPOXUMUUECKUHN PSII HAIPSHKEHUIH buGnnorexa LIOK

P p P https://m.edsoo.ru/00ael156
METAaJIJIOB
O061u1re cnocoObl MOTyYSHHsI METAJLIOB.
45 CnnaBel. Beruncnenus no ypaBHEHUAM bubmmoreka [IOK

XUMHUYECKHUX PEAKIINI, €CIIM OAHH U3
pEareHToOB COAEPKUT IPUMECH

https://m.edsoo.ru/00ael 156
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Bbu6nuoreka [JOK

46 IT
OHATHE O KOpPO3HH METAILTOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [lenounpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcCHUIbI M TUAPOKCUIBI HATPUS U bubmuorexa [JOK
Kaus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIIBI — bubmmoreka [JOK
KaJIBIIMA 1 Maroui https://m.edsoo.ru/00aec15e8
50 Baxneiimme coeIuHEHNS KaIbLIHs bubmorexa HOK
a H https://m.edsoo.ru/00ael 58
51 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI
JKEcTkoCcTh BOABI U CITOCOOKI €& bubmuorexa [JOK
52
YCTpaHEHHS https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmmorexa IOK
" a a https://m.edsoo.ru/00aclae8
YCTpaHECHHS
bu6mmoreka [IOK
54 A i
JHOMUHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6nmuoreka [JOK
56 K
1eso https://m.edsoo.ru/00ac1d86
57 OKcubl, THAPOKCUIBI M COJIU KeTe3a Bbu6nuoreka [JOK
(IT) m »xene3a (III) https://m.edsoo.ru/00aec35e6
58 O0001IeHre U cucTEMAaTH3AINS 3HAHUHI
59 [Tpaktuueckas padota Ne 7. Pemenue bubanorexka HOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEMEC

https://m.edsoo.ru/00ae3de8
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«BaxHenme MeTajibl U UX
COETUHEHUS»
Brrurcnenus mo ypaBHEHUSM
XUMUYECKUX PEaKLUid, €CIU OJIUH U3
60 peareHToB /1aH B U30bITKE UIIH | bubmmoreka [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MaccOBOH J0JH BBIXOJIa MPOIYKTa
peakuuu
61 O06o01IeHre U cUCTeMaTU3alus 3HaHUN 1
Kontposbnas padota Ne4 o Teme
62 «BaxHeie MEeTalbl U UX 1
COCTMHEHUS»
63 BemectBa u maTepuansl B 1 Bbu6nuoreka [JOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE 1 bubmmoreka [IOK
OKPYKaOIe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn | bubnumoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001IeHNE 1 1 bubanorexa HOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O600111eHHE U 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBublit ypok. O6001eHue u | bubnuoreka [IOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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