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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHOI paboueit MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIENIMK TpPEernojaBaHus ydyeOHOTo mpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU y4EOHOTO
npeaMera, YCTaHaBIIMBAET 00s13aTENBHOE MpEAMETHOE COJIEpKaHHUe,
NpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh M3YUYCHHMS XHMHU C YU4€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalolmerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHUWE XUMHUH CIY>XUT OCHOBOM Jyuisi (OPMHUPOBAHMUS MHUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroumxcs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K TIPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

Koppexyuonnvie 3adauu ydeOHOTO mnpenMera «XUMHs HaIpaBICHbI Ha
pa3BUTHE 3pUTEIIBHOTO BOCHPUSTUS M  y3HABaHWs, IPOCTPAHCTBEHHBIX
MPEACTABICHUN U OPUEHTALIUM, OCHOBHBIX MBICIUTENBHBIX ONEpPAINil, HAISIHO-
0o0Opa3HOTO U  CJIOBECHO-JIOTMYECKOTO MBIIIJICHUS, KOPPEKIUIO HapyIIeHUH
AMOIMOHAJILHO-TUYHOCTHOU cdepbl, HWHAUBUIYAIbHBIX MNPOOETOB B 3HAHUSIX,
YMEHHUSIX, HaBbIKaxX, 00OraIieHue caoBapsi.

CtpykTypa coiep>kaHus MpOrpaMMbl IO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBieHUd 00 AIEKTPOTUTHYECKOW UCCOIMAIIMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIHBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUCHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABIICHNUS] O XMMHYECKON COCTABIAIOIIEN HAYYHOM KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUU MPOUCXOJUT C NMPUBJICYEHUEM 3HAHUU U3
paHee M3yYeHHbIX Y4eOHbIX NpeameToB: «Okpyxaromui mup», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.



[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHYECKON HAyKH KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITEIbHOCTH YeJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpHI. 3aa4a
y4e0HOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BaXXHEHIINX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUHN, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HayKd, B MPHOOIICHUU K
HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB U XUMUYECKUX PEaKIuil, B
(OpMUPOBAHNY U Pa3BUTUU ITO3HABATEIBHBIX YMEHHUIN U UX IPUMEHEHUH B yUE€OHO-
NIO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBHUII
0€e301acHOro 0OpaleHysl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TAKUE IEITH, KaK:

— (GOpPMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCIOBUM, CITIOCOOCTBYIOMINX MPHOOPETEHUIO 00yJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHBEpPCaJbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIllero MHUpa, WCIOJb3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHHUH
XUMHH, TPUMEHSATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsi T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOQMIs U HANPaBICHHOCTH JAlbHEWUIIETO
oOyueHus.

OO1ee ynciio 4acoB, OTBEAEHHBIX JUIsl U3yUYEHUSI XUMUU HA YPOBHE OCHOBHOT'O
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena wm BemecTBa. PHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHH. UMCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 31eMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHToB. [IpocThie u ci0XHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumunyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsT aToMHast Macca. OTHOCUTENbHAs
MoJIEKyJIsipHast Macca. MaccoBast 1011 XUMHUECKOTO JIEMEHTA B COEAMHEHUU.

KonnuecTtBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCNIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rsl mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

dusnueckre U XUMUYECKUE SIBJICHHSI. XUMUYECKasi peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BELIECTB. XUMHUYEcKHe ypaBHeHUdA. Kiaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOM, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUH, HaOI0eHIE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XHMHUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iokKeHHe T'HMIpPOKCHIa
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4YCeHHE CMOCOOOB pa3/eNIeHHss CMecei: C TOMOIIBbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHWE  Pe3yJIbTaTOB  TMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacChl, CO3/JaHHE MOJEJIEH MOJeKyI
(I1IapOCTEePKHEBBIX ).

Baxkuenuue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl
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MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon —snemenT u npoctoe BenectBo. Haxoxnenue Bogopoaa B Ipupoze,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranndeckux coenuHeHuit. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coneil. @U3MYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBsSI3b MEXK1Y KJIacCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE U U3YyYCHUE CBOWMCTB KHUCIOpOJa, HaOJI0AcHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciaemoBaHWE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTAHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKPAaCKHU HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJI0YEH, U3YUYECHHUE B3aNMOICUCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaulaMu, peaKkiui
HEWTpanu3aluy, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBrle MOMBITKH KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. [loHstne o
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUJIPOKCHUIBL.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. Koporkonepuoanas v JiimHHonepuoaHas popmsl [lepuognueckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB MepBbIX 20 XMMHMUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U NepUoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (HoOJisipHasT M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue OoOpa3lOB BELIECTB METAJUIOB M HEMETAJIOB, B3aWMOJACWUCTBUE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpEeAMETHBIX CBS3€M NMPU HM3y4YEHHMM XUMUM B & Kjacce
OCYIIECTBIISIETCSl 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX



IIOHATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYUHbIE MOHATHS: HAYYHBIN (akT, TUIOTE3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINU]I, U30TOIIBI,
PaJMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsl, BEUIECTBO, TEIO0, O0BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (QPU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKONAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KITIACC

BeiecTBo U XuMHYecKasi peakius

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJINSL, KAIBIUA U UX COEAUHECHAN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B [lepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAaKIUH BEIIECTB, MO TEMJIOBOMY 3(deKTy, Io
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYAaCTHIO KaTajqu3aTropa). DK30- U HAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 CcKOpOCTH XUMHUYecKOW peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE O XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  JJNEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE WM COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpadura M anmasa), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOpEeHUe, PpEeakiuu pasiIoKeHHS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3MYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BakHelre X10puabl U UX HAX0KIACHUE B
IIPUpPOJIE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE pPEaKInM, JeXallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXAIOIE Cpelbl COECOUHEHUSMH Ccepbl (KHCIOTHBIE IOKIU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XuMudeckue cBoicTra. KpyroBopot a3ora B mpupoe. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BopoémoB). docdop, amaoTpomnHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YE€HUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poid B OKM3HM 4eloBeKa. MarTepualibHOE E€AMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucnore. CUIMKATHI, UX WCIIOJB30BAaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB

10



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TATOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IPOBEJCHIE KAaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUM, ModyyeHue, coOupaHue, pacro3HaBaHUE U U3YUYEHHE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HU3Y4YEHHE MOJENEH KpPUCTAUIMYECKUX PEMIETOK aaMasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leprnoanueckoil CUCTEME XUMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenouno3emenpHblE METAUIbl MarHud W KaJdbLUMM: IIOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus
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KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaJIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u xenesza (Ill), menu (Il), HaGmroneHNe W omHMCaHWE TPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYILIECTBJISIETCS YEPE3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O [IMKJIA.
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OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOECHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, IPOBOIHHKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJaMd W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUarOIIUXCSl.

JIn4HOCTHBIE  pE3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOy4YaroUIMXCA
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN H
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHHsS 3HAYCHUS XUMHUYECKON HAyKHu B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCTIUTAHMUS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMpPU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEACHUE M TOCTYNKU CBOMX TOBAPHUILEH C TMO3UIMHM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABIAIOLINEC
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE i1 OOBSCHEHHUS HAOJII0aeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON
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JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuUi O€30MacCHOCTH Tpu  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHE K TPYAY U pe3yabTaTaM TPYI0BOM JAESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHON nMpodecCHoHaIbHON eITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCIEPUMEHT U JApPYyroe.), KOTOphIC
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpCaJbHbIC yUeOHbIE NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHUS HCIIOJIb30BATh MNPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeJIaTh BBIBOJbI M 3aKIIOUYCHUS,

YMEHHME TMPUMEHSATH B TIpOIEcCe MO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISABISATH U XAPAKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTUBOPEYMS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KA4€CTBE OCHOBBI /IS (POPMUPOBAHUS THITOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NPUOOPETCHUE OINbITa I0 TUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTar, PopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OITBbITA, MCCIICIOBAHMUS, COCTABIIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ nundopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMyJISIpHAs ~JUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3alpOChl MPU TOUCKE U OTOOpe
uH(OpPMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHus] UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JrharpaMmmamu,
apyrumu hopmMamu rpaduki 1 ©X KOMOUWHAIIUSAMY,

YMEHHE WCIOJNb30BaTh M AaHAIW3UPOBAaTh B Tpolecce y4yeOHOH u
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHHE OKpPYXarolled HpUpOIHOM
CpEIBl.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe YyueOHbI€ 1eliCTBUS:

YMEHHMS 33]]aBaTh BOMPOCHI (B XO/€ Uajiora v (W) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4u;

YMEHUS  TPENCTaBIsATh  TMOJYyYCHHbIE  pe3yJbTaThl  IMO3HABATEILHOMN
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTALUI0
pe3yNbTaTOB BBHIMOIHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HUCCIIEOBATENbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMUX TPOOJIEM Ha OCHOBE yuéTa OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uIil (00CyXIeHuss, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbI», KOOPAMHALINS
COBMECTHBIX JICWCTBUH, OIpelIejeHre KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJIHEHHOM pabOThl U JpyTHE).

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeSTEIBHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEIbBHO COCTAaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIUSIX,
OLICHWBAaTh COOTBETCTBUE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AHAJTM3UPOBATH KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aaHUM.
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HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB 10 OCBOCHHIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
JNeucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BHJBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOT4, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasi peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU Pa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaJIb, paIuyC aToMa,
XUMHYECKasl CBSA3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JIOJs BeIEeCTBa
(mpolieHTHAs! KOHIICHTpAIs1) B pacTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TMOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeesaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTEMIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbici llepmoanueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHUS MAcCChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTajpo;

® ONHWCHIBATH M XapakTepuzoBarh TabaumunHyto Qopmy I[lepuognaeckoit
CUCTEMbl XMMHMYECKUX JJIEMEHTOB: pa3iauyaTh [MOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», mansie u
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Oonbllle TEPUOABl, COOTHOCUTH O0O3HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xumMudeckux osiementoB . U.
MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

® KJIacCHU(PHUIMPOBATh XMUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

® XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, NOATBEPKAAs ONMCAHNE PUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IMPOTEKAaHUS XUMHUYECKUX TMPEBpPALIECHUNA B
Pa3IMYHBIX YCIOBUSX;

® BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHUYECKOTO 3jeMeHTa Mo (opMyJe COEeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPABHEHHIO
XAMUYECKON PEaKIINH;

® [IPUMEHSATHh OCHOBHBIE ONEPALIUU MBICIIUTETLHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — [JIs1 U3Y4YEHHUs CBOICTB
BEIIECTB M XHMHMYECKMX pEaKIUil, ECTECTBEHHO-HAYYHBIE METOJbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

® CJIEeJ0BaTh IPABWIIAM MOJ30BaHU XUMUYECKOM OCY 101 U 1a00paTOPHBIM
o0opyJOBaHMEM, a TakKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BomopoJa M KHCIIOPOJA), MPUTOTOBJIEHUIO PAaCTBOPOB C ONPEACIEHHOU
MAacCOBOM JO0JIE PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJMUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, METUIOpaHK
U pyrue).

K koniy oOydeHus B 9 kiacce npeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUI:

® DacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHM: XUMHYECKHUU
JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, NPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb

OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU AP (DEeKT
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peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEID, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTaJTMYecKas ), KpUCTaJInyeckasi peeTka, Koppo3usi METaJIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPENEIbHO JOMYCTHUMAasi KOHLICHTpAIus
ITJIK BemiecTBa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (opMyJl
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIU;
OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNENIEHHOMY KJIACCy COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;
packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTEPU30BATh
tabnnunyio (opmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pa3iuyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «mnoOouyHast
noarpynmna (b-rpynmna)», manesie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejerax MajblX MEPUOJIOB U
TJIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;
KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3G (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;
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COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW AMCCOLMAIIMH  KHCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEaKklui, MOATBEPKAAIOIINX CYIIECTBOBAaHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3INYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHIMA
IOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKLui;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHA,
BO3MOXXKHOCTH TPOTEKAaHUS XUMHUYECKHX IMPEBPALIECHUI B pa3IU4HbIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHUYECKOTO 3jeMeHTa Mo (opMyJe COEeIHHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOHN peaKlnu;

COOJTIOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKXe TMpaBwia oOpalleHus C BEIIeCTBAMU B
COOTBETCTBMM C HWHCTPYKUMSMU IO BBIMOJHEHUIO J1a0OpATOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

IPOBOANUTD PEAKIIMU, TOATBEPKAAIOIINE KaYeCTBEHHbIN COCTaB pa3IMuHbIX
BEIIECTB: pAcCHO3HaBaTh OMNBITHBIM IMYyTEM XJIOPHUA-, OPOMHI-, HOAMI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
AMMOHHUS W HMOHBI HM3YYEHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEpALlMU MBICIUTEIbHON ACSITEIHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIIEHNEe, CHCTEMAaTH3aIIMIO, BBISBIICHUE IPUYNHHO-
CIIEJICTBEHHBIX CBS3EH — /I M3YUYEHHS CBOMCTB BEIIECTB U XUMHYECKHX
peakiuii, eCTEeCTBEHHO-HAyYHbIe METOMABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpEeHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).

21



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

HaumMmeHoBanue
Ne

pa3aesioB U TeM
n/n

NporpamMmblI

KosunuecTrBo uacoB

Bcero

Kontpoabnbie IIpakTuyeckue JlaGopaTopHbie

padoTsI

padoTbI ONBITEI

Pasznen 1. HepBOHa‘IaJILHbIe XUMHUYECCKHEC ITIOHATUA

XHUMUSI — Ba)kHas
0071aCcTh

1.1 €CTECTBO3HAHUS U
MIPAKTUYECKON
JIeSITEILHOCTH YeJIOBEKa

BermiectBa u
XUMHUYECKUE PEaAKIIUU

1.2

14

DJIeKTpPOHHBbIE (IU(PPOBHIE)
o0pa3oBaTesIbHbIE pecypChl

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

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

21

Pa3znes 2. BakHeiimne npeacTABUTEN HEOPraHMYECKHUX BelleCTB

51 Bozayx. Kucnopon. 6 1 bubmuotexa [JOK
' [TonsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopoa. [lousrue o 8 1 1 bubmoreka [JOK
' KHUCJIOTAX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
23 Tloustue 06 5 1 1 2 Bubamorexa LIOK

OCHOBAHUAX

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

OCHOBHBIE KJIACCHI

2.4 HEOPraHWYECKUX 11 bubmmoreka IJOK
| . % https://m.edsoo.ru/7f41837c
COEJIMHECHUN
Hroro o pasneny 30

Paznen 3. Ilepuognyecknii 3akon u Ilepuoanuyeckas cucrema xumudeckux djemenToB [[. U. Mennesieena.
Ctpoenne aToMoB. XUMH4YeCKasl CBSA3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBIE PeAKINH

[lepnoauueckuii 3aK0H
u [lepuonnueckas

CHUCTEMA XUMHUYECKHX bu6mmoreka IJOK

3.1 7 1
sanemenToB /J[. W. https://m.edsoo.ru/7f41837c
Mennene-eBa.

Crpoenne atoma
XYMHUYECKasi CBA3b.

3.9 OKucnuTenbHO- 7 butmoreka [JOK
BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu

bu6mmoreka IJOK
Hroro mo paszety 14 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmiotrexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 14
YACOB I1O ITPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kosm4yecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
n/n TeM MPOrpaMMbl Beero OHTPOIbHBIe TlpakTHueckue jlaGoparopubie  oBGpa3oBaTeIbHbBIE
padoThI padoThI OIBITHI
pecypchl
Pa3nes 1. BemecTBO U XUMHYeCKHEe peaKkunu
I1 0
| mempemen v |
' paA https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 5 bubmoreka [JOK
' XUMHYCCKUX peaKIuit https://m.edsoo.ru/7f41a636
2
' AHCCOTHATIEL https://m.edso0.ru/7f41a636
peakIuu B pacTBOpax
Uroro no pazneny 17
Pa3nen 2. HemeTa/iibl M MX COeTUHEHUSA
06
ast XapakTepucTUKa BuGmorexa LOK
2.1 XAMHUYECKUX DJICMCHTOB 3 1 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO01mmast xapakTepucTHKa
59 XUMHYECKHX 3JIEMEHTOB 5 5 bubmoreka [JOK
' VIA-rpynmbr. Cepa u eé https://m.edsoo.ru/7f41a636
COCIUHCHUS
53 OO6mas xapaKTepHUCTHKA 9 1 but6moreka [JOK

XAUMHAYECKUX DIIEMEHTOB VA-

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

rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

OO1as xapakTepucTUKa

54 XUMHYECKHUX 3JIEMEHTOB 11 1 5 3 bu6mmoreka IJOK
' IV A-rpynmst. Yriepon u https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTMHCHUS
Wroro no pazmemny 28
Pa3nen 3. MeTajuibl M MX COeIMHEHMS
bubmmoreka [JOK
3.1 i 4 1
Obuppie ceoficTBa METALIOB https://m.edsoo.ru/7f41a636
3. BaxxHelmme MeTaibl U UX 13 1 5 5 bu6mmoreka IJOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Paznen 4. XuMus U OKpy:Kawlas cpeaa
41 BemectBa n matepualsl B 3 bu6mmoreka IJOK
' YKM3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Nroro no pazneny 3
PesepBHOE Bpems 3 buommorexa OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB
H 68 3 7 12

I10 ITPOT'PAMME
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