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[NOACHUTEJIbBHAA3AIINCKA

AnantupoBaHHas pabodas MporpamMma MO0 XHUMHH JUIs OOYYalOIIMXCS C  3aJepXKKOM
ncuxuyeckoro passutus (ganee — 3I11P) Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTABJICHA B
cooTBeTcTBUU ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmero oo6OpaszoBanus ([Ipumka3 MunmnpocBemenuss Poccum ot 31.05.2021 1. Ne 287,
3apeructpupoBad MunucrtepctBoM roctunuu Poccuiickoit ®enepanuu 05.07.2021 r., per. HOMep
64101), [IpumepHOil ananTUPOBaHHOM OCHOBHOM 00pa30BaTeNIbHON MpOrpaMMoil OCHOBHOTOOOIIETO
oOpa3oBaHusi OOy4arOIUXCA C 3aJePXKKOM TCHXMYECKOTO pa3BuTHsA, I[IlpumepHOil paboueit
mporpaMMbl  yueOHOro mpenmera «Xumush» (0a30Bbli ypoBeHb), [IpumepHO mnporpamMmMmoit
BOCIIUTaHMUS OOY4YalOLIMXCSl MpU TOJYYEHUH OCHOBHOTO 001ero oOpa3oBaHMs, C Y4E€TOM
pacnpeiefieHHbIX 10 KjlaccaM IMpOBEpAEMbIX TpeOOBaHWIl K pe3yiapTaraM OCBOEHHS OCHOBHOM
00pa3zoBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 OO0pa3oBaHUS W DJIEMEHTOB COJIEpKaHUS,
MPEJCTAaBICHHBIX B YHUBEPCAIHHOM Koau(pUKaTope M0 XWMUHW, KOHIENIMU Ipero aBaHus
yueOHOTro npeaMera «XuMus», B 00pa3oBaTeNIbHBIX OpraHu3zanusx PO, peanusyromux OCHOBHbBIE
o0ureo0pa3oBaTeIbHbIe TPOrPAMMBI.

OO0mas xapakTepucTHKA y4e0HOr0 npeamMera«XuMus»

VYueOHbli npeamer «XUMHs» BXOIUT B MpPeAMETHYI0 001acTh «EcTecTBeHHOHAYUYHbIE TIPEIMETHI».
B cucrteme ecrecTBEeHHOHAy4YHOTO OOpa30BaHMsI XMUMHs KaK Y4eOHBIM MpeIMeT 3aHUMAaeT Ba)kKHOE
MECTO B ITO3HAHUU 3aKOHOB MPHUPOJIbl, POPMUPOBAHUM HAYYHON KAPTHHBI MUPA, CO3JAHUU OCHOBBI
XUMUYECKUX 3HAHUH, HEOOXOAMMBIX JJIs IOBCEIHEBHOM JKHU3HU, HABBIKOB 3/I0POBOT0 M O€3011aCHOTI0
IUIsL 4ellOBeKa U OKpYJXKarollel ero cpeipl 00pa3a JKU3HU, a TAKKE B BOCIHUTAHUU HKOJOTHYECKOU
KYJIBTYPBI.

VcmemHocTh HU3YUYCHHUA XMUMHUHU CBsA3aHA COBJIAACHHUEM XUMUUYCCKUM SA3BIKOM, CO6J'IIOI[€HI/I€M IIpaBuUll
6630HaCHOI>'Ip36OTBIHpI/IBbIl'IOJ'IHCHI/II/IXI/IMI/I‘I@CKOFOSKCHepI/IMeHTa,OCO3HaHI/IeMMHOFO‘II/ICJ'IeHHBIX
CBs3EH XUMHUH C APpYruMu nNpe€amMeTaMu MKOJIBHOT'O Kypca.

[Iporpamma BkiIrOYaeT B ceOsl OCHOBBI HEOPraHWYECKOW XWMHUHU. [J1aBHOW wueel mporpaMMbl
SBJIIETCSA CO3/JaHHe 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUU MO XUMHUH, BBIPAKEHHBIX B (opme,
COOTBETCTBYIOIIEH BO3pAcTy 00y4aIONINXCs U X 0COOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSM.

B COACPKaHNU HNAaHHOI'0 KypCa HNPCACTABJICHBI OCHOBOIIOJIArarOMIUEC XUMHUYCCKUC TCOPCTUYCCKHC
3HAHUA, BKIHOYAKOMNIUEC H3YUCHHUC COCTaBa M CTPOCHUA BCHICCTB, 3dBUCHUMOCTH HX CBOMCTB OT
CTPOCHH:, IMPOTHO3UPOBAHUC CBOICTB BCIICCTB, HCCICOAOBAHHNC 3aKOHOMepHOCTeﬁ XUMHNYCCKHX
HpeBpaH_ICHI/Iﬁ u HYTeﬁ YIIpaBJICHUA UMU B LECJIAX ITOJYUCHUA BCUICCTB U MAaTCPUAIIOB.

TeOpeTI/I‘{CCKyIO OCHOBY H3YUCHUA HeOpraHquCKOﬁ XUMHH COCTABJIKICT AaTOMHO-MOJICKYJISIPHOC
YUYCHHC, HepI/IOI[I/I"IeCKI/Iﬁ 3aKOH I[I/I MeHaeneeBa ¢ KpaTKUMH CBCACHUAMHU O CTPOCHUH aTOMaA,
BHIaX XUMHYECKOM CBA3HU, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ.

B HU3YUCHUU KypCa 3HAYUUTCIIbHAA POJIb OTBOAUTCA XHUMHYCCKOMY OKCICPUMCHTY: HNPOBCIACHUIO
MPaKTUYCCKUX U na60paT0pHHx pa60T, OIMMHMCAHUIO PEC3YJIbTATOB YYCHUYCCKOTO ISKCIICPHUMCHTA,

COOJIIOJICHUIO HOPM U ITpaBUiI 0€30MacHOM paboThl B XUMUYECKOH TabopaTOpHH.

Peanuzanus ganHON mporpaMMel B Iporecce o0ydeHus no3Boiut ooyydatoniumes ¢ 3[1P ycBouts



KJIFOUEBbIE XMMHUYECKUE KOMIIETCHIIMM U MOHSATH POJb M 3HAUCHHE XUMHUU CPEAM JIPYIHMX HAyK O
IPUPOJIE.

N3yuenne xuMuu crnocoOCTBYeT (GOPMHPOBAHUIO y OOyYarOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHUIO OOIIEHAYyYHBIX METOJOB (HaOJIOJEHUE, M3MEPEHHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE),
OCBOECHMIO IIPAKTUYECKOTO IIPUMEHEHUS Hay4HBIX 3HaHUH, OCHOBAHHOTO Ha
MEXIIPEeIMETHBIXCBS3sIXCTIpeiMeTaMIu«OKpyKaromuimMupy, «dusnkay, «buonorusi»,«"eorpadus»,
«Marematukay 1 (HOpMHUpPYET KOMIETECHIMH, HEOOXOIMMBIE Uil MPOJOJDKEHHS 00pa3oBaHUS B
00J1aCTH €CTECTBEHHBIX HaYK.

N3ydyenne xumuu crnocoOCTByeT pa3Butuio y oOyudaromuxcs ¢ 3I[IP  mpocrpancTBeHHOro
BOOOpakeHHs, (PYHKIMOHAIBHOM TpPaMOTHOCTH, YMEHHS BOCHPUHHUMATh U  KPUTUYECKH
aHAJIM3UPOBATh MH(OPMALINIO, IPEACTABICHHYIO B pa3InYHbIX (opMax. 3HAUMMOCTb NPEAMETa JUIst
pa3BUTHs KU3HEHHOW KomrieTeHiuu oOydaromuxcs ¢ 3IIP 3axmodaercss B YCBOGHHHM OCHOBBI
XMUMHMUYECKUX 3HAHUM, HEOOXOJMMBIX JUIsl TOBCEIHEBHOM JKU3HU; HAaBBIKOB 3J0pPOBOTO U
0e30MmacHOTO JJIsl 4YeJNOBEKa W OKpyXarouieil ero cpeasl oOpa3a JKHM3HM; (OPMHUPOBAHUU
9KOJIOTHYECKOU KYJIbTYpHI.

[IporpaMmma oTpakaeT cojepkaHue OOy4YeHHs TIPEAMETY «XHUMHSI» C Yy4EeTOM OCOOBIX
obpazoBatenbHBIXTIOTpeOHOCTEHOOyuatomuxcsac3I1P.OBnanenneydeOHBIMITPE IMETOM

«XuMUS» TPENCTABISACT OMPEACIEHHYI0 TPYIHOCTh it oOydarommxcs ¢ 3[IP. Oto cBsizano ¢
OCO6€HHOCT$IMI/I MBICHHTGHBHOI;'I JACATCIIbHOCTH, HepI/IO)II/I'-IeCKI/IMI/I KOJ'Ie6aHI/I$IMI/I BHUMAaHUs, MaJIbIM
00bEMOM MaMITH, HEJOCTATOUYHOCTHIO OOIINEro 3amaca 3HaHHMM, MOHM)KEHHBIM II03HABATEILHBIM
WHTEPECOM M HU3KHUM YPOBHEM PEUEBOTO Pa3BUTHS.

Jliis mpeofoeHus TPYAHOCTEN B M3yUYE€HUHU Y4eOHOTO MpeaMera « XuMus» HeoOXoauma aganTaius
o0bemMa U xapakTepa yueOHOTO MaTepuasa K MO3HaBaTEIbHBIM BO3MOKHOCTSIM JaHHOM KaTEropuu
oOyuaronuxcs, yueT uX 0COOEHHOCTEN Pa3BUTHS: HCIIOIb30BaHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX
U MEXIPEAMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOro MaTepuaia.

HpI/I HU3y4YCHUH XUMHUH HCO6XO,Z[I/IMO OCYHICCTBJIATD B3aHMOHCﬁCTBHe Ha HOHHCCHCOpHOﬁ OCHOBC.

TeOpeTI/I‘{eCKI/Iﬁ Mar€puail pEKOMEHAYETCA H3Yy4aTb B IIPOLIECCE HpaKTquCKOﬁ JACATCIIBHOCTH.
Bo3MOXHO BbIZIeIEHHE OTIACILHBIX YPOKOB Ha PCIICHHUEC 3aJa4 B CBA3U CO CJIOKHOCTBIO aHAJIM3a
TCKCTa O6y‘{aIOH_II/IMI/ICH c 3IIP. OpraHI/Iqecxoe CAUHCTBO HpaKTquCKOﬁ W  MBICIUTEIBHON
I[GSITCJ'ILHOCTI/IO6y‘IaIOH_II/IXC${Hayp0KaXXI/IMI/II/ICHOCO6CTBy€THpO‘IHOMy1/IOCO3HaHHOMy

YCBOEHHIO Oa3MCHBIX XMMMUYECKMX 3HaHUM M yMmMeHud. Ocoboe BHMMaHHE IPU HU3YYEHHM XUMHHU
YIENAETCsl W3Y4YEHUIO0 «CKBO3HBIX» IOHATHM M (QOPMUPOBAHMIO HaBbIKa CTPYKTYPUPOBAHUS
Marepuana.

Henn u 3aga4n u3y4eHusi y4eOHOro npeamMera« X uMus»

Obwue yenu W3ydeHUs y4eOHOro mnpenMmeTa «XuMus» mnpeiactaBieHsl B IlpumepHoil paboueit
nporpaMme OCHOBHOro obOmero o6OpazoBaHus. OHH aKTyaJIM3MpPOBAaHBI C YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00I11ero 00pa30BaHus, HAIIPABIEHHOCTH OOYUCHHsI Ha pa3BUTHE
U caMOpa3BUTHE JUYHOCTH, (popMupoBaHHe €€ HHTEIeKTa 1 001mel KyabTypbl. OOydeHrne yMEeHUIo
YUUTBCS U MIPOJOIDKATh CBOE 00pa30BaHUE CAMOCTOATENIBHO B HACTOAIIEE BPEMS SIBJISIETCS OJHOM U3
BOXHEWIMX QYHKIMH yueOHBIX MPEAMETOB, B TOM YUCIE U « XUMHUW».



Hnst oOywaromuxcss ¢ 3P, Tak ke, Kak M I HOPMATUBHO pPa3BUBAIOIIMXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENIbHYIO MPOTPaMMy, TOMHHUPYIOIIEE 3HaUCHHE PHoOpeTaroT
TaKue yenu, Kak:

* (¢dopMHUpOBaHHE HWHTEIUIEKTyaIbHO PAa3BUTON JHYHOCTH, TOTOBOW K COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY ~ NPHHATHIO PEIICHWH, CIIOCOOHOM amamTUpoBaThCsi K  OBICTPO
MEHSIOLUMCS YCIOBUSM JKU3HH;

" HampaBJIIEHHOCTb OOy4eHUsT HA  CHCTEMaTH4YecKoe MpHOOIIEHHE  ydalluxcs K
CaMOCTOSITEJIbHOM IMO03HABATEJIIbHON JIEATEIbHOCTH, HAYYHbIM MU IPAKTHUYECKUM METOJaM
MO3HaHUsA, POPMHUPYIOIMIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

= o0ecrieyeHUE YCIOBHUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYArOIIUMHUCA  OTBITA
pa3zHoo0pa3HOM IS TEIbHOCTH, IO3HAHUS U CAaMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[1i), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JI€ATEIbHOCTH;

= (opmHupoBaHME YMEHHUH OOBICHATH U OLEHUBATh SBJICHHUS OKPYXKAlOIIero Mupa Ha
OCHOBAHUWU 3HAHWN U OTIBITA, TIOJIYUCHHBIX TIPU U3yUYEHUU XUMUU;

= (dopmupoBaHHE y OOYYArOMIMXCS TYMaHHUCTMYECKUX OTHOILIEHWH, MOHMMAHMSI LIEHHOCTU
XMMHUYECKUX 3HAHUM I BBIPAOOTKU 3KOJIOTHYECKH 11€71ecO00pa3HOro MoBeAeHUs B ObITY U
TPYIAOBOM JIEATEIIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOTHON
cpenpl;

® pa3BUTHE MOTHBAIMU K OOY4EHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEYEIOBEUYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo@uiis ¥ HANPaBICHHOCTH JajibHeero o0yyeHus.

Kypc HampaBieH Ha pelieHHe CIEAYIOIUX 3ad0ay, 00SCTIEYMBAMOIIUX PEATH3AINI0 JIMYHOCTHO-
OPUEHTUPOBAHHOTO M JACATEIBHOCTHOTO TMOJIXOJOB K 00ydeHHIo xumuu oOydarommxcs ¢ 3[1P Ha
YpPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUS:

= (opmupoBaHUE MEpBOHAYATHHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUM O BEHIECTBAX, MX
MPEeBPALIEHUSAX M MPAKTUYECKOM NPUMEHEHUU; OBJAJICHUE NOHATUWHBIM ammapaToM u
CUMBOJINYECKUM SI3bIKOM XUMUMU;

" OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak o00JacTu
COBPEMEHHOTO  ©CTECTBO3HAHHS, XHMHUYCCKHX TPEBpAICHUN  HEOPraHHYECKHX |
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTHX SBJICHHH J>KMBOH M HEXHBON MPHUPOIHI;
yriryOsieHre TPEeICTaBICHUN O MaTepHAIbHOM EINHCTBE MUPA;

" OBJAJCHHE OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAIU3UPOBATH M
OOBEKTUBHO OIICHUBATh JKU3HCHHBIC CHUTYallMH, CBSA3aHHbIC C XHMHCH, HABBIKAMH
0e30macHOro OOpaIlleHUs] C BEIIECTBAMHU, HCIOJB3yEMbIMH B TOBCEIHCBHOM IKHU3HHU;
YMEHHEM aHAJIM3MPOBATh M IUIAHMPOBATH IKOJIOTHUSCKH OE30MAcHOE MOBEACHHE B IIEIAX
COXpaHEHHS 3I0POBbS U OKPY)KAIOIIEH CPeIbl;

* (GopMHUpOBaHHE YMEHUH YCTAHABJIIMBATh CBS3M MEKAY pPEaJbHO HAOIIOJACMBIMU
XUMUYECKUMHU SIBIICHUSIMA W TIPOIIECCAMH, TMPOUCXOISAIIUMH B MHKPOMHpPE, OOBSICHSTH
MPUYUHBI MHOTOOOpa3usi BEHIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa W CTPOCHHS, a
TaKX€ 3aBUCUMOCTh TIPUMEHEHUSI BEIIECTB OT UX CBOWCTB;

" [puoOpeTEeHHE OIbITa HKCIOJB30BAaHUS PA3IMYHBIX METOJOB HM3YUCHHUS  BEIICCTB,
HAOJIOICHUST 3a WX TPEBpAlICHUSIMH TPH TPOBEJACHUM HECIO0XHBIX XUMHUYECKUX
AKCTIIEPUMEHTOB C UCIOJIb30BAHUEM JIAOOPATOPHOTO 000PYIOBAHHMS U TIPUOOPOB;

*  (opMHUpOBaHHE TPEJCTABICHUN O 3HAYCHUH XUMHUECKOW HAYKU U PEIICHUU COBPEMEHHBIX
AKOJIOTUYECKUX TPOOJIEM, B TOM YHCIIC B MPEIOTBPAIICHHH TEXHOTCHHBIX U 3KOJIOTHUECKUX
KatacTpod.



OcobennocTu 0T0OOpa M afanTaUM y4e0HOr0 MaTepuasa o XuMHHU

OOydenne ydyeOHOMY MpeaMeTy «XHUMHUS» HEOOXOIMMO CTPOHWTH Ha CO3JAaHUHM ONTUMATbHBIX
YCIIOBUH Ui YCBOCHHsI IporpaMMHOro marepuana ooOydatomumucs ¢ 3[1P. Bonbmoe BHUMaHHE
JOJKHO OBITH YIIEIICHO OTOOPY y4eOHOro Marepualia B COOTBETCTBHU C MPHHIMIIOM JOCTYITHOCTH
IpU COXpaHeHWH oOmero 06a3oBoro ypoBHA. OH JOJDKEH IO COJIEPKaHWI0O M 00beMy OBIThH
aganTUpoBaHHBIM JUIsi oOyuatomuxcsi ¢ 3[IP B cooTBeTCTBUU € MX 0COOBIMH 0Opa30BaTEIbHBIMHU
noTpedHocTssMu. CrieyeT o0IerdyuTh OBJIaJIcHHEe MaTepruaioM odydatorumucs ¢ 311P mocpeacTeom
€ro JCTAJIbHOTO OOBSCHEHMUS] C CHCTEMAaTHYECKUM TIOBTOPOM, MHOTOKPAaTHOW TpPEHHUPOBKOW B
MIPUMEHEHUH 3HAHHIC UCTIOIB30BAHUEM MTPUEMOB aJITOPUTMHU3AINHI U BU3YaIbHBIX OTIOp, 00yUYeHUs
CTPYKTYPUPOBAHUIO MaTepuaa.

bonpmoe 3HaueHue [UId NOJHOLEHHOIO YCBOEHHMsS YY4EOHOTrO MaTepuajga HMeeT Oolopa Ha
MEXIPEIMETHBIE CBSI3U BOIPOCOB, U3y4aeMbIX B JJAHHOM Kypce, C TAKUMH y4EOHBIMU MpeaMETaMU
kak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bonss paccMarpuBaTh OJUH M TOT K€ y4eOHBIN
MaTepuag C pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHbIE CBS3U CIHOCOOCTBYIOT €ro JIy4dlIeMy
OCMBICJIEHHIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MMOTy4YE€HHBIX 3HAHUN U PAKTUYECKUX YMEHHH.

[Ipn moAroToBKE K ypOKaM YUWTENIh JTOJDKEH MPEAYCMOTPETh (OPMHUPOBAHHUE Y OOYJAFOIIMXCS
YMEHHH  aHaJIM3upoBaTh, CpaBHUBAaTh, 000OmIATh H3ydaeMbld MaTepuan, IJIaHUPOBATh
MPEJICTOSIIYI0 paboOTy, OCYILIECTBISATH CAMOKOHTPOJdb. HeoOXoauMo TNOCTOSHHO CIEOUTh 3a
MPaBUIILHOCTHIO PEYeBOTO 0(OpMIICHUS BhICKa3bIBaHU 0Oy4Jaroruxcs ¢ 3I1P.

B cBs13u ¢ 0coOeHHOCTSIME MTOBEEHUS U AedaTenbHOocTH oOyuatomuxcs ¢ [P (pacTopMokeHHOCTD,
HEOPraHW30BAHHOCTh) HEOOXOJWM CTPOYKAHIIWI KOHTPOJb COONIOACHUS TIPABWII TEXHHUKH
0€30MacHOCTH MPHU MPOBEACHUH JIA0OPATOPHBIX padOT B XUMHUYECKOM KaOMHETE.

IIpumepHbie Buabl jAesTejJbHOCTH oOy4darommxces ¢ 3IIP, oOycioBieHHbIe 0cO0BIMU
o0pa3oBaTe/IbHBIMM  NOTPEOHOCTSIMH M o0ecleYHBAIOIME  OCMBICJICHHOE OCBOCHHE
co/IepsKaHUM 00pPa30BaHHUSA 10 NpeaAMeTy « XHUMHUS)

Cogepxanue BUAOB JesATeNbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax XuMuu ompenensercs Hx
0coObIMH 00pazoBaTelbHBIMU TMOTpeOHOCTAMU. [TomMmuMo mmpoko ucnosnbpdyembix B OOIT OO0
oOmmx A BceX OOydaroluxcs BUIOB JEATEIbHOCTH CIEAYeT YCHIIUTh BUIbI ACSITEIHHOCTH,
crenu(uIHbIe A7 AAHHON KaTeropuu oOydaroluxcs, sl 0OeCeueHus: OCMBICIEHHOTO OCBOCHUS
coJiep>kaHus 00pa3oBaHUA MO MPEAMETY: YCUJIECHHE MPEeIMETHO-NPAKTUYECKON AeATeIbHOCTH C
aKTUBU3AIHEH CEHCOPHBIXCUCTEM;YepeIOBAaHUEBHI0BACATEILHOCTH,3a/1CHCTBYIOIIUXPA3TINIHbIC
CEHCOpHBIE CHCTEMbI; OCBOCHHE MaTepuaia ¢ OMOPON Ha aJrOPUTM; «IOLIATOBOCTHY» B M3yYCHHUH
MaTepuana; HCIOIb30BaHUE OMOJHUTEIBHOW BU3YyaJlbHOM OMOpbI (IJIaHbI, 00pa3lbl, CXEMBI,
mabaoHbI, onopHeie Tabnuibl). [ng pazButus y oOydaromuxcs ¢ 3[IP ymeHus nenaTh BBIBOJBI,
(hopMHUpOBaHMS TPAMOTHOTO PEYEBOTO BBICKA3bIBAHUS HEOOXOAMMO HCIIOJIB30BaTh OMOPHBIE CIOBAU
knume. Oco0oe BHUMaHHE CleIyeT YAENUTh OOYYeHHIO CTPYKTYpUPOBAHHIO Marepuana:
COCTaBIIEHHE PHUCYHOUHBIX U  BepOalbHBIX CX€M, COCTaBJeHHE TaOIMUI, COCTaBIICHUE
KIaccupUKauu ¢ OOO03HAYCHHBIMH OCHOBAaHUSIMH I KIAacCUPUKAIMM U HANOJHEHHE UX
puMepamu U Jp.

[IpumepHasTeMaTHUeCcKassuTEpMUHOJIOorn4yeckasiekcukacooTseTcTByeTOOI1000.

Hnst  obOywaromuxcsi ¢ 3[IP  cymiecTBeHHBIMU SIBISIOTCS ~ MPUEMBbl  pabOThI C  JIEKCHUYECKUM



MaTepuasioM 1o npeamery. [IpoBoauTces cnenmansHas padboTa 1Mo BBEACHUIO B aKTUBHBIN
CIIOBapb OOYYaIOIIMXCSl COOTBETCTBYIOLICH TEPMHUHOJOTHU. M3ydaemble TEPMUHBI
BBOJSATCS HA MOJIMCEHCOPHOM OCHOBE, 00s3aTebHa BU3YyallbHAS MOAEPKKA, AITOPHUTMBI
paboTHI C ompeieeHneM, OTIOPHBIE CXEMBI ISl aKTyalu3alliil TEPMHHOJIOTHH.

Mecto yuyeOHOro npeaMeTa«XuMHus»B y4eOHOM IlJIaHe

B cootBerctBHM ¢ DenepaibHBIM TOCYAAPCTBEHHBIM OOpa30BAaTENbHBIM CTAHAAPTOM
OCHOBHOTO 001Iero o0pa3oBaHHs Y4EOHBIH NPEAMET«XUMHSI»BXOIUT B IPEIMETHYIO
001acTh

«ECTGCTBGHHOH&y‘IHBIC HpeI[MeTBI» U ABIISICTCA 06$I3aTCJ'II)HI)IM JJIA I/13y‘-I€HI/I$I.

Y4eOHBIM TUIaHOM Ha €€ M3ydyeHue OTBeAeHO 68 yueOHbIX yacoB — 2 yaca B HEJENI0 B 8
Kiacce 1 68 yaeOHBIX yacoB—2 4 B Hezelo B Jkiacce.

Copnepxanue yueOHOro mpeamera «XuMus», npeiactaBieHHoe B IIpumepHoil paboueit
nporpamme, cootBercTByeT @I'OCOOQ0, pazpaborano ¢ yuetom [IpumepHON OCHOBHOM
00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 0011ero 00pa3zoBaHus 0 yUeOHOMY MPEIMETY
«Xumus», COOTBETCTBYeT l[IpuMepHOW amanTUpOBaHHON OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMe OCHOBHOTO OOIIero 00pa3oBaHus 00yJarOIIMXCS C 3aJIEPKKON TTICUXUIECKOTO
pa3BUTHUSL

COJIEPXXAHUE YUEBHOI'O ITPEJAMETA «X1MU»
8 kiaace
8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HU 4YE€JIOBEKA. XHMMHS B CHUCTeME HaykK. Tena u
BemecTBa. Pu3MUeCKWe CBOWCTBA BEIIECTB. ArperatHoe cocrosiHue BemecTB. I[loHsTHE O
METOJIaX MO3HaHUs B XUMHH. YucThIe BemecTBa 1 cMecH. CriocoObl pa3eieHus CMecei.

ATOMBI M MOJIEKYJIbl. XHMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX DJIEMCHTOB.
[IpocThie U CcIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX O3JEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJICKYIIApHAs
Macca. MaccoBas J0JIsI XMMHYECKOT'0 DJIEMEHTA B COEINHEHNH.

KomuuecTBo BemiecTtBa. Mouib. MonsipHas macca. B3auMMOCBSI3b KOJIMUECTBA, MacChl U
qyclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacy€rel mo opMynaMm XUMHUECKUX COETUHEHUI.

dusznyeckue M XUMHUYCCKHE SBJICHHUS. XUMUYECKas peaknuss W e NpHU3HaKd. 3aKoH
COXpaHEHHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukanus XUMHUYECKUX PeaKIHid
(coenuHeHwMs, pa3IoKEeHHs, 3aMelleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOH, mpaBuiaMu paboThl B JabopaTtopuu W mpuéMamu
oOpaiieHus ¢ 1abopaTopHBIM O0OpYJOBaHHEM, M3YYEHHE U OIMUCAHUE (PU3NYECKHX CBOMCTB
00pa3110B HEOPraHUYECKHX BEIIECTB, HaOMoIeHue hu3nuecKuX (TIaBIeHNUEe BOCKA, TasTHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KAIIEHUE U KOHACHCALMS BOJAbl) U XUMHUYECKUX (FTOPEHHUE CBEYH,
MPOKAJIMBaHWE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE MeJia ¢ KUCIOTOW) SIBICHUM, HAOMIOICHIE
W ONHCAaHWE TMPU3HAKOB TMPOTEKAHWSI XUMHUYECKHX peakiuil (pa3lokeHue caxapa,



B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapwus, pasznokeHue runpokcuaa meau (II) mpu
HarpeBaHWM, B3auMoOJeicTBUE jkene3a ¢ pactBopoM coiu memu (II), m3ydenuwe crnoco6oB
pasieneHuss CMecel: C IOMOIIbI0 MarHuTa, (UIBTpOBAaHUE, BBIAPUBAHUE, TUCTUIUISALIMS,
xpomarorpadus, TpPOBEICHHE OYUCTKH IOBAapEHHOH COJHM, HAONIONEHHE W OINHCAHHE
pe3yJIbTaTOB IPOBEACHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHMs] MacChl, CO3JaHUE
MOJIeJIe MOJIEKYIT (IIapOCTEePKHEBBIX).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — a1eMeHT M IPOCTOE BELIECTBO.
Haxosxnenne kucnoposa B mpupoze, GU3NIecKue U XUMUIECKUE CBOMCTBA (pEaKIMy TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoma. CnocoObl THOMydeHHUs KUCIOpoja B Jjaboparopuud U
npoMbliieHHocTu. KpyroBopot kuciopoaa B npupoje. O30H — auioTpomnHas MoaupuKanus
KHCIIOpO/a.

TeroBoil 3¢pdekT XuMHUEecKOM peaklMH, TEePMOXMUMMUYECKHUE YpaBHEHHs, 35K30- H
SH/IOTEPMHUUYECKHUE peaKkUUH. TOMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »osnmemeHT M mpocroe BemecTBO. HaxokneHue BoxopoAa B IPUPOJIE,
¢buznyueckue 1 XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI nostydyeHus. KuciaoTtel u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBolicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelmeHnble u
HEHaChILIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B BojJe. MaccoBasi J0Jisi BellecTBa B
pactBope. Xumudeckue cBoWcTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE MPUPOIHBIX BOJA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BO.

Knaccudukanus nHeopranmuecknx coenuHenuil. Oxcuapl. Kimaccudukanuss OKCHIIOB:
coJyieoOpa3yrolre (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) U HecosieoOpaszytomue. HoMenkmarypa
OKCcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHre oKCHI0B.

OcHoBanus. Krnaccuduxarnuss ocHOBaHMif: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®Pu3nueckMe M XUMHUYECKHE CBOICTBa OcHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa xuciot. Ousndeckrue 1 XUMUYECKUE
cBoiicTBa KUCNoT. Pan akrusHoctn MetaiioB H. H. bekerosa. Ilosryuenne kucnor.

Comu. Homenkiarypa coneil. @uznyeckue U XUMUYECKUE CBOWCTBa cosel. [lomyyenue
COJIEN.

I'eneTnueckas CBsI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMpEJIEICHHUEe COJIepKaHus KUCIOpoia B BO3yXe, MOIydYeHue, coOOMpaHue,
pacrmo3HaBaHHe M HM3y4yeHHE CBOWCTB KHCIOpOJa, HAOMIOJCHHE B3aUMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MPEKpallleHUs ropeHus (moxapa), 0O3HAKOMIICHUE C
oOpa3liaMi OKCHIOB W ONHMCAHHE HX CBOICTB, MOJy4YeHHE, cCOOMpaHHeE, pacro3HaBaHUE U
U3yueHHe CBOMCTB BoJOpoa (TopeHHe), B3auMojaelcTBHe Bojopona ¢ okcuaoM meau (II)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEpHANIOB), HAOIIOJeHHE 00pa3I[0B BELIECTB KOJIMYECTBOM
1 Monb, WccnenoBaHne OCOOCHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONIPEIECIEHHON MaccoBOM J0Jiell pPacTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBUE BOABI C MeTaIaMH (HaTpueM M KajbIlueM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), MCCIIEOBaHHE OOPa3I[OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOO/IeHNEe M3MEHEHHsI OKPAcKH WHIUKATOPOB B PAacTBOpaxX KHUCIOT U MIeJoYei, U3ydeHHe



B3aumojeiictBus okcupa menu (II) ¢ pactBopom cepHOW KHUCIOTBI, KHUCIOT C METajUlaMH,
peakuuii HEUTpalu3aluu, MOJYYEeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHUE dKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHenmue
KJIACChI HEOPraHUYECKUX COCTUHECHUI.

IMepuoguveckuii 3akoH u Ilepumoanyeckass cucrema xumu4yeckux 3jiementos /. HU.
MenneneeBa. Ctpoenne aToMoB. XMMHYeCKas CBsI3b. OKUCIAUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[lepBpie MOMBITKH KJIACCU(PUKANUKA XUMHYCCKHX 3JieMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U I1EJIOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, UHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTEPHbIE OKCUABI U THIPOKCUIBL.

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtoB [l M.
MenneneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl Ilepuonndeckoil cuctemsl
xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U IPYIIIBI DJIEMEHTA.

Crpoenne artomoB. CoctaB artoMHbIX snep. M3ortombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBHIX 20 XUMHUYECKHUX AIEMEHTOB [leproaudeckoit cucTemsl
. WN. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOXKEHUIO B
[Tepuomnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPanyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepnonnueckoro 3akoHa u Ileproauueckoil cHCTEMBI XUMUYECKHAX HJIEMEHTOB
JUISl pa3BUTHS HAyKHU U nipakTuku. 1. V1. MenaeneeB — y4€HbI U IpakIaHUH.

Xumuueckas CBSI3b. KoBanenTHas (momnsipHas u HEMoJIIpHast) CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 311€MEHTOB. MlOHHas CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO-BOCCTAHOBHUTENBbHBIE — peakuuu.  [Iponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHHe oOpa3lOB BEIIECTB METAIIOB M HEMETaJUIOB, B3aUMOJICHCTBUE TUIPOKCUAA
LMHKA C PAacTBOPaMU KHUCJIOT M ILEJIOYEH, MPOBEICHUE OIBITOB, WIIOCTPUPYIOLINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHE, PEaKI[UU Pa3IOKEHUs, COSTUHECHNUS).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPH M3yYEHUH XMMHUU B 8 KJIACCE OCYILECTBIISIETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (DakT, TUIIOTE3a, TEOPUS, 3aKOH,
aHalu3,  CHUHTE3,  KilaccupuKalus,  MEPUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®du3uka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaMOaKTUBHOCTh, MOJIEKYNA, SJIEKTPUYECKUI 3apsj, BEIIECTBO, TelOo, 00BEM, arperaTHoe
COCTOSTHHE BEIEeCTBA, ra3, (U3NYECKUE BEIUYHHBI, CIUHUIBI H3MEPEHHUS, KOCMOC, MIAHETHI,
38351, ComTHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rtumpochepa, MuHEpanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOITaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMH4YecKasi peaKIus



Ilepuoguueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, KalblUsil U HUX COECIMHEHUN B COOTBETCTBUU C
II0JIOKEHUEM AJIEMEHTOB B lleprnoanueckoil cucreme U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBsI3U. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3HU.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEMICCTB. XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJjlaccaM HEOPraHMYECKUX COEIMHEHUH, T'eHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3n4YHbIM MpHU3HAKaM (II0 YHCIY U COCTaBY
YYacTBYIOIIMX B pEaKUUU BEUIECTB, IO TEIIOBOMY 3(QQEKTy, MO0 H3MEHEHHUIO CTEeIeHeH
OKHUCJICHHS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajauzaropa). JK30- U
SH/I0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPaBHEHUS.

[lonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarne o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. [loHsaTHe o0 XuMHYecKOM paBHOBecMU. DakTOphbl, BIHUAIOIIME HA CKOPOCTh
XMUMHUYECKOHN peaKIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M [HCCOLMAlMM BEIIECTB C PA3JIMYHBIMA BHJIAMH XUMHUYECKOW CBSI3U.
Crenens aucconuanuy. CUIbHBIC U CI1a0ble AIEKTPOJIUTHI.

Peakun monHOrOo 0OMEHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJTHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHMS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHWI U COJIEM B CBETE
Mpe/ICTaBICHU 00 3JIEKTPOJIUTUYECKON auccoruanui. KadecTBeHHbIE peakiuu Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura M ainMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATpusi),
HCCIEA0BAaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUUH OT BO3JAEHUCTBHS Pa3INYHBIX
(bakToOpoB, HCCIEeIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUAINH
KHUCTIOT, ImenouYell U cojeil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHMS pPEaKlMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJka, BblJeNIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peaKiuil (rOpeHHe, peakiuu pa3lokKeHHs, COCAMHEHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI) KAaYECTBEHHBIX PEAKIUHA Ha HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe xjopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTaljaMH,
menoyamu).  Xsopoojopod. CoisiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHnue. JleficTBrue xjopa 1 XJIOpOBOJOPOJIa Ha OPraHU3M 4YesloBeKa. BaxkHelme Xiaopuas
U UX HaX0XICHHE B IPUPOJIE.



OOmiast xapakrepucTuka 53JeMeHTOB VIA-Tpynmnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M cepbl. AJUIOTPOMHbIE MOJU(PHUKAIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (U3NYECKHEe M XUMHUYECKHEe CBOMCTBAa. OKCHIBI CEphl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKUE M XMMHYECKHE CBOWMCTBA
(oOmue kak MpencTaBUTENs Kiacca KHUCIOT M creuupudeckue). XHUMHUYECKHE PEaKIHy,
JeXallue B OCHOBE IPOMBIIIJIEHHOIO CHOCO0a MOJydyeHUs cepHoil kucioTbl. [IpumeHeHue
cepHOM KucioThl. Conu cepHOM KUCIOThI, KaUECTBEHHAsI peaklus Ha cynb(ar-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalollel cpelibl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAW, 3arpsS3HEHUE BO31yXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLEHUS.

OOmass xapaktepuctuka syeMeHTOB VA-rpynnbel. OcCOOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWE B TNpupoae, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT a3zora B mpupojie. AMMHAK, €ro pu3nyecKkue U XMMHUECKHe
CBOICTBa, NMoy4eHue U npumeHeHne. Com aMMOHHUS, UX (U3NYECKUE U XMMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OUIMe Kak TMpEeACTaBUTENs Kjacca KHUCIOT U
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIS
JOXIH, 3arps3HEHHE BO3.yXa, MOYBbI U BOJ0OEMOB). Docdop, amioTponHble MOAUPHUKAIIII
dbocdopa, dpuznueckue u xumuuyeckue coictBa. Oxcup docdopa (V) u pocdopnas kuciora,
(dbu3uYecKue W XUMHUYECKHME CBOWCTBa, mojyueHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MHHEPAJIbHBIX yI00pECHHI.

O6mrass xapaktepuctuka snemMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHMs. YTIIEepoJ, alFIOTPOIHbIE MOIU(PHUKALIMH, PACIIPOCTPAHEHUE B
npupo/ie, puznueckue U XUuMUYECKrue cBoicTBa. AncopOius. KpyroBopotT yrieponaa B mpupo/ie.
Oxcunpl yriaepona, MX (pU3MUYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha KUBbIE OPraHU3MBI,
[IOJIydeHHEe U IPHUMEHEHHEe. DKOJIOrnyeckue mpobiaemsl, CBs3aHHbIE ¢ okcugoM yriepona (IV),
TUNoTe3a I00aabHOr0 MOTEMJICHUs KIUMara, MapHUKOBBIM 3¢ ¢ekT. YroapHas KuciaoTa U eé
COJM, UX (pU3MuUecKHMe M XMMHMYECKHE CBOICTBa, INOJydyeHHE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lcmonb3oBanue  kapOoHaToB B ObITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX YriepoJa
(MeraH, 5TaH, OSTWIEH, aleTWIEH, 3TaHOJI, IJMLEPHH, YyKCycHas kuciaora). I[IpupoaHbie
UCTOYHHUKH YIJIEBOJOPOJOB (YroJjib, HPUPOAHBIM ra3, He(dTb), MPOAYKTHl HX IepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEILECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B JKM3HM ueloBeka. MarepuanabHOE €AMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOuime mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHelue
CTPOMTENbHbIE MaTepHajbl: KepaMUKa, CTEKI0, LEMEeHT, OeToH, xene300eToH. [IpoGnembl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

u3yueHre oO0pa3lioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPHUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,



oTpakaroye (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIGHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE
BUJCOMATepUalioB), HaOdroneHuMe mporecca oOyrMBaHUS — caxapa TMOJA  JeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOH peakiuuyu Ha cyabpar-uoH U HaONIOJICHHE NpU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux coenruHeHHUH
(BO3MO>KHO HCIIOJIb30BAaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POochOpHBIX yIOOpEeHHUH,
[oJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
Ka4eCTBEHHBIX pEaKIWid Ha HWOH aMMOHHMA W QochaT-uOH W H3YYCHHE TMPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BMJIEOMATEPUANIOB), M3YyYEHHME MOJIENed KPHUCTaUIMYECKUX pEIIETOK aamasa,
rpaduta, GyaIepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCcOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, cOOMpaHue, paclo3HaBaHUueE
U U3YyYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIJIMKAaT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX TMPOTEKaHHsS, O3HAKOMIIEHHE C MpPOAyKUHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEPUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OOmiass xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUM HX
noJjiocxxeHud B [lepuoanueckoi cucreme xumuueckux snemeHToB 1. . MenzaeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauueckas CBA3b M METAJIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HANpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl moJiydeHusi MeTayuioB. [IoHATHE O KOPPO3WH METaslIoOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHUHN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxXOXKJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenoyHo3emMenbHBIE METAUIBI MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucrteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB J[. U.
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoae. dusznueckue U XMMHUUECKHE CBOICTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumomuueckoid cucreme XuMHueckux 3iemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm .

O3HAKOMJIEHHE C O0O0pa3llaMl MeTasIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCH/IA KaJIbIUsl U HATPUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpPHAIIOB), HCCIIEZOBAaHHE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), menu (II), HabnroneHre U ONMMCAHME MPOLIECCOB OKPALIMBAHUS IIAMEHU MOHAMH HATpHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTaibl U UX COCIUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM uYeoBeKa. be3omacHoe HCI0JIb30BaHUE
BELIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momormipb Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHNE OKPYKarollel cpeabl (MpeaeabHas A0MycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanusanus MexXnpeaMETHBIX CBsI3€l ITPU U3YYEHHHM XHMHH B 9 Kiacce OCYyIIECTBIISIETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHSATHI,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOuiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4HbIM (DakT, THUIIOTEe3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

@usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IIOJYIPOBOJHHUKH,
IUAIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE311b1, CoHIIE.

buosorus: ¢otocunres, npixaHue, OGuocdepa, 3KOCUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpabl, TOpPHbIE MOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

IIpoBeneHune npakTHYECKUX padoT

[Ipu npoBeaeHUN MPAKTUYECKON pabOTHI KaX/IbIi €€ ATall BBIIOJIHIETCS 00YyJaloUUMUCS
c 3IIP BMecTe c yuuTeneM U TOJ €ro pykoBOoACTBOM. Ha gocke o0s3aTenbHO
BBIBEIIMBAIOTCS MPaBUIa TEXHUKU OE30MacHOCTH, COOTBETCTBYIOLIUE JTAHHOMY BHIY
paboThl, JaeTcs MpaBUIbHAS 3aMUCh POPMYI U yKa3bIBaeTCs LIEIb MPOBEICHUS pabOTHI.
[Ipy HeoOXOAMMOCTH JaeTcs BU3YaJbHBI aNrOPUTM BBIOTHEHUS 3aJaHus. ITO
CHOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMUCS BBIMOIHIEMBIX JEHCTBUH M IMOIY4EHHOTO
pe3ynbTaTa.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MAaTePUAJIbI 0 XUMHH

I[J'IH OopraHu3alivi IMPOBEPKH, YICTAa U KOHTPOJIA 3HAHHUH o6yqafouu/1xc;1 o nNpeamMeTy
npeaAyCMOTPCHBI KOHTPOJIBHBIC pa6OTBI, CaMOCTOATCIIbHBIC pa6OTLI, 3a4YCThlI,
MPaKTUYCCKUC pa6OTBI, TCCTUPOBAHUC. OI[HI/IM U3 MCTOJOB KOHTPOJISA PE3YJIbTATOB
O6y‘-IeHI/I$I o6yqa10umxc;1 ¢ 3IIP saBmsercs METOA TMOJMUBAPUATUBHOI'O JIKCIIPECC-
TCCTUPOBAHHUA C KOHCTPYUPYCMBIMU OTBCTaMH. Ero omnunuureabHEIMH qyepTaMu



SIBJISIFOTCSI ONEPaTUBHOCTD, BHICOKAsl CTENIEHb MHIUBUAYAIN3allMY 3HAHUI, CPaBHUTEIILHO
MaJible 3aTpaThl BpEMEHHU U TPy/a Ha MIPOBEPKY OTBETOB OO0YUAIOIITHXCS.

Hns  obywaromuxcs ¢ 3P Bo3MOXHO wu3MeHeHHE (OPMYIMPOBKM 3aJaHUN Ha
«TIOTIIATOBYIO», alanTaluANPeIaraeMoro00y4aoneMycsITeCTOBOTO(KOHTPOIBHO -
OIIEHOYHOT O )MaTepuaa:

WCIOJb30BAHNE YCTHBIX M MUCHMEHHBIX MHCTPYKIUH, YIPOUICHWE JJIMHHBIX CIIOXKHBIX
(hopMYITHPOBOK HHCTPYKLIUH, pEIIEHUE C OTIOPOil Ha AITOPUTM, 00pa3el], HCIOJIb30BaHHE
CIpaBOYHON MH(POPMAITUH.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUWA VYUYEBHOI'O IIPEIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

B uenom pesynbrarel ocBoeHusi oOyuatomumucs ¢ 3[1P yueOHoro mpenMera «Xummus»
COBIAJAIOT C pe3ylbTaTaMH NpPUMEpPHOM pabouell mporpaMMbl OCHOBHOIO OOILEro
obOpazoBanus. Hanbomnee 3Ha4UMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIC PpE3yJabTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO  OOIIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYCHHS XUMHUU B CIWHCTBE y4eOHOH W
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMM
COIIMOKYJILTYPHBIMH M JIYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMU, TPHHATBIMH B
oOlIecTBe MpaBUJaMH U HOpPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAaHUsI, CAMOPA3BUTHS U COLIUATU3AINH 00yYaIOIIUXCS.

JIM4HOCTHBIE  pe3yiabTaThl  OTPAXAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
paciIipeHre OmbITa JesTeILHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mIaTpMOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HAyYHOMY HACIIEIUI0, TOHWMAHUSA 3HAYCHUS XUMHUYECKOM HAyKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBa, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOUW WHMOpManuei o
NEPEIOBbIX JOCTIKEHUAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

NPEICTABICHUSI O CONMUATBHBIX HOPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EeOHOMCCIENOBATENbCKOM,  TBOPUECKOM W Jpyrux  BUJAxX
JESTENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MESITEIbHOCTH TIPH
BBITIOJTHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBIMOJTHEHUH XUMUYCCKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YI€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOITIOHUMAHUIO
M B3aWMOIIOMOIIA B TIpollecce OTOW Y4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJCHUE W TIOCTYNIKM CBOUX TOBAPHINEH C TIO3UIINH
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS



MHPOBO33PEHUYECKUE TPEACTABIEHHUS O BEIIECTBE M XUMHUYECKOM pPEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY [l TIOHMMAaHMS CYIIHOCTA HAay4YHOU KapTUHBI MUpa, NMPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABICHHBIC HA TOJIy4YEeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIC IJii OOBSCHEHHUS HaOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABaTEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JUTEpaTypor, JOCTYIIHBIMU TEXHUYECKUMHU CPEACTBAMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYECHHI0O M TO3HAHUIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHUIO, TMPOCKTHOM M HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JlaTbHEUIIIEM;

4) opMHUpoOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI  0€30MacHOCTH TMPU  OOpAIICHUH C
XUMUYECKIUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0o BOCIIHTAHUS:

UHTEPEC K MPAKTHYECKOMY M3yUeHHIO Mpodeccuit u Tpyaa pa3IndyHOro poja,
YBOKECHUE K TPYAy U pe3yibTaraM TPYAOBOM MAESATEIbHOCTH, B TOM YMKCJIE Ha
OCHOBE TIPHUMEHEHHS TIPEIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIH BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOIOJDKCHHUS 00pa3oBaHUs ¢ yUETOM JTMIHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHenHoi npodecCHoOHAIBHON IEATeIbHOCTH U Pa3BUTH HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCHOHAIBHOMN CpelIe;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TPUPOJIC€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE IIEHHOCTHU 3JI0POBOTO U
O0e3omacHOoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIEHHWE K COOCTBEHHOMY
¢u3nuecKOMy U TICHXHMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
mpaBmI 0€30MMaCHOTO MTOBEJCHUS TP pabOTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YIPOKAOIINUX 340POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOM CPEHOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKOW  KYJIbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa



AKOJIOTUYECKUX MPOOJeM M MyTed UX pEIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThLCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHusT MUPOBO33PECHUS OOIICHAY4YHbIC TOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAaHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NEeHCTBUS (TTO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHUBHBIE), KOTOpble oOecrneunBaroT (HopMUpPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIICCTBICHUIO Yy4eOHOM
NeSATeTLHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPH OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIACTATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIB30BATh
TOHSITHS JIsl OOBSICHEHUS! OTACNIBbHBIX (DaKTOB U SIBJICHU, BEIOMPATh OCHOBAHMS U
KPUTEpUH JUIsl KIacCU(PUKALUA XUMHYECKUX BEIIECTB M XUMUYECKHX PEaKIIui,
YCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKUE PACCYkKACHUs (MHIYKTHBHBIC, I€IyKTUBHbIE, [0 aHAJIOTHN),
JienaTh BBIBOABI U 3aKIIFOUCHHUS;

YMEHUE TMPUMEHATh B TMPOLIECCE TNO3HAHMUS MOHATUS (IIPEAMETHBIE H
METaInpeIMETHbIE), CHMBOJIIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI DJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHUYECKOW peaKIi — MPU PEHICHUH y4eOHO-TT0O3HABATENbHBIX 3aa4, C YIETOM
ATUX MOJEIbHBIX MPEACTaBICHUN BBISIBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUUYECKUX PEaKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICICTBEHHBIC CBS3U U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBJICHUAX.

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

YMEHHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOIMPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCcTBE OCHOBBI [l (POPMUpPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABIUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETeHNE OMbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM Mpoilecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POopMynHpoBaTh 0OOOIICHUS U



BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOUMpaTh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHPOPMALUIO
pa3IUYHbIX BUAOB U (OPM MPEICTABICHUS, MOJIYYaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONYJIIpHAs JUTEpaTypa XUMHUYECKOIO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMUHbIe METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
UHPOpPMAIIMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMMBIX ISl BBIIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONPEEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANBbHYIO (POpMY TpejcTaBiieHus nHopMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpauku U UX KOMOMHAIIUSIMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBAThL B Tpolecce ydeOHOM W
UCCJIEIOBATEIbCKON JESITENIbBHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOWIEW NPUPOTHOU
Cpeapbl.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHS 3aJjaBaTh BOMNPOCHI (B XoA€ Jauanora W (Wiu) JUCKYCCHUM) TIO
CyLIECTBY  OOCyXJaeMoW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  I[0O3HABATEJIbHOU
NEATEIbHOCTA B YCTHBIX U MHUCBMEHHBIX TEKCTax; JeJlaTb MPE3eHTalUI0
PE3YNIbTATOB BBHIMIOJHEHUS XHMHUUYECKOTO JIKCIepuMeHTa (1abopaTopHOro OIbITA,
71a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOICTB BEILIECTB, yYEOHOTO POEKTA);

YMEHHS Yy4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
IIO3HABATEJIBHON M  MCCIENOBATEIbCKOM  NEATENBHOCTH NPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (o0CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE HITYPMBI», KOOpPIAMHALIMS
COBMECTHBIX JICMCTBMIl, ONpENENECHUE KPUTEPHEB IO OLEHKE KauecTBa
BBIIIOJIHEHHOM paOOTHI U APYTHE).

PeryjasiTUBHbIC YyHUBepCaJIbHbIe Y4eOHbIC JeHCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENITh LEJIH JEATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BbIOMpaTh Haubosee 3 (PeKTUBHBIE CIOCOOBI pPEIIeHUs] yUeOHbIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOSATENIbHO COCTaBIISITH WM KOPPEKTUPOBATH



NPEIUIOKEHHBIA QJITOPUTM JEHUCTBUM [PU  BBIIOJHEHUU 3aJaHUN C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIyYEHHOI'O DPE3yJIbTaTa 3asBICHHOM LEIU, YMEHHE
WCIIOJIB30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pE3YJIbTATOB MO OCBOCHHUIO 00s3aTEIbHOTO
CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHONM pabdoueil mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHHUS M CIOCOOBI
NehcTBUM, crneuuduyueckue s OpeaMeTHOM obnacth  «XuUMHs», BUJBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOTO  3HAHWA, €ro  HWHTEpHpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUMI: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(ogHOpONIHASE U HEOAHOPO/IHASI), BaJICHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHYECKOI0 3JIEMEHTa B COSUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakiusi, KiacCUUKaIMs pEeaKIui: peaxkiuu
COCMHEHUS, PEaKLUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUUuu
oOMeHa, K30~ U SHJIOTEPMUUYECKHUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHMYECKAsl CBsI3b, MOJSIPHAS M HEINOJSIPHAs KOBAJICHTHAS CBS3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJi1 BEILIECTBA
(mpolieHTHAsI KOHIICHTPALKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMMYECKUX IIOHATHU U
IIPUMEHSATH 3TH NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS (HOPMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENENSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJICHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIE)KHOCTh BEIIECTB K ONPEACIEHHOMY KIACCy COEIMHEHUH 10
dbopMymaMm, BHI XUMHYECKOW CBs3M (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX MOJOXKeHUs B llepmoamueckoil cucreme,



3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOrajpo;

e ONHUCBHIBATH M XapakTepu3zoBaTh TabnuuHyro Qopmy Ilepuoamueckoit
CUCTEMBl XMMHUYECKHX DJJIEMEHTOB: pa3jnyaTh MOHATHS  «TrJaBHas
noarpymnmna (A-rpynna)» u «mnodoynas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPHOJbl, COOTHOCUTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumuyeckux osnemeHtoB J[. U.
MenpaeneeBay C YHCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sfapa, 00Iiee Yuciao 3JIEKTPOHOB
U pacrpeieIeHHe UX 10 JIEKTPOHHBIM CIOSM);

e KJAacCU(PUIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKlUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXk/Aasi ONMUCAHUE PUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

e IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3ITUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIbHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MAacCChI
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOro DdJeMeHTa 1o ¢opMyIie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

e TMPUMEHSATH OCHOBHBIC OINEPAIIMU MBICIUTEILHON NEATEIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0OOIIEHHEe, CHCTEeMAaTH3aIHI0, KIacCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKIUi, €CTEeCTBEHHO-HAYYHBIE METO/IbI
NO3HaHUA — HaOJIOJEeHHE, H3MEPEHHE, MOJAEITUPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICJIEHHBIN);

e CIIEIOBaThb  MpaBWIaM  TIOJIb30BAHUS  XUMHYECKOM  MOCYyAOM
nabopaTopHbiM 00OpYJOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHWPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJIa M KHUCIOPOAA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MacCOBOM JIOJIEM PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C OMOIIBIO MHIUKATOPOB
(;makmyc, dpeHondraneut, METUIOPAHX U IPYTHE).

K xoH1y oOyueHus B 9 kiacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE



JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi PeaKiys, XUMUYecKasi CBs3b, TEIUIOBON 3P heKT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMALMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIC PpEaKIUU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTponusi, aMmGOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIM4ecKasi), KpUCTaJUIM4ecKass pemiéTka, KOPpO3Hs METAJLIOB,
CIUUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeAeSbHO JOMyCcTUMas
koHueHTpauus [IJIK BemecrTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIH;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEaKIUiA;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKHUX JIEMEHTOB B
COEMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIWHEHUH 1o ¢GopMmyrnaMm, BHI XUMHYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHHUAX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpeisl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OMNUCHIBATh M XapaKTEpU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «rJIaBHasg moxarpymnmna (A-rpymnma)y U «noOodHas
noarpynna (b-rpynma)», maible W OOJbIIME NEPUOIBI, COOTHOCHUTH
0003HaYCHUSA, KOTOpPHIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalblX MEPUOJOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(ULIMPOBATH XUMUYECKUE BJIEMEHTbI, HEOPraHUYECKHUE BEILECTBA,
XUMHUYECKUE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU



BEIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTEEHEW OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OO0IME U cHeUupUUECKUEe XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BELIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMyu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKOM JTUCCOIMALIMM  KHUCIIOT,
1EJI04€N U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMH HOHHOIO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OanaHca dTUX PeaKIuii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TPEBpAIllCHUH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYK) MacChl
BEIIIECTB, MAaCCOBYIO JIOJNIO XMMHYECKOrO0 JdJieMeHTa 1o Gdopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PAcUEThI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOmoaTh  MpaBujla  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakkKe INpaBuiia oOOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHSIMHU TIO BBINOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TMOJYYEHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTh  PEaKIWH, MOATBEP)KIAIONIME  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OPOMHU/I-,
noaua-, kapOonat-, ¢ocdar-, cwIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW JESTEIbHOCTUH — aHaIU3
U CHUHTE3, CpaBHCHHE, OOOOIIeHHWEe, CHCTEMAaTH3allhio, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIOICHNE, M3MEpPEHNE, MOJCIUPOBAHUE, DKCICPUMEHT (pEabHBIN U
MBICJICHHBIN ).
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MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Wroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcuaax https://m.edsoo0.ru/7f41837c
29 Bopopon. Ilonsitue o kucnorax 8 1 bu6moreka [IOK
H COJISIX https://m.edso00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U

31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX dneMeHToB J[. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
3.2 XUMHUECKas CBI3b. 8 2 bubanorexa LIOK

https://m.edsoo.ru/7f41837¢c



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

OKHUCIINTEIBLHO-
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I

Hroro no pazgeny 15 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo H XuMH4yecKHe peakiuun
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
o | Sosmmmes a ; B LOK
' PYHIBL. 2P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUS
e | Soumsmpmeens oo ; : ;| Bowoetok
' . PYIIIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
Pa3zpnen 3. Merajibl M MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1 Obmme cBoHCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro mo pazneny 20
Pa3nes 4. Xumus u okpykawuas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KM3HU YEJIOBEKA 3 bubmorera [JOK

https.//m.edso0.ru/7f41a636

Wroro mo pazueny 3

PesepBHOE Bpems 3 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypebi
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yesioBeka. Tesna u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE O METOIaX MO3HAHUSA B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHusl CMecei https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «}?;I;T;II:{C;: }::ﬁ:cgga(ﬂ.: npumMepe 1 bubmrorexa [JOK
N https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE dJIEMEHTBI. 3HAKU 1 bubnmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 2JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 bubmiorexa LIOK
yip yd https://m.edsoo.ru/ff0d2d50
o | s comaremer. | Buorra LOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OTtHOCHTENbHAS aTOMHAs Macca. 1 bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XMMHUYECKOTO

bubmuoreka [JOK

12 3JIEMEHTA B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
Mounsipaast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsI MacChl BEIECTB. bubnuoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peaKkiuit
K1 .
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIUKJIONIEIUCT O6og1trlleHne u bubunorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponpHas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
B — .C
21 B(?:nya KI/CII(\:/IJIeg Bor%f 3n;1\:eT:§l; u Eubmiorexa TOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
p | S s ot B LOK
PO (peatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
23 saGoparopit mpovmemmer bu6morera LIOK
parop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHne kucnopoia
24 TennoBoit 3¢ ekt XUMHUECKO bubnuoreka [IOK



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

pCaKkiuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, SK30- U
OHAOTCPMHUYCCKUX PCAKIIHUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmoreka [{OK

25 3arps3HeHue BO31yXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 <<1PlonyquHe " I()IO6I/IpaHI/I€ KHCJIOpO/Jia bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJopoza. IIpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSIX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mory4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3 dlonyeemie n codmpanme noropons BuGimorera LIOK
yi oIp slopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 618
33 pemmicorsa rasa no ero mssecriionty BuGmiorexa LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brranciienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA Eubmiorexa TOK
i o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsarue 06 bubnunoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2



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
https://m.edsoo.ru/ff0d4f42
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Bopa xak pactBoputens. HacbllieHHnbie

bubmuoreka [JOK

37 1 HEHACBIIIEHHbIE pacTBOPBL. MaccoBast https://m.edsoo.ru/f0d5b40
JI0J1s1 BELIECTBA B pacCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
38 . o . .
ONpeAENIEHHON MAacCCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}Z)LITHBIX OCHOBHBIX U aM(OTEPHBIX bubmrorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bu6mmoreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa
46 cnocoéLII) nIi)n )CHI/I}I XI/IMI/I‘IZEKI,/IG bubmorexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
48 . _
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O060011eHre U CUCTEMAaTH3aIMs 3HAHUIA bubnuoreka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9cbh2

KonTtponeHas padota Ne3 mo teme

bubmmoreka [{OK

n
50 OCHOBHBIGUEJIaCCI)I HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOTBITKA KIIACCH(PUKAITUU
51 XUMHUYECKHX dJ1eMeHTOB. [ToHsTHE O BH6J.IHOTeKa LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckast cucTeMa XUMHUYECKUX BH6J_IHOTeKa LIOK
https://m.edsoo.ru/00ada52c
anemeHToB J[. . Meneneera
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit BH6J_IHOTeKa HOK
cuctems [, 1. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHUA HayKu U npaktuku. . W. bubnuoreka [IOK
MeneneeB — yu€Hbll, eAaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
PesepBubIit ypok. O6001meHNE 1
58 CI/ICTEM&TI/ISZEI/IH 3HaHI/II7IIlI / bubmiorexa HOK
N https://m.edso0.ru/00adb33c
Bcepoccuiickas nmpoBepoyHas padoTa D
K o4
oHTpoJibHas paboTa Ned o Teme Bubmiorexa [IOK
59 «CTtpoeHne atoMa. XUMHUYECKas CBA3b https://m.eds0o.ru/00adb4g6
/ Beepoccuiickas mpoBepouHasi paboTa — '
60 DNEKTPOOTPULIATENBHOCTh ATOMOB bubnuoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HMonHas xuMHu4ecKkasi CBA3b 1 Egg?ﬁ%fi%gg}é% dac3a
62 KoBanenTnas nousipHas XumMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenoJsipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 Creneny okncieHus 1 https:// m.edSO(])_.[ ru/00adae28
65 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIIUTEN U BOCCTAHOBUTEIIH 1 Eﬁ?ﬁ%ﬁ;ﬁgﬁ%}% db076
P BHBII K. HUE U
67 czzigMaTmZESIs{ 3(}?2?}(1)1/?1;111 Eo TZMe 1 BH6J.H/IOTeKa HOK
«CTtpoeHne atoMa. XUMHYECKasi CBS3bY https.//m. edso0.1u/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n P Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOWCTB XEIMI/I‘-IeCKI/IX AJIEMEHTOB 1 bubmrorexa [JOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 CaKIIHI HOH}IpTI/Ie 0 TOMOTCHHBIX H 1 bubmiorexa [JOK
PCAKIUTH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKON PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTpOIUTHUECKON 1 bubnuoreka [IOK
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mucconranuu. CUiIbHBIE U C1a0ble
3IEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHus peakiu bubmorexa [IOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTAaBICHUN bubmorexa LIOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTABIEHUN 00 bubmorexa [IOK
p . https://m.edso00.ru/00add8b2
AIEKTPOJIUTUICCKON TUCCOITUAITTT
14 Tlousttie 0 runpoIN3e cojie Bubmiorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 OO6o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrueckast padora Ne 1.
16 <<1£)6HIGHI/IG 31<cnpe NMEHTAIILHBIX bubunorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kourponsaas padbora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I WCCOLIMAINAS bubunorexa LIOK
p a ’ https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAXY
OO01as XxapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBI;ﬁCTBa Ha IpUMepe bubmiorexa HOK
P P https://m.edsoo.ru/00addfe2
xJiopa
Xgoposonopoa. ConsgHas KAUCIoTa
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa OJI eHI/Ie, bubmiorexa LHOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I eHue colijoﬁ KHCJIOTHI bubmiorexa HOK
yd . o > https://m.edsoo.ru/00ade348
M3y4yeHUue €€ CBOMUCTB»
B
BIYUCIICHUS T10 ypaliHeHH;IM BuGmorexa LIOK
21 XUMHYECKUX PEaKIUii, €1 OJHH U3

PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488
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22 OO01mas XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.

Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK

23 N :

B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(bu3HYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHast KHUCIIOTa,

25 (1)1/131/13601(1/12 u xmfnqecxne CBOWCTBA, bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Croco0a
MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIoIIeH Cpeibl COSAMHEHUSIMHU
cepbl

27 Brruncnenne maccoBoii 10K BEIXOa bubmuorexa [JOK
MPOJIyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTHUKA SJIEMEHTOB

28 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero pusndeckue u

29 XI/IMI/I‘IeC,KI/Ie c(goﬁCTBa MOJTyYEHHE U brbmorexa [JOK

’ i https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padota Ne 3 mo teme
30 «IPIOJ'I CHHUE ah}[jMHaKa H3y4YCHHUE €TO brbmorexa [JOK
. Y1 - M3V https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHAas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEH bubmiorexa LIOK

https://m.edsoo.ru/00adf518
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AMMOHHSI B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arps3HEHNE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta

dochop. Okcun dpochopa (V) u

bubmmoreka [{OK
33 pocopuaz fneiota, (usmiccxue https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
34 o .
3arps3HeHre TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
tdbocdaramu
Vruepon, pacipocTpaHeHHE B
35 Hpnpgﬂg gmlﬁlecxl;e Y XUMHUYECKHUE bubmrorexa [JOK
T ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 YronpHas KucioTa u €€ colu bubmrorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 0 rpaHI/IquKI/IX BeIlleCTBaX KaK O Eubmorexa TOK
p = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia
40 Kpemnuuii u ero coennHeHus bubmiorexa [IOK
P & https://m.edsoo.ru/00ae080a
IIpaktuyeckas pabora Ne 5. Pemenue
a1 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«BaxkHen1e HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

42 «BaXHEHIINE HEMETAILIBI 1 X https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO61ast XxapakTepuCTUKAa XUMUYECKUX
9JIEMEHTOB — METAJLIOB.
Meramnuueckas CBsI3b U bubmmoreka [{OK
43 _
METaJUNIMYECKass KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAIIOB
XUMHYeCcKHe CBOMCTBA METAJJIOB.
44 DIEKTPOXUMHUUECKHAI P bubinorexa LIOK
P . p https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
MmetauioB. CriaBel. Beruncnenns no
45 aBHEHUSIM XUMHUYECKHUX PEaKINU bubmmorexa LOK
MY p > https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH
46 IToHaTre 0 KOPPO3UN METAJIIIOB Bubmiorexa LIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
4t [Henotnpie MeTamis! https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJLIbI — bubnmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubanorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALMS
3HAaHUU
59 JKEcTKOCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubmiorexa LIOK

https://m.edsoo.ru/00aelae8
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"YKécTKOoCTh BOIBI U METOBI €6
ycTpaHeHUs"

. bubmmoreka [{OK
>4 Amommimii https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcubl, THAPOKCUIIBI M COJTH JKeTie3a bubnuoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60611v1eHHe Y CUCTEeMaTH3aIus
3HAHHH
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUid, eCIi OJUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTA
peakuuu
61 O606H}6HI/I€ U cHCTEeMaTu3alus
3HAHUN
KounTtponsnas pabora Ne4 mo teme
62 «Baxneiliue MeTamubl 1 UX
COEJIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYKarOLIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bubnuoreka [IOK
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HKOJIOTUYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66 PezepBHbiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBubiit ypok. O0o0mICHNE 1 1 bubmoreka [IOK
CHCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «llepBoHaUanbHBIE XUMUYECKUE TOHSATHUS

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHAs Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKas — peaknuid:  peakluu  COCAWHEHHS,  PEakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUH, TETUIOBOH 3 (EKT peakiuu, pacTBOp,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XUMHYCCKYIO CHMBOJIMKY IJIs1 COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily U COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJSAPHYHO W MOJISIDHYIO MAcCChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHnI,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOMICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3IMYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TUNIAHUPOBATh U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, ¢eHondTarernH, MEeTUIIOPAHK U APYTHE)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepumommueckoro 3akona JI.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  snemenroB  JI.W.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOiiee dYHcIio

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo M XumMudeckas PCaKIus»

1.1

pacKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA AUCCOIUalud,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKas CBA3b (KOBaJICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTaJlNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbeIBaTh CYHIHOCTH OKHCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTePU30BaTh (OMUCHIBATH) OOMINE U CTICIM(PUIECKAE XUMUUECKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKAY BECIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
nabopaTopHbIM O0OpYIOBAaHUEM, a TaKKe MpaBuUiaM OOpalleHUs c
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM  XIJIOPHU-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIbHON JIE€ITeNbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB MU XHUMHNUYCCKUX peaKuHﬁ; CCTGCTBCHHOHay‘-IHBIe
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHEC ITOHATHUA

1.1

[Ipenmer xumun. Poiap XMMHHM B KU3HM Ye€JIOBEKa. XUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe 0 METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHoOcuTenpHas  aTroOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas J0JIs1 XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEeUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH TOCY/I0M, C IPaBUIaMU
paboThl B JabopaTopur W npuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIUCAaHUE (U3MYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (uU3nYeckux (IJIaBJIICHHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHHWE W KOHACHCAIHs BOIbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mela C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKee3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH IIOBApEHHOM COJIM, HAOIIOEHUE U OIIMCAHHUE PE3YJIbTaTOB IPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHue kuciopona B Ipupoie, pusmueckrne M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMUUEeCKON peaklny, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennsie 1 HEHACHIIIEHHBIE PAaCcTBOPH. PacTBOPUMOCTH BElIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHUpOJAE. 3arps3HeHHe MPUPOIHBIX BoJa. OxpaHa W OYHMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coenuHennid. Oxcuapl. Kiaccudukarms
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCIEPUMEHT: KAadeCTBEHHOE OIpPEACICHUE  COIECpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
o0pa3laMu OKCHJOB U OIMCAaHWE WX CBOKMCTB, IOJY4YEHHE, COOHMpaHHE,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTENl pPAacCTBOPEHMsI BEIIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0Yel C TOMONIbI0 HHAMKATOPOB, HCCIelI0BaHUE OOpa3loB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIu3alu, MoJIy4YeHHe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepunoauueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 2JIEMEHTOB
H.N. MenaeneeBa. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHTOB [[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3UYECKUH CMBICI TOPSAKOBOTO HOMEpa, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonnmyeckoro 3axoHa u Ilepuoauueckoil CUCTEMBI XUMUUYECKUX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCINTEIEHOBOCCTAHOBUTEIIHLHEIC peaKkmuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPBI OKUCINUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COTUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumunyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XumMu4yeckux snemeHTon [1.1.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XHUMHYECKOH CBSI3H. THIIBI KpUCTAJUINYCCKUX
peH_IéTOK, 3aBUCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I
H BUOa XUMHUYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XuMu4Jeckue cBOMCTBa BCHICCTB,
OTHOCAIIHNXCA K Ppa3JM4HbIM  KJaCcCaM  HCOPraHUYCCKUX COCI[HHGHHIZ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IUYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
M3MEHEHHIO CTENEeHeW OKHCICHHsS XUMHYECKUX JIEMEHTOB, MO OOpaTUMOCTH,

Je(e] Y4aCTHIO KaTaJm3aT0pa). DK30- )41 SHAOTCPMHUYCCKUC pCaKkiuy,




TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [[oHATHe 0 XMMUYECKOM pPaBHOBECHM.
@akTOppl, BIMAIOIIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLUHU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIui C HCIOJIb30BAaHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumuueckol cBszu. CreneHp nuccounanuu. CUbHbBIE U Clla0dble AIIEKTPOJIUTHI.
Peakiun nonHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoWCcTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TPEACTABICHUN 00 dJIEKTPOJUTHUECCKOU

nucconunanuu. KauectBeHHble peakiii Ha MOHBL. [loHsATHE O THApPOIN3E Coeit

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTAILTHYECKUX
pPEmETOK HEOPraHWYECKHUX BEHIECTB — METANIOB W HeMeTauioB (Tpadura U
ajMasza), CJIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOW pEaKkIHH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMK  KUCIIOT, WIeJoYer u  cosiell  (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCaJIKa, BBIJCICHHE rasa,
o0Opa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUs

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (l)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI[OpOI[.
ConsHas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. HeﬁCTBHC

XJIOpa U XJIOPOBOJOpPOJa Ha OpraHHU3M YCJIOBCKA. Baxwneiine XJIOpUAbI U UX




HaxO0’JICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN oKuciaeHus. CTpoeHue u GU3NUECKUe CBOMCTBA
IPOCTBIX BEIHIECTB — KUCJIOPOJAa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG M XUMHYECKHE CBOMCTBa
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT U CHelu(pUIecKue). XUMUICCKHE
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYXKAIOMICH Cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miass xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTETIEHN OKUCIEHUS. A30T, pacipoCTpaHEHUE B IPUPO/IE,
¢dbuznueckue U xuMuueckue cpoiictea. Kpyrosopor azorta B mpupojie. AMMHUAK,
ero (u3nM4eckue U XMMUYECKHE CBOICTBA, NojaydyeHue u npumeHenue. Coum
aMMOHUS, MX (uU3MYecKMe M XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KagecTBeHHast peakuusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MOJy4eHHUE,
(u3uYecKkne W XMUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCJIOT U crneuupuyeckue). Mcenoap3oBaHue HUTPATOB M COJICH aMMOHUS B
Ka4eCTBE MUHEPAJbHBIX yA0OpeHHH. XUMHUECKOe 3arpsi3HEHHE OKpYyKarollen
Cpezbl COeIMHEHUAMU a30Ta (KUCIOTHBIE JIOKH, 3arpsiI3HEHUE BO3/lyXa, 10YBbI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu (ochopa, GuznUecKrHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, QGuU3NYECKHEe HU
XHUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka s1eMeHTOB |V A-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUS. YTIJIepOol, allIOTPOIHBIE
Moau(UKAIMK, PACIPOCTPaHEHHE B TPUPOJE, (U3HUECKHEe U XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepona B mpupoje. OKCHIBI yriepoaa,
ux (usmyeckue W XMMHYECKHUE CBOICTBa, NEHCTBHE Ha KHBBIE OPraHU3MBI,
MOJTy4eHHE U TPUMEHEHHE. DKOJIOTHUYECKUE TTPOOIEMBbI, CBSI3aHHBIE C OKCHUIOM

yrnepona(IV); TUIIOTE3a TJI00aJbHOTO IOTEILICHMS KiiuMara, HapHHKOBBIﬁ




apdekr. YrompHas KuCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBOWCTBa, MOJyYeHHE U NpuMecHeHue. KadecTBeHHas peakiiusi Ha KapOOHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xumuyeckoe crpoeHue. [lonstne o Ouonormuecku
BRXHBIX BCIECTBAX: KHpax, OENKax, yrJieBoJaXx — M HX POJIU B KU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHWYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenuHeHHus] KpeMHUsi B npupoje. OO6mme mpeactaBieHust oo
okcuzae kpemHus(1V) u kpemHueBoil kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUatbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3y4dCeHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJIEHWE TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYeCKre U XUMHYECKHE CBOMCTBA raJIOTCHOB U UX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(rayoTeHnI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COCIMHCHHUSIMU
(BO3MOKHO  WCITOJIb30BaHHE BHIEOMATEPHAIOB); HAOJIIOJEHHE Ipolecca
00yriMBaHMUs caxapa MOoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
H3YYCHUE XMMHUYECKHX CBOWCTB pa30aBIICHHOW CEpHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoJeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHUH (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEepPUAOB), 0Opa3lamMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHaKa; IMPOBEICHUE KAUECTBEHHBIX pPEAKLIMA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTBHI C MEAbIO (BO3MOMXHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB); HM3yYEHHE MOJIENe KPHUCTaNINYECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIIEHHE C IPOIECCOM
azcopOIMK pacTBOPEHHBIX BEIIECTB AKTHUBHPOBAHHBIM YIJIEM H YCTPOHCTBOM

npoTUuBOrasa; IOJYYCHHC, CO6I/IpaHI/IC, pacrio3HaBaHUC U HU3YUCHUC CBOMCTB




YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CHWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB WX IPOTEKAHMs; O3HAKOMIIEHHE C
MPOJIYKIMEH CHIMKATHON IPOMBIIIJIEHHOCTH; PELIEHUE AKCIEPHUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckol cucreMe XuMH4eckux dnemeHtoB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHne MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. O0IKe crocoObl MOIydeHHst
MeTayuioB. [oHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckod cucTeME XUMHUYECKHUX
anemeHntoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnveckrue 1 XUMUIECKUE CBOMCTBA (HA TpuMepe HaTpus U Kaywmsi). OKCUAbl U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIENOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

Illenouyno3eMenbHbIe  METayIlbl MarHuii W KaJbLHMH: IIOJIOKCHHE B
[Tepuoanueckoit cucteme xuMuueckux anemMenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajablius. BaxHehue coeauHEHUs Kaublus (OKCHJ, THIPOKCHU],

coin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHJA U THUAPOKCHUIA

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreMe XuMU4IecKux daemeHToB 1. M.
MeHeneeBa; CTpoE€HHE aTOMa; HaxoXKJAeHHEe B mnpupoae. Pusznueckue u
XMMHYECKHUEe CBOMCTBa jkene3za. OKcuipl, THUApOKcUasl u conu kenesa(ll) u

xene3za(lll), ux cocra, cBOMCTBA U MOJTydeHUE

3.7

XHUMHUYECKUMN SKCIICPUMCHT. O3HAKOMJICHUC C O6pa3LIaMI/I MCTAJIJIOB M CIIJIaBOB,
nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAJIOB

(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), 0cobeHHoCTeH




B3aMMOJICICTBUS OKCHJA Kajblud M HATpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICJAOBAaHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpPEHMsI JKele3a B KUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX pEaKUUi HAa HOHBI
(Marausi, Kanplusi, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONHCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMHU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccieoBaHne aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS WU THUIAPOKCHIA
LIMHKA; PEIICHUE HKCIIEPUMEHTAIIBHBIX 3aJa4 10 Teme «BaxHelue MeTalibl U

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl 1 TexHoJOTHH. BemecTBa u maTepuanbl B MOBCEAHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momMoms Mpu XUMHUYECKUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOU TPaMOTHOCTH. XUMHYECKOe 3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumun B perieHuu 3KOJIOTHYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He()Th),

MPOIYKTHI UX MEpepabOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUHN IKCIIEPUMEHT: U3ydyeHHe 00pa3oB MaTepHalIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)
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