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[TOACHUTEJIbBHASA 3AIINCKA

[TpumepHasi pabouasi porpaMma MO XUMHWHW AJi1 OOy4arol[uXxcsl C 3a[epKKOi
ncuxuueckoro passutus (manee — 3[1P) Ha ypoBHe OCHOBHOTO 001ijero 0Opa3oBaHUS
cocTaBjieHa B COOTBeTCTBUM C Pesiepa/ibHBIM TOCy/JapCTBeHHBIM 00pa3oBaTebHBIM
CTaHIapTOM OCHOBHOTO 00miero obpa3oBanus (IIprika3z MunHmnpocBeitieHuss Poccun ot
31.05.2021 r. Ne 287, 3aperucTpupoBaH MMHHUCTEPCTBOM KOCTULMM Poccuiickon
®epneparuu 05.07.2021 r., per. Homep 64101) (ganee — ®T'OC OOO), [IpumepHoU
a/IarITUPOBAHHOM OCHOBHOM 00pa3oBaTe/ibHOM TPOrpaMMOM  OCHOBHOTO — 0O0II[ero
oOpa3oBaHMsi 00yuaroUMXCs C 3a/lep>KKOW TICUXUUeCKOro pas3BuTusi (0g00peHHOMN
pemrenrieM ®YMO 110 o611iemy o6pa3oBanuio (MMpoTokos oT 18 mapta 2022 r. Ne 1/22))
(mamee — ITAOOIT OOO 3I1P), [TpumepHo paboueii mporpaMMbl yueOHOTO TpeMeTa
«Xumusi» (0a30BBIl ypoBeHb), [IprMepHOI MpOrpaMMoOl BOCIHUTAHUSA O0YyUYarOIIUXCS
NP TIOyYeHUH OCHOBHOTO 00ilero obpa3oBaHHUs, C Y4eTOM pacIipejie/ieHHbIX TI0
KJlaccaM TpoBepsieMbIX  TpeOOBaHMM K  pe3y/ibTaTaM OCBOEHHsT  OCHOBHOM
oOpa3oBaTe/ibHOM TMpPOrpaMMbl  OCHOBHOTO 00Iiero o0pa3oBaHUsi U 37IeMEHTOB
cofepXKaHusl, TpeJCTaB/leHHbIX B YHHBEpPCAJbHOM KOAW(UKAaTOpe MO0 XHUMUH,
KoHuenmu riperiofiaBaHusi yueOHOTro mpeaMeTra «XHMUsi», B 00pa3oBaTebHbIX
opranu3atusx P®, peanu3syoiiyx oCHOBHbIe 00111e00pa3oBaTe/ibHbIe TTPOrPaMMBbI.

OO0mias xapakTepuCcTHKA yueOHOro rpegMeTa « XUMHUA»

YyeOHbIli  TIpeAMeT — «XUMMSI»  BXOAMT B TIPeIMETHYIO  00/1acTh
«EcTecTBeHHOHayuHbIe TIpeIMeTbI». B crcTeMe ecTeCTBeHHOHay4YyHOro 0Opa3oBaHUs
XUMUS KaK yueOHbIH TTpeIMeT 3aHUMaeT Ba)KHOe MeCTO B TIO3HAHUU 3aKOHOB TIPUPO/IBI,
(opMHpOBaHWM HAay4yHOW KapTUHbI MHUpPA, CO3/JaHAA OCHOBBbI XWMHUUYECKUX 3HAHUM,
HeoOXOJUMBIX /i TIOBCeJHEBHOM >KW3HW, HABLIKOB 370POBOTO M 0e30MacHOTo st
yejioBeKa U OKpyJKatolleld ero cpefgbl oOpa3a »KM3HM, a TaKKe B BOCIUTAHUU
5KOJIOTUUECKOU KY/IbTYPBI.

YcrnemHocTh U3ydyeHUs] XMMUM CBsI3aHAa C OBJIaIGHUEM XUMUUECKUM SI3bIKOM,
cobmofieHeM TIpaBW  Oe3omacHOM pabOTBl  TIpU  BBHITIOJHEHWUM  XUMHUECKOT0
5KCIepUMeHTa, 0CO3HAaHUEeM MHOTOUMC/IEHHBIX CBSI3el XWUMUM C JPYTMMU NpeAMeTaMu
LIKO/IBHOTO Kypca.

[TporpaMMa BK/OYaeT B ceOsi OCHOBBI HeOPraHUUeCKOM ¥ OpraHnyeckoi XHMHUHU.
['aBHOM Hjeelt TTPOrpaMMBbl SIBASIETCS Co37ZjaHue 0a30BOTr0 KOMITJIEKCA OTTIOPHBIX 3HAaHUM
10 XWUMWH, BbIpaKeHHbIX B (hOpMe, COOTBETCTBYIOLIeH BO3pacTy OOydaroluXcs U UX
0coObIM 00pa30BaTe/bHBIM ITOTPeOHOCTSIM.

B copeprkaHuy JaHHOTO Kypca TpeZcTaBieHbl 0CHOBOIIO/Iararwliye XuMuueckye
TeopeTUUYeCKWe 3HaHWs, BK/IOYalOl[Me U3yueHWe COCTaBa U CTPOEHUs BellleCTB,
3aBUCMMOCTU UMX CBOWCTB OT CTPOEHHUS, TIPOTHO3UPOBaHME CBOMCTB BeIeCTB,
HCCJie[JOBaHUe 3aKOHOMEPHOCTEeN XUMUYeCKUX MpeBpallleHul U MyTel yIrpaB/ieHus UMU
B LIeJIsIX MOTyUYeHUsI Bell[eCTB U MaTepHasoB.

TeopeTyeCcKyr0 OCHOBY M3yueHHs] HEOPraHUYeCKOW XMMUMU COCTaBJ/IsIeT aTOMHO-
MOJIeKyJIsipHOe yueHue, [Tepuoanyeckuii 3akoH [1.M1. MeHzeneeBa C KpaTKUMU



CBeZICHUSIMM O CTPOEHMM aToMa, BUJAX XUMHAUYECKOW CBSI3W, 3aKOHOMEPHOCTSIX
MTPOTEKAHUST XUMUUECKUX PeaKIIni.

B u3yueHnH Kypca 3HauMTeIbHasi POJib OTBOJAUTCS XUMUUECKOMY 3KCIIEpUMEHTY:
TIPOBEJIeHUI0 TIPAaKTUUeCKUX U J1abopaTopHbIX paboT, OMUCAHUIO pe3ysbTaToOB
yUYeHUUeCKOro 3KCriepuMeHTa, COOJIi0/leHHI0 HOPM U TipaBu/ Ge3ortacHoi paboThl B
XUMHYECKOU 1abopaTopuH.

Peanu3atiusi JaHHOM TIPOrpaMMBI B TIpoljecce 00yueHUs TT03BOJIUT 00yJaroiyMCest
c 3IIP ycBouTbh KIHOUEBble XUMUUECKHEe KOMIIETeHLIMd W TIOHSATh PO/b W 3HaueHHe
XUMHU CPe/id APYTUX HAyK O TPUPOJeE.

V3yyeHre XUMUUA CTIOCOOCTBYeT (POPMHUPOBAHUIO y 0Oy4YarOIUXCs Hay4HOTO
MHUDPOBO33DEHHSI, OCBOEHUIO OOI[eHayUHBIX MeTO/0B (Habmo/eHre, W3MepeHue,
9KCTIePUMEHT, MOJe/IMPOBaHKe), OCBOEHUIO TIPAKTHUYECKOr0 ITPUMEHEHHsT HayYHBIX
3HAaHUH, OCHOBAHHOTO Ha MEXKIIPEJMETHBIX CBS3AX C TipeaMeTamMHu «OKpyrKarolui
MUp»,

«®usuvka», «buonorus», «I'eorpadus», «MaremaTuka» U (pOpMHUPYyeT KOMIIETEHLIUH,
HeobXoMMBbIe J1s1 POZ0/DKeHus: o0pa3oBaHUsI B 00/1aCTU eCTeCTBEeHHBIX HayK.

N3yueHne XUMUU CIOCOOCTBYeT pa3BuTuio y oOydaroruxcs ¢ 3[1P
TIPOCTPAHCTBEHHOTO  BOOOpa)keHUsl, (YHKIMOHAJLHOM  TPaMOTHOCTH,  YMeHUs
BOCTIDUHMMATh W KPUTHWYECKW aHa/JIW3UpOBaTh HWHGOpPMAIWIO, TIpe/ICTaB/IeHHYI0 B
pa3MMUHBIX GopmMax. 3HAUMMOCTh TIpeAMeTa AJisi Pa3BUTHS KU3HEHHOW KOMITeTeHIUH
obyuarotfuxcst ¢ 3I[1P 3akmtouaeTcss B YCBOEHHWM OCHOBBI XUMHUUECKHX 3HAHUMH,
HeoOXOUMBIX [IJI1 TIOBCeJHEBHOM >KM3HU; HABLIKOB 3/J0POBOrO0 U 0e30MacHOTo s
yesioBeKa M OKpY»Karollleil ero cpefibl obpasa »u3Hu; (HOpPMUPOBAHUU 3KOJIOTMUECKON
KY/bTYDBI.

[MporpaMma oTpaxkaeT cojiep)kaHue OOyueHUsi TIpeiMeTy «XUMHS» C yUeToM
0Cco0BIX 0Opa3oBaTebHBIX MOTpeOHOCTel obyuatoruxcs ¢ 3[TP. OnazieHre yueOHBIM
npeMeToM «XUMMUs» TIpe/ICTaB/sieT Orpe/ie/IeHHYI0 TPYJHOCTb AJisi 00yJaroluxcs C
3ITP. 3To cBsi3aHO C 0COOEHHOCTSMU MBICTTUTE/ILHON JesiTeIbHOCTH, TIePUOJUUeCKUMU
KosiebaHUsIMU BHUMaHUs1, Ma/IbiIM 00beMOM TIaMsITH, HeJJOCTaTOUHOCThIO 00I1lero 3araca
3HaHWM, TIOHWKEHHBIM T[103HaBaTe/bHbIM WHTEPECOM M HH3KHUM YDOBHEM peueBOTO
pa3BUTHSI.

[7is TipeofioneHUs] TPYAHOCTeH B U3yueHWM ydeOHOro TipefMeTa «XUMHUSI»
HeoOxouMa afianTaiys o0bemMa M xapakrepa yueOHOro MaTeprasa K MO3HaBaTeTbHbIM
BO3MOXXHOCTSIM [TaHHOW KaTeropuu OOYyYaroIuXxcsi, yueT UX OCOOEHHOCTEeH pa3BUTHS:
WCTIO/Tb30BaHNEe  a/ITOPUTMOB, BHYTPHUIIPEIMETHBIX W MEXKIPEeJMETHBIX  CBsi3el,
TIOCTeTeHHOe YC/I0XKHEeHNe M3y4aeMOoro MaTepuara.

[Tpy wu3ydyeHWd XUMHUHU HeOOXOJWMO OCYIIIECTB/IATL B3aWMOJENCTBHE Ha
TI0J/IMCeHCOPHOW OCHOBE.

TeopeTrueckuii MaTepra/ll PeKOMEHyeTCsl M3yuaThb B IpOLeCCe TMPaKTHUeCKOU
JesiTe/IbHOCTU. BO3MOKHO BhbiJje/ieHHe OT/e/bHbIX YPOKOB Ha pellleHHe 3a/ilau B CBSI3U
CO CJIOXKHOCTBbIO aHanmm3a Tekcta obyuwarorumucsa c 3[1P. OpraHuueckoe eJWHCTBO
MPAKTUUECKONW U MBbIC/IUTE/TbHOU [leATeTbHOCTH O0ydYaroIuxcsi Ha YpOoKaX XUMHUHU
CrIocobCTBYeT MPOYHOMY M OCO3HAHHOMY YCBOEHUIO 0a3MCHBIX XUMUUYECKUX 3HAHUU U
ymeHuii. Ocoboe BHUMaHUe TPU W3YYeHUU XUMUU ye/seTCs] U3YUeHUI0 «CKBO3HBIX»

MOHATUHN ¥ (OPMUPOBAHKMIO HaBblKa CTPYKTYPUPOBaHUS MaTepualia.
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Ienu 1 3agaun U3ydeHUs1 yueOHOro nmpeamMera « XUMHsI»

Obwue yenu wu3yueHus ydeOHOro TipeAMeTa «XHMUs» TIpe/ICTaB/ieHbl B
[MpumepHoii paboueii mporpamMmme OCHOBHOTO oOmiero obpa3oBanus. OHHU
aKTya/M3UpOBaHbl C yUYeTOM HOBBIX TMPHOPUTETOB B CHUCTEMe OCHOBHOrO 00Iiero
oOpa3oBaHUs, HarpaB/eHHOCTH O0yueHHs Ha pa3BUTHe U CaMOpPa3BUTHeE JINYHOCTH,
dbopmMrpoBaHue eé WHTe/sIeKTa U 00Iei KyabTypbl. OOydeHre YMEHHIO YUWUTBHCS U
MIPOJI0/DKATh CBOE 0Opa3oBaHMe CaMOCTOSITe/TbHO B HACTOsIIee BPeMs SIB/ISIETCS OHOM
13 BOKHEHIIUX (QYHKIMM yueOHBIX TIPe]METOB, B TOM UHC/Ie U « XUMUN».

Ins obyuarotuxcst ¢ 3I1P, Tak e, Kak ¥ /i1 HOPMaTHBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBaOIINUX OCHOBHYHO obpazoBaTe/bHYIO nporpammy,
JOMUHUPYIOIllee 3HaueHue MpUoOpeTaroT Takue Yyeau, Kak:

* ¢opMupoBaHMe  UWHTE/UIEKTya/JlbHO  Pa3BUTOM  JIMUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOSITe/IbHOMY TIDUHSTUIO  pellleHuld,  CriocoOHOM
a/IaTITUPOBATHCSA K OBICTPO MEHSIIOLIUMCS YC/IOBUSIM >KH3HU;

" HarpaB/IeHHOCTh OOyuYeHMs Ha CHCTeMaTHuecKoe TMpHOOIeHre yualmxcs K
CaMOCTOSITe/TbHOW TT03HaBaTebHOW JesTe/lbHOCTA, HayUHbIM U TIPAKTHUUECKUM
MeTOoZiaM T03HaHusA, (POPMUPYIOIIMM MOTHBAIMIO U pa3BUTHe CIIOCOOHOCTeN K
XUMHH;

» obecrieueHue YCJIOBUM, CHOCOOCTBYIOIIMX MpUOOpeTeHH0 00yuaroluMUCs
OTbITa pa3HOOOpa3HOM [esATeNbHOCTH, MO3HAaHWSA M CAMOIIO3HAHMS, K/TFOUeBBIX
HaBBIKOB (K/TFOUEBBIX KOMITETEHI[MI), UMEIOL[UX YHUBEPCA/TbHOe 3HaueHue is
Pa3MYHBIX BUIOB JeSITe/IbHOCTY;

* GopmupoBaHUe yMeHHM OOBSICHSATH U OLIEHWBATh SIBJIEHUsI OKPY)KaroIlero Mupa
Ha OCHOBAHWHM 3HAHWM U OMbITA, TTOTYYeHHBIX TTPU U3YUEeHUH XUMUH;

* popmupoBaHHe Yy OOYYAIOIIUXCS TYMaHUCTHUECKUX OTHOIIEHWH, TOHUMaHHS
L[EHHOCTH XUMUYeCKUX 3HaHUM 7151 BLIPAOOTKM KOJIOTUUECKH 1ie/iecoobpa3Horo
ToBefieHHs1 B OBITY W TPYJOBOM [eTeIbHOCTH B Lie/iIX COXPAaHeHHsI CBOEro
3/I0POBbSI ¥ OKPY’Karolllel MPUPOJHOU Cpefibl;

" pa3BUTHE MOTHBAI[MM K OOyueHHIO, CIIOCOOHOCTeH K CAMOKOHTPOMIO |
CAaMOBOCITMTAaHUID Ha OCHOBe YCBOeHHs 00IljeyesioBeueCcKUX IIeHHOCTeH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGU/IsS U HalPaB/IeHHOCTU JaTbHeNIIIero
o0OyueHwusl.

Kypc HampaB/iieH Ha pellieHue CJAeAyOLUMX 3a0ay, o0ecreurBaroIUx
peasnu3alyio JIMYHOCTHO-OPUEHTHPOBAHHOTO U [IesiTeIbHOCTHOTO  TOAXOZOB K
obyuenuro xumun obyuvaroruxcs ¢ 3[1P Ha ypoBHe OCHOBHOTO 0011[ero oO6pa3oBaHus:

* (QopmHupOBaHMe TlePBOHAYa/JbHLIX CHUCTEMaTH3UPOBAHHBIX TIPeJCTaBlIeHUN O
BellleCTBaX, WX TIpeBpallleHWsX W TIPAaKTUUeCKOM TIPUMEHeHUH; OBJlaZieHue
TIOHSTUMHBIM arrapaToM U CUMBOJINUECKUM SI3bIKOM XUMUH;

" OCO3HaHWe OOBEKTHBHOW 3HAUMMOCTHM OCHOB XMMHUYECKON HayKd Kak 00siacTu
COBPEMEHHOI'0 eCTeCTBO3HAHUS, XUMUUECKUX ITpPeBpaIlieH HeopraHUuuecKux U
OpraHMYeCcKuX BeIeCTB KaK OCHOBbl MHOTMX $IBIeHUA >XMBOM W HEXHWBOU
TIPUPO/IbI; yIJIyb/ieHue Mpe/cTaB/ieHui 0 MaTeprUaibHOM eZIMHCTBE MUPa;
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" OBJ/IaJileHre OCHOBaMHU XWUMHYeCKON IPaMOTHOCTH: CTIOCOOHOCTBIO aHa/IM3UPOBATh
U OOBeKTHBHO OLleHHMBaTh JKW3HEHHble CUTyal[id, CBs3aHHble C XUMUEH,
HaBblKaMu Oe3omacHoro obpailleHHsi C  BellleCTBaMH, UCIIO/b3yeMbIMU B
TOBCEJHEBHOM >KW3HUW; YMEHWEeM aHa/JM3UpOBaTh M IJIaHWPOBAaTh 3KOJIOTUUECKU
Ge3omacHoe MOBe/ieHHe B 1[e/IsIX COXPAHeHHs 3/J0POBbSI U OKPY>Kalollleld Cpe/ibl;

* (opMrpoBaHMe YMeHHM yCTaHaB/IMBaTh CBSI3W MEX/y peanbHO HabirofaeMbIMU
XMMUUECKMMU SIBJIEHUSIMA M TIPOL|eCcCaMU, TMPOUCXOJSIIMMUA B MHUKDPOMHUPE,
OOBSICHSITH TIPUUMHBI MHOT000pasusi BellecTB, 3aBUCUMOCTb MX CBOWCTB OT
COCTaBa U CTPOEHMS], a TAKXKe 3aBUCUMOCTb NMPUMEHEeHHsI BEILleCTB OT UX CBOWCTB;

* npuobOpeTeHUe OIbITa MCIOMH30BaHUS Pa3/IMUHBIX METO/IOB U3yueHUs BelleCTB,
HaOJTI0/IeHus 3a WX MpeBpaIlleHUus MU TIPU TPOBeIeHUH HeC/IOKHBIX XUMHUUECKUX
5KCTIEPUMEHTOB C UCTIOIb30BaHKEeM JlabopaTopHOTro 000py/j0BaHus U MPUOOPOB;

* (hopMHpOBaHMe MpEJCTaBAeHUN O 3HAYEHWM XWMHUYECKOM HAayKU U peLleHUuUr
COBpeMeHHBIX JKOJIOTUYeCKHX TMpobseM, B TOM UWCAe B TpeJoTBpallieHuu
TeXHOTeHHBIX Y 9KOJIOTMYeCKUX KaTacTpod.

Oco0eHHOCTH 0TOOpa U a/jJaniTAliMH y4e0HOT0 MaTepHasia 0 XUMHH

OOyueHve yueOHOMYy mpeamMeTy «XUMHsI» HeOOXOAMMO CTPOUTb Ha CO3/laHUU
ONTUMAasbHBIX YCJOBUM [Ji YCBOEHMsI TPOrpPaMMHOTO MaTepuasna 00ydaroliMuUCs C
3I1P. BonbIilloe BHHMaHWe AO/DKHO OBITH yerneHO oTOOpy yueOHOro maTepwana B
COOTBETCTBUM C MPHUHIUIIOM IOCTYITHOCTU TIPU COXpaHeHWH 001ijero 6a30BOr0 ypOBHSI.
OH JI0JDKEeH T10 COZIep)KaHUI0 U 00beMy ObITb afANTHUPOBAHHBLIM [IJI1 00YUYarOIIUXCS C
3[1P B COOTBETCTBUM C WX 0OCOOBIMH OOpa3oBaTe/NbHBIMU TOTpeOHOCTsMU. Cremyer
obnerunTh OB/AJleHHe MaTepuasioM oO0yuatorumucs ¢ 3[IP  mocpencTBOM  ero
JeTa/IbHOTO OOBSICHEHUS] C CUCTeMaTHYeCKUM TIOBTOPOM, MHOT'OKPAaTHOM TPEHUPOBKOM
B TIPUMEHEHUH 3HAaHWM C WMCIObh30BaHUEM TPHUEMOB aJrOPUTMH3ALMNA W BU3YyaTbHBIX
oriop, 06yueHust CTPYKTyPUPOBAHUIO MaTepHaJia.

Bonbliioe 3HaueHue [jis MOJHOLEHHOTO YCBOeHUsI yueOHOro MaTepuasna UMeeT
oropa Ha MeJKIpe/IMeTHbIe CBSI3U BOIPOCOB, HM3y4yaeMbIX B ZIAHHOM Kypce, C TaKUMHU
yueOHBIMH mTipegMeTaMud Kak «['eorpadusi», «Pusuka», «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT >Ke y4yeOHBIM MaTepydan C pasHbIX TOYeK 3peHwus,
MeXXIpeZIMeTHbIe CBS3M CTIOCOOCTBYIOT ero JydilieMy OCMBIC/TIeHHt0, Gosiee MpOUHOMY
3aKpeTIeHUI0 TTOTyYeHHbIX 3HAaHUM 1 TIPAKTUUeCKUX YMeHHUH.

[Tpu TIOJTOTOBKE K ypOKaM YUMTe/b [O/DKEH IpeJyCcMOTpeTb hopMHpOBaHUe Y
o0yuaroluxcss yMeHUM aHaIM3UpOBaTh, CPAaBHUBATh, 0000111aTh U3yuaeMblii MaTepyani,
TJIaHUPOBaTh TIPEACTOSIYI0 PpaboTy, OCYIIeCTBISITb CAaMOKOHTPO/b. Heobxoanmo
MOCTOSTHHO ~ C/Ie[IJUTh 3a IIPaBUIBHOCTBIO PpeueBOro 0dOpM/IeHHUsS BbICKa3bIBaHUM
obyuatroruxcs c 3I1P.

B cBsi3u ¢ 0coOEHHOCTSIMU TIOBeJIeHUSAN [leATeTbHOCTH oOyuarommxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPraHW30BAaHHOCTh) HEOOXOAWM CTPOXKAMIIMKA KOHTPOJIb
co0mroieHyst TIpPaBWI TeXHUKMA 0e3011acCHOCTY TIpU TIPOBeZieHNH 1abopaTopHBIX paboT B
XUMHUUECKOM KabuHeTe.



IIpuMepHbIe BHABI leATe/IbHOCTH 00yuarmuxcs ¢ 3[IP, 00yc/ioB/1eHHbIE 0COOBIMU
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMH U 00ecreunBaoIe 0CMbIC/IEHHOE 0CBOeHHe
cojiep>kaHUM 00pa3oBaHus MO0 NpeMeTy «XHMHUSI»

Cojiep)kaHue BUZIOB JlesiTe/ibHOCTH oOydatroiuxcsi ¢ 3[IP Ha ypokax XUMUH
orpeiesisieTcsi KX 0coObIMU 0Opa3oBaTebHbIMU MOTPeOHOCTAMU. [ToMHUMO IIIMPOKO
ucrionb3dyembix B OOIT OO0 obmux s Bcex 00ydYaroIMXCs BUOB AesTeTbHOCTU
cielyeT yCWIUTh BUZBI [AeSTeNbHOCTH, crheluduyHble /s [JaHHOW KaTeropuu
oOyyaroruxcs, Ajsi obecriedeHUs] OCMBICTIEHHOTO OCBOEHHUSI COZiepyKaHHsI 00pa30BaHUs
10 MpeIMeTY: YCUJIeHUe MpeJMeTHO-IPAaKTUUYeCKOU [1eATe/IbHOCTU C aKTUBU3aLen
CEeHCOPHBIX CHUCTeM; YepelloBaHUE BUJIOB JeATE/IbHOCTH, 3aJeMCTBYIOIIUX pa3/IUYHbIe
CEeHCOPHbIE CUCTEMbI; OCBOEHHE MaTeprasa C OMOPOW Ha aJrOPUTM; «IOLIAaroBOCTb» B
V3yYeHUM MaTepuasa; WCII0/b30BaHue [OIOHUTE/IbHOM BU3Ya/lbHOM OIOPHI (T/IaHBI,
o0pas3Libl, CXeMbl, 111a0/I0HbI, OMIOPHbIe Tabuibl). s pa3Butus y obyuatoruxcs c 3[1P
yMEeHUs [leJlaTb BbIBO/IbI, (POPMUPOBAHUSITPAMOTHOTO  pPEUeBOr0 BbICKA3bIBaHUS
HeoOX0/IMMO UCII0J/Ib30BaTh OMOPHBIE C/ioBa U Kiuiiie. Ocoboe BHUMaHUe ClielyeT
yenmuTb 00yueHUI0 CTPYKTYPHUPOBaHHIO MaTepyarsa: COCTaB/ieHre PUCYHOUHBIX U
BepOanbHBIX CXeM, COCTaBjieHWe Tab/nWll, COCTaB/eHHWe KAaCCU(PUKALUU C
0003HaUeHHLIMU OCHOBAHUSIMHU [I71s1 KacCU(UKALIUU U HaTloJTHEHUe UX TIPUMepaMU U
Iap. IIpumepHas TemaTtuyeckass ¥ TepMHUHOJIOTUYeCKas jiekcrka cooTBeTcTByeT OOII
000.

HOns obyuaromuxcs ¢ 3[IP cymecTBeHHBIMHM SIBASIFOTCS  TIPHEMBI  PabOTBHI C
JIeKCMUYeCKUM MaTepuajioM To TipegMety. IlpoBoauTtcsi creluanbHasi pabora Mo
BBEJIEHUI0O B aKTHMBHBIM C/I0Bapb O00OYyuaroIMXCsi COOTBETCTBYIOIIEeH TepMHHOJIOTHH.
M3yyaeMble TepMUHBI BBOASTCS Ha TOJMCEHCOPHOM OCHOBe, 00si3aTesibHa BU3yasbHast
Mo/iiepKKa, a/ifOPUTMbI pabOThI C OTpe/ie/ieHreM, OTIOpHbIe CXeMbl [I7Isl aKTyaau3aluu
TePMHUHOJIOTUM.

MecTo yueOHoOro npejmera « XuMus» B yueOHOM I/IaHe

B coorBerctBUuM ¢ DefepasbHbIM T'OCYJapCTBEHHBIM 0Opa3oBaTebHbIM
CTaHZAPTOM OCHOBHOTO 00I1[ero o0pa3oBaHusl yueOHbIM TpeAMeT «XUMHs» BXOJUT B
npeMeTHYH0 00s1acTh «EcTecTBeHHOHayuHble TIpeIMeThI» U sIBJIseTCs 00s13aTeTbHbIM
[UIS1 N3y UeHUS.

Y4eOHBIM TUTAHOM Ha eé u3yuyeHHe oTBefieHO 136 yueOHBIX YacoB — 10 2 U B
Hezeto B 8 U 9 Kitaccax COOTBETCTBEHHO.

CopeprkaHre yueOHOTO mpeaMeTa «XHMHS», TpeAcCTaBieHHoe B IIpumepHoi
paboueii mporpamme, cootBeTcTByeT PI'OC OOO, pa3spaboraHo c yuetom [IpumMepHoOi
OCHOBHOIl 00pa3oBaTe/lIbHOM MpOrpaMMbl OCHOBHOTrO 00Iero o0Opa3oBaHMs 10
yueOHOMY TIpeaMeTy «XUMHsSI», COOTBeTCTByeT IIpuMepHON afanTHpPOBaHHOMN
OCHOBHOM  oOpa3oBaTe/bHOM  MpOrpaMMe  OCHOBHOrO  oOrmero  oGpa3oBaHUS
00yyJaroIuxcs C 3a/iep>KKoi TICUXUUeCKOro pa3BUTHSI.



COAJEPXXAHUNE YUEBHOI'O ITPEAMETA «XUMHAS»

8 K/IACC

IlepBoHaUa/IbHbIE XUMHUECKHE TIOHATHS

[lpeamer xumuu. Poab xumuu 6 dwcusHu uenogeka'. Tefma W BeljecTsa.
dusrueckre CBONCTBA BeIeCTB. ArperaTHoe COCTOSTHHE BeIecTB. Xumusi 8 cucmeme
Hayk. YucTble BelrjectBa U cMecy. Criocobbl pa3zenenust cMecei. [IpaBusia 6e30macHOro
obpartrieHust ¢ Bell[eCTBaMU M J1abopaTOpHBIM 00opyaoBaHueM. [IoHsimue o mMemooax
NO3HAHUS 8 XUMUU.

ATOMBI U MO/EKy/bl. XUMUUECKUe 3j1eMeHTbl. 3HaKU (CUMBOJIbI) XUMUUECKUX
snieMeHTOB. OTHOCUTe/IbHAsE aTOMHasi Macca. [TpocTbie U ClI0)KHBIE BelljecTBa. ATOMHO-
MOJIEKYJISIPDHOE YUueHue.

Xumuueckasi ¢opmysa. BaneHTHOCTb aTOMOB XMUMHUYECKUX 3/IeMeHTOB. 3aKOH
nocmosiicmea cocmaea eewjecms. OTHOCUTe/bHasE MOJIeKy/sipHas Macca. MaccoBast
JI0JIsI XUMHUUYECKOT0 37ieMeHTa B COe/[UHeHHHU.

dusrueckre W XUMUUYECKUe sIBJieHUs. XUMHUecKas peakius. I[Ipu3Haku
XUMHUUECKUX peaki[ui. YpaBHEHUsI XUMUUECKUX peaki[did. 3aKOH COXpaHeHHsI MacChl
BelllecTB. Kiaccudukaiysgs XUMHUUYECKUX peakiuid (CoeJWHEHUs, Ppa3/I0KeHus,
3aMelileHyst, 0OMeHa).

XUMHUUECKHUU 3KCITePUMEHT: 3HAKOMCTBO C XMMHUECKOM TOCY/I0M, C MpaBU/aMHU
paboTel B nmaboparopuu ¥ mpuémamu obpairieHusi ¢ 1abopaTopHBIM 00OpYZAOBAaHHUEM;
V3ydyeHWe U omnucaHue (GU3NYeCKUX CBOWMCTB 00pa3i[0B HeOpraHW4yecKuX BeIleCTB;
HabO/mogeHre (u3nueckux (T/IaBleHHe BOCKa, TasHWe Jb/la, pacTUpPAHWe caxapa B
CTYTIKe, KUTeHWe U KOHZIeHCal[usi BOAbl) U XUMUUeCKUX (TopeHue CBeuu, TpoKaIuBaHue
MeJHOM ITPOBOJIOKH, B3aMMOJEMCTBHE Mejla C KHUCJOTOM) sIBJIeHWH, HaO/IofeHne Hu
OMuCcaHWe TPU3HAKOB TIPOTeKaHUsI XUMHWUECKHUX peakiuii (pas/iokeHue caxapa,
B3aMIMO/IEMCTBHE CEPHOW KHC/IOTHI C XJIOPUIOM Oapusi, pa3/ioykeHue TUIPOKCHAA Meau
(IT) mpu HarpeBaHuM, B3aUMO/IEMCTBHE >Kejie3a C pacTBopoM cosid Meau (II));u3yueHuvie
crioco0OB pa3fienieHUss cMeceli (C TOMOIIbI0 MarHuTa, (GUILTPOBaHUe, BbITapHBaHUe,
JMCTUTUISLIS, XpoMaTtorpadusi), MpoBe/ieHre OUMCTKYA TTIOBapeHHOW CoJiv; Hab/roieHye
Y OMHMCaHWe pe3yJ/bTaTOB MPOBEJeHUsl OMbITa, WITHOCTPUPYIOLLIEr0 3aKOH COXpaHeHUs
MaccChl; CO3/laHue Mo/iesiel MoJieKyJ (I1apoCTep)KHEBBIX).

BaxHelIliue npejCTaBuTe/ M HeOPraHNUYeCKHX BellecTB

Bo3agyx — cmech rasos. CocraB Bo3jyxa. Kucnopos — s1eMeHT M IpocToe
BelllecTBO. HaxoxxjeHue Kuciopoza B rnpupoje, pusnueckue U XMMUUecKre CBOMCTBA.
Peakijuu TopeHusi TIPOCTBIX U CJIOKHBIX BelrjecTB. CrIoCcOOBI MOTyueHusi KUCI0PoZa B
nabopatopur u npombluieHHocmu. IlpumeHeHue kucnopopa. [loHsTve o6 okcupjax.
KpyroBopot kuciopoga B mpupoge. O30H — a/1/10mponHas Mooupukayus Kucaopood.

Tennoeoti 3¢pcpekm xumuueckoll peakyuu, mepmMoxumuieckue ypagHeHus:, 3K30- U
SH/I0TepMUYECKe peakluu. Tonaugo: y2o1b U MemaH. 3azpsisHeHue 8030yxd, yCuaeHue

' 31eck U lasiee KypCUBOM 0003HAUEHBI TEMbI, H3yUeHHe KOTOPhIX MPOBOJUTCS B 03HAKOMUTE/ILHOM TutaHe. [lefaror
CaMOCTOATETEHO OTIpeJie/isieT 00beM U3yuaeMoro MaTepHarnia.

7



NAapHuUKo8020 s3¢hpexkma, paspyuieHue 030HO8020 C/O0Sl.

Bogopoa — snemMeHT ¥ mpocToe BelljecTBO. Haxosk/ieHre Boi0Opo/ia B MPUPO/E,
bu3rueckre U XMMHUUYeCKHe CBOMCTBa (Ha mpuMepe B3auMOEeMCTBUS C HeMeTa/lJlaMU 1

OKCH/IaM{ MeTaJIJIOB), IPUMeHeHre, cnocobbl nosyueHusl. [ToHsITHE 0 KUC/IOTaX U

cossix. KomruecTtBo BeljectBa. Mosib. MoJisipHasgs Macca. 3akoH ABOrazpo.
MousisipHbIii 00BEM ra30B. PacueTsl o xuMuueckoi opmyiie. PacueTsl MacCOBOM J0/TH
XMMHUECKOT0 3/7IeMeHTa B COeZIUHEeHNH, KOJTMYeCTBa BeIeCTBa, MOJISPHOW Macchl,
MOJISIPHOTO 00beMa

ra3oB. PacuéTel o0 XUMUYECKHMM yPaBHEHUSIM.

du3suueckue cgoticmea 800bl. Boza. Ee coctaB, cTpoeHre 1 MOeKy/Ibl. Booa Kak
pacmeopumesnb. PacTBopbl. [ToHsimue 0 HACbIWeHHbIX U HEeHACbIWeEHHbIX pacmeopax.
INoHssmue pacmeopumocmu eeujecme 8 600e. PacueT MacCOBOM /01U BellleCTBa B
pacTBope (TIpoLleHTHasi KOHILIeHTpalusi). MaccoBasi [0/si BeljecTBa B pacTBOPE.
XumuuecKkue ceoticmea 600bl (pasnodceHue, peakyuu ¢ Hampuem, OKCUOOM Ka/abyus,
okcuoom cepbl (IV) peakyuu ¢ memannamu, KUCAOMHbIMU U OCHOBHbIMU OKCUOAMU).
ITonsmue 06 ocHoeaHusix. Poab pacmeopos 6 npupode U 8 JHCU3HU Uen08eKd.
Kpyzoe6opom 600bl 68 npupooOe. 3arpsi3HeHWe NpPUPOAHBIX BOJ. OxpaHa W OYMCTKa
TIPUPO/HBIX BOJ,.

Baxnenime  KjJacCbl — HeopraHWueckux — coeguHeHumu.  Knaccudukanms
HeOpraHWyeckux coeguHeHud. OKCHABI: COCTaB, KiaccupuKalus (KUCIOTHBIe,
OCHOBHBI®, am@omepHble, Heconeobpasyowjue - Ha npumepe okcuda yeaepooa (II) u
okcuoa azoma (II)), HomeHknamypa. IlonyueHue u XWUMHUYECKWe CBOMCTBa OKCHUJOB
(B3aMMOJeiiCTBe C BOJOM, KUC/IOTaMu, Iljenouamu). OcHoBaHus. Knaccudukarms
OCHOBaHM: III€JIOUM U HepacTBOPUMbIe OCHOBaHHs. HoMeHK/aTypa OCHOBaHUH.
du3nuyeckie U XUMHUUECKWe CBOWCTBAa OCHOBaHMM (B3aMMOJENCTBHE C OKCUAAMU
HeMeTasyIOB, KUC/IOTaMU, CoJisiMu). TlosnyueHue oCHOBaHULl.

KucnioTel: coctaB, Kiaccudukaiys, HOMeHK/IaTypa, Gusnyeckie U XxuMudeckKre
CBOMCTBa (B3aMMOJ€MCTBUE C MeTa/ulaMH, OCHOBHBIMU OKCHJIJaMH, OCHOBAHHUSMH,
COJISIMH, Ha TIPUMEPe COJITHON M CePHOM KUC/IOT), cnocobbl noayyeHus. Psii akTHBHOCTH
meTasioB H. H. BeketoBa. Cosu (cpe/jHre): HOMeHK/aTypa coJieid, cnocobbl noayueHusl,
B3aMMO/IeHICTBHE COJIeN C MeTasylaMH, KWUC/I0TaMU, 11[eJI0UaMU U COJISIMH, TPUMeHEeHHUe.

[TonsiTie 00 amdoTepHbIX TUAPOKCHAAX (HAa TpUMepe LWHKA U QIIOMUHUS):
xumuyeckue ceolicmea (83aumoodeticmgue ¢ KUCAOMAamu U Weaouamu, pazioxceHue npu
HazpesaHuu) U nojayyeHue.

['eHeTHMUecKasi CBSI3b MeXAYy KjlacCaMd HeOpPraHWYeCcKUX  COeJJMHEeHM.
['eHeTUUeCKUE pAABI.

XHAMHUYECKUU SKCIIePUMEHT: KaueCTBEHHOe Ompe/ieJieHre COoZlepKaHusi KUC/I0po/a
B BO3/lyXe; TI0/lyueHre U U3yueHre CBOWCTB KHUC/IOPOZa; Hab/ojeHHe B3auMO/IeHCTBUS
BellleCTB C KUC/IOPO/IOM Y YC/IOBUSI BOSHUKHOBEHUS Y TpeKpallleHusi ropeHust (Tioxkapa);
03HaKOMJIeHHe C 0Opa3rjaMH OKCHIOB M OMKMCaHKe WX CBOMCTB; MOIYUYeHHe U U3yUeHHe
CBOMCTB Bojiopofia (ropeHue); HabmozieHe 06pas3iioB BelleCcTB KOJIWUeCTBOM 1 MOJb;
vcciejoBaHe 0COOEHHOCTel pacTBOpPEHHsl BelleCTB C pa3/MYHON PacTBOPUMOCTHIO;
MPUrOTOBJIEHWE PACTBOPOB C OMpeAeéHHOM MaCcCOBOM [J0/leM PaCTBOPEHHOIO
BellleCTBa; B3anWMO/IeliCTBHe BOJbI C MeTa/ijlaMd (HaTpyueM U KasbliueM) (BO3MOKHO

WCTI0/Ib30BaHKe BU/IeOMAaTepHaioB); OMpejiesieHHe pPacTBOPOB KUCIOT U Ije/iouei ¢
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IMOMOIbKO  MHAWKATOPOB; HCC/IE€A0BaHHE O6p83U"OB HEOPraHN4YeCKUX  BeIleCTB
Pa3/IMYHBIX KJ/IdCCOB;



HabmozieHe U3MeHeHHsi OKpaCKU HWHJIMKAaTOPOB B pacTBOpaxX KHUCJIOT U Iijeriouel;
r3yueHue B3auMojelicTtBusi okcuza Meau(ll) ¢ pacTBopom cepHOUM KUC/IOTBI, KACIOT C
MeTa/i/laMH{, peaklUi HeWTpa/iu3aliy; T[0JydyeHue HepacTBOPUMBIX OCHOBAaHUM,
BbITECHEHME  OJHOr0  MeTa/ula  JPYrMM M3  pacTBopa  CO/MH;  pelleHue
9KCIIePUMEHTANbHBIX 33/lau Mo TeMe «BaKHeHIMe KiaacChl HeopraHWYecKHux
COeIMHEeHUI».

ITepuognueckui 3akoH u [lepuoanueckas cucrema

xuMu4deckux 371eMeHToB [I. 1. MenpeneeBa. CTpoeHue aToM0OB. XMMHUYeCKas

cBA3b. OKHUC/INTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKI|uu

[TepBble MONBITKU K/IaCCU(PUKALMM XMMAUECKUX 3/1eMeHTOB. [ToHsiTHe o rpymmax
CXOJHBIX 371eMeHTOB (Il[eJIOUHble U IIleJIOYHO3EeMeJIbHble MeTasllbl, TajoreHsl,
VHEepTHble Tra3bl). J/neMeHmbl, Komopble o00pa3zylom amgpomepHble OKCUObl U
2UOPOKCUOBL.

[Teprognuecknii 3akoH. Ilepuoanueckass cucCTeMa XUMHYECKUX 37I€EMEHTOB
. . MengeneeBa. KopoTkoreproaHasi U 01uHHonepuooHasi ¢hopmbl [leproanueckoit
cucTteMbl xuMuyeckux sneMmeHtoB [I. WM. Menpgeneesa. I[lepuogbl Y TpyIIiblL.
du3nUeCcKri CMBIC/I TTOPSIAIKOBOIO HOMepPa, HOMEPOB Mepruo/ia Y IPYIIIbI 3/IeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3o0monbl. DyeKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10UueK aTOMOB T1epBbIX 20 XUMHUECKHX 37eMeHTOB [leproguueckoi
cucrembl /I. WM. MeHgeneeBa. XapakTepUCTHUKA XWMHYECKOTO 3jIeMeHTa II0 €ro
nionoxeHuto B [lepuoguueckoit cucteme [1. . MeHeneeBa.

3aKoHOMepHOCMU U3MeHeHUsl C8OLICM8 3/1eMeHMOo8 Ma/ablX Nepuooo8 U 2/1a8HbIX
nodepynn, 6 3dgUCUMOCMU OmM aMOMHO20 (Nopsi0KOB020) HOMepa 3HaueHue
IMepuoduueckoeo 3akoHa u Ilepuoduueckoll cucmembl XUMUUYECKUX 3/1eMeHmMo8 O/
pazeumusi Hayku u npakmuxku. /. 1. MeHOenees — yuéHblli U 2paricOaHuUH.

Xumuueckasi cBsisb. KoBasieHTHass (ToJisipHasi UM HeMOJsIpDHasi)  CBSA3b.
DneKkmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX 3/1eMeHmos. VIoHHas CBA3b.

CreneHb okuc/ieHuss. OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIe peakuuu. [Iporieccel
OKUCJIEHUS U BOCCTaHOBJIeHUS. OKHUC/IUTEIN U BOCCTAHOBUTEJIU.

XUMUYeCKMM JKCIIePUMEHT: u3yueHrHe o00pa3lioB BeIecTB MeTa/l/IoB |
HEMEeTa/lVIOB; B3aWMOJIeMCTBME TUAPOKCHAA LIMHKA C PAaCTBOPaMU KUCJIOT U Ie/I0Uel;
TpOBe/ieHyre OIbITOB, WITFOCTPUPYIOLLKUX [PUMePbl OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakiii (ropeHue, peakijuy pa3ioKeHusl, COeIUHeHUs]).

MexnpegMeTHble CBA3H

Peanuzaiss MeXripeMeTHbIX CBsi3ed NpPU U3yuyeHMH XWMUM B 8 Kjacce
OCYIIeCTB/ISIETCSI Uepe3 HCII0/b30BaHHe KakK OOIMX eCTeCTBeHHO-HAayUYHBIX MOHSTUM,
TaK U TIOHSTUM, SIB/SIFOLIAXCS CUCTEMHBIMM [IJI1 OT/e/IbHBIX MpPeJMETOB eCTeCTBeHHO-
Hayy4HOTO 1MKJ/Ia.

OO1re ecTeCcTBeHHO-HAyUHble TIOHATHSA: Hay4HbIA (aKT, THIOTe3a, TeOpHs,
3aKOH, aHa/lu3, CUHTe3, KJacCU(hUKAIUs, TTIePUOJUYHOCTb, Hab/r0/[eHre, SKCITepUMEHT,
MOZieTMpOBaHue, U3MepeHue, MO/ie/lb, sIBJIeHHe.

du3mKa: mMaTepusi, aTOM, 3JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYK/IHJ, W30TOIIbI,

PaIM0AaKTUBHOCTb, MOJIEKYyJa, 3JeKTPUUECKH 3apsifi, BeIeCcTBO, Telo, O00BEM,
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darperaTHoe COCTOsIHME€ Be€IleCTBa, I'd3, (bl/IBI/I‘-IECKI/Ie B&/IMYHHBI, €JUHUIbI U3MEpEHUNH],
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KOCMOC, TIJIaHeThl, 3Bé3/b1, CosHLIe.

Buosorus: poTocuHTes, AbixaHue, brocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpPasibl, TOPHbIE TTOPOAbI, MOJe3HbIe
HCKOIlaeMble, TOTJTMBO, BO/IHbIE PeCYDChI.

9 K/IACC

BeljecTBo U XUMHUeCKas peakius

[Tepuomnueckuii 3akoH. Ilepuofuyeckasi CHUCTeMa XUMHUYECKHUX 23JIEMEHTOB
. W. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTM B W3MEHEHMM CBOMCTB
XUMUYECKHX 3JIEMEHTOB TepBbIX TPEX MEePUOJOB, Kanus, KaablLysl U UX COeJJMHEHUN B
COOTBETCTBUM C TOJIO’KEHHWEM 3/71eMeHTOB B [leprorueckol cucteMe U CTPOEHUEM UX
aTOMOB.

CTpoeHMe BellleCcTBa: BHUbl XWUMHUECKOW CBSI3U. TUMbl KPUCTa/UVIAUECKUX
PeIéTOK, 3a8UCUMOCMb C8OLICME 8ewjecmeda om munda Kpucmamiuyeckou pewémku u
8uda xumuyeckotl ces3u.

Knaccudukaiys 1 HOMeHK/IaTypa HeOpraHUYeCcKUx BelllecTB (MeXXAyHapojHas 1
TpUBHA/bHas). XUMHUUYeCKUe CBOMCTBA Bell[eCTB, OTHOCSIIMXCS K pa3/IMuHbIM Kaaccam
HeopraHWYecKUx CcoelMHeHUM, TeHeTuUecKasi CBsI3b HeopraHWUeCcKrx BeIllecTB.

Krnaccudukaiiyss XuMUueCKUX peakiii Mo pa3/IMyHbIM TIpU3HaKaMm (110 YuCay U
COCTaBY YUaCTBYIOI[MX B peakI[uM Bell[eCTB, M0 TeIyIOBOMY 3¢ deKTy, 10 H3MeHeHHIO
CTerieHel OKMC/IeHUSI XUMHUYeCKMX 3J/IeMeHTOB, M0 obpamumocmu, Nno y4acmuro
Kamaau3amopa). K30- U SHA0TePMUUECKHe peakluu. Tepmoxumuyeckue ypagHeHusl.

IMoHsmue o ckopocmu xumuueckol peakyuu. Ilonsmue 06 obpamumbiXx u
HeobpamuMbIX XumMuuyeckux peakyusix. I[IoHsmue O 20MO2EHHbIX U 2emepOo2eHHbIX
peakyusix. IloHsimue o xumuueckom pagHogecuu. CMmeujeHue XumMuuecko2o pagHOBEeCUsl.
dakmopbl, e1usitoWue Ha CKOPOCMb XUMUUYECKOU peaKyuu U NO/0XMCEeHUe XUMUUEeCKO20
pagHogecusl.

OKuC/IMTeTbHO-BOCCTAaHOBUTETbHBIE peakiuuy, 3/1eKTPOHHbIM bamaHc
OKHCTUTE/IbHO-BOCCTaHOBUTEIbHOM peakiiuu. CocTaB/ieHWe YpaBHEHUM OKUCIUTEebHO-
BOCCTAHOBUTEBbHBIX PEaKI[i C UCITO/Ib30BAaHUEM MeTO/Ia 3IEKTPOHHOTO OaslaHca.

Teopust 3/1€KTPOIUTUUECKON TUCCOIUAI[MU. DJIEKTPOIUTAUECKAs AUCCOLAALIUS.
ONeKTPOJIUTHI U He3/IeKTPO/IUTHI. KaTHOHBI, aHWOHBL. MexaHu3m ouccoyuayuu gewjecms
C pasauuHbiMu 6udamu xumuueckoll cesizu. IloHsmue o cmeneHu Ouccoyuayuu.
CunbHble U c/1abble 3/1eKTPOJTUTHI.

Peakiiiy MoHHOTO OOMeHa. Y C/I0BUSI TIPOTEKaHUsI peaki[iii MOHHOTO obMeHa [0
KoHLa. [TosiHbIe U COKpaléHHbIe NOHHbIe YPaBHEHUS peakiuii. XUMUYeCcKre CBOMCTBA
KHC/IOT, OCHOBAaHMM U COJeM B CBeTe TIpeACTaBAeHHH 00 3/IeKTPOMTHUeCKOU
muccormaiuu. Cpefia pactBopa. KauecTBeHHble peaklldd Ha KaTMOHbI M aHUOHBI:
Xjiopua-, Opomua-, WOAuA-, CynbdaT-, KapboHaT-, CUMMKaT-, ¢docdaT- aHUOHBI,
TU/IDOKCU/I-MOHBbI; KaTUOHbI aMMOHUS, MarHusl, Kasbl[usl, a/JIfOMUHUS, Kemne3a (2+) u
(3+), menu (2+), LMHKa, TPUCYTCTBYIOLLIME B BOAHBIX paCTBOpax.

XUMUUECKUM SKCMIePUMEHT: O3HaKOMJieHHe C MOJe/sIMU  KPUCTa//THUeCKUx
PeIETOK HeopraHWYeCKuX BellleCTB — MeTa//IOB U HeMeTa//IoB (rpacdurta U aiMasa),
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C/IO)KHBIX BellleCTB (XJIOpW/la HATpHsi); UCCe/loBaHUe 3aBUCHMOCTH CKOPOCTHU
XUMHUUECKOM peakllMd OT BO3/eHCTBUS pa3MWUHbIX (PAKTOPOB; HCCIe/0BaHUe
3/IeKTPOINPOBOJHOCTH PAaCTBOPOB BeIlleCTB, MpoLiecca AUCCOLMALIMU KUCIIOT, 1je/iouei 1
coieli  (BO3MOXXHO HCIOJIb30BaHWE BUJieOMaTepuasioB); TpOBe/leHUe  OIbITOB,
WJUTIOCTPUPYIOIIUX TIPU3HAKW TIPOTeKaHWsl peaki[uii MOHHOTO oOMeHa (oOpa3oBaHue
ocajKa, BblJiefieHre Ta3a, oOpa3oBaHHe BO/bl); OIBITOB, WITHOCTPUPYIOLIUX TPUMeEpHI
OKHCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX ~ peaklui  (ropeHWe, peaklUd  Ppa3/ioyKeHus,
CcoeMHEHMs); paclio3HaBaHHWEe HeOPraHWUeCKUX BeleCTB C TOMOIIbI0 KaueCTBeHHbIX
peakliyii Ha MOHbI; pellieHre SKCIepUMeHTa/IbHbIX 3a/au.

HemMeTan/ibl 4 MX COeANHEHUSA

Obijasi  XapakTepucThKa rajoreHoB. (Oco0eHHOCTH CTPOeHWs  aTOMOB,
XapakTepHble cTereHu OKucaeHusi. CTpoeHue U (U3UUeCKUe CBONCTBA MPOCThIX
Bell[eCTB
— TrajoreHoB. XMMHWUeCKWe CBOWCTBAa Ha IIpuMepe Xxjopa (B3auMOJeNCTBHE C
MeTasylaM{, HeMeTa/JlaMd — BOZOPOZIOM U KHUCJIOPOZOM, wenouamu). XI0pOBOLOPOL.
ConsiHasi KMC/IOTa, XUMUUeCKre CBOMCTBa, no/syyeHue, TipuMeHeHue. /elicmeue xa10pa u
X/10p08000POOA HA OpP2aHU3M uenogekd. BakHellllvie XJIOPUAbI U UX HaxXOXAeHWe B
TIpupo/ie.

Obijasi xapaktepucThka 3jemMeHTOB VIA-rpymmbl. OcoO6eHHOCTH CTpOeHus
aTOMOB KMCJ/IOpPO/ia U Ccepbl. XapaKTepHble CTeleHU OKUCIEeHUSI.

CrpoeHre W (pu3MUeCKHe CBOMCTBA TPOCTBIX BEIECTB — KUCIOPOJA U Cephbl.
AnnoTpornHble MOAW(UKALMKA KUCIOpOAa U Cepbl. XUMHUYECKWe CBOWCTBA Cepbl
(B3aUMOJeiicTBE C HeMemaaiamu — BOJOPOJAOM U KUCJIOPOAOM, MeTa/ljlaMH,
KOHUYEHMpUpPOBAHHbIMU a30mHOU U cepHoli kucaomamu). CepoBOJIOpOJ: CTpPOeHUe,
(du3uueckre U XUMHYecKrue CBONCTBA (KUC/IOTHble U BOCCTAHOBUTEJIbHBIE CBOMCTBA).
OKcu/bl cephbl Kak TpeiCTaBUTeNd KUCIOTHBIX OKCU/I0B. CepHasi KUC/IOTa: (pusnueckye
U XuMUueckrde cBoMcTtBa (obmue u  crienuduueckre). Comu CepHOM KHCJIOTHI,
KaueCcTBeHHasi peakiusi Ha cynbdaT-uoH. CepHucCTas KUCI0Ta. Xumuueckue peakyuu,
Aexcawjue 8 OCHO8e NPOMbIUWAEHHO20 Cnocobda nosyueHusi CepHOlU  KUC/AOmbl.
HaxoykaeHue cepbl U eé coeluHeHUN B Mpypo/ie. [IpumMeHeHre cephbl U ee coeIMHEHUN B
ObITYy WM B TIPOMBIIUIEHHOCTH. Xumuueckoe 3d2psi3HeHue OKpydcaroujelli cpeobl
CcoeOuHeHUsIMU cepbl (KUC/A0MHble 00H#COU, 3azpsi3HeHue 8030yxd U 8000M08), CnocoObl
€20 npedomepaujeHust.

OObiijasi  XapakTepucTUKa 37eMeHTOB VA-rpynmbl. Oco0eHHOCTH CTpOeHuUs
aToMOB a3oTa U (pocdopa, XxapakTepHble CTeleHU OKUCIEeHUSI.

A3oT, pacrnpocTpaHeHWe B Mpupoje, (u3MUeckMe U XWMUUeCKWe CBOWMCTBa
(B3aUMOJieiicTBMe C MeTa//laMM U HeMeTa/UlaMM - KHUCJOPOJIOM U BOJIOPOZIOM).
KpyroBopor a3ora B mnpupoze. AMMHUAK: (Pu3dueckhe U XUMHUUYeCKHWe CBOMCTBa
(oKuC/IeHHe, OCHOBHbIE CBOMCTBA BOJHOTO pacTBOpA), nojyueHue U mpuMmeHeHue. Cosu
aMMOHMUSI: COCTaB, (hM3UUecKre U XUMUUeCKUe CBOMCTBa (pa3/ioykeHHue, B3aMO/IeNCTBHEe
Co IlesiouaMu), TipumeHeHue. KauecTBeHHasi peaki[dsi Ha WOHBI aMMOHMs. A30THasi
KUC/IOTa, eé @usnueckre W XUMUUYecKWe CBoOMcTBa (00iiuve u crieljuduueckue),
nosnyuernue. Hutpatbl (pa3noxeHue). A30TUCTas KUC/ao0Ta. Vcronb30BaHWe HUTPATOB U

coJieli aMMOHMUSI B KaueCTBe MUHepa/bHbIX yA00peHuid. Xumuueckoe 3azpsi3HeHue
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okpydicaioujeli cpedbl coeOUHeHUsIMU a3oma (KuciomHble 00H#couU, 3a2psi3HeHue 8030yxd,
nouebl U 8000EMO8).

dochop, amomponHble moduukayuu pocpopa, pusndeckie U XUMHUYECKHE
CBOMCTBa (B3aWMO/IeICTBME C MeTaj/ulaMM, HeMeTas/laMM, KOHYEeHMpUpO8AHHbIMU
azomHoli u cepHoli kucaomamu). Okcup docdopa (V), oprodochopHas KucmoTa:
busnueckie U XUMHYECKHe CBOMCTBa, nojayueHue. I[IoHsmue O MUHEPA/nbHbIX
yO0obpeHusx: Humpambl u ocgpambl. [ToHsmue o0 KomMniekcHbix yoobpeHusix. OO1ias
XapaKTepucTuka 371eMeHTOB [V A-rpyribl. OcoGeHHOCTH CTPOeHHsI aTOMOB yT/ieposia v
KpeMHUSl. BaseHTHOCTh ¥ XapaKTepHble CTeleHHW OKHC/IeHHs aTOMOB Yrjepoja u
KpeMHus. PacnipocTpaHeHue yryiepo/ia B IpUpo/ie, XapaKTepHble CTereH! OKUCIeHUs.

Yrnepon, annotrporiHble Moaudukauuu (rpadutr, anmas), Gusrueckue u
XUMUYeCKHMe CBOWCTBA TIPOCTbIX BellleCTB  (B3auMojieliCTBUe C  MeTasulaMu,
HeMeTasylaMHi, KOHYeHMpUpPOBAHHbIMU A30MHOU U cepHoU Kucaomamu). ApncopOuusi.
KpyroBoport yrieposa B ripupojie. OKcuabl yriepoja, ux dbusudeckue U XUMHAUYeCKue
CBOMCTBa, [IOyueHWe U TNpUMEHeHWe, [elCTBMe Ha OpraHu3M 4eJjiOBeKa.
DKonoauueckue npobaembl, C8A3aHHble C OKcudom yenepooa(lV); eunomesa
2106a1bH020 NoMeneHus KAaumamd; NapHukoebll 3¢pcekm. YronbHasi KUCIOTa U eé
comu, UX @u3Myeckue U XUMUUeCKHWe CBOWCTBA, MNOJAyuyeHUe U nNpuMeHeHue.
KauecTBeHHasi peakiis Ha KapOoHaT- WOHBI. Vcrosib30BaHre KapOOHATOB B OBITY,
MeIULIHE, TIPOMBIIIIEHHOCTU U CeIbCKOM XO3SIHCTBe.

OOmue mpescTaBieHdss 00 O0COOEHHOCTSIX COCTaBa M CTPOEHMS] OPraHUYeCKHUX
coe/lMHEHU yryeposa (Ha mpUMepe MeTaHa, 3TU/eHa, 9TaHO/a, YKCYCHOM KUC/IOThI. Mx
cocmas u xumuueckoe cmpoeHue. Kaaccugukayus opeaHuueckux eeujecms. IloHsitue o
OuoIorMuecKy Ba)KHBIX BeITleCTBAX: JKHUpaX, Oekax, yryieBofiax — U UX POJIH B XKU3HU
yesioBeka. MamepuanbHoe eOUHCMBO Op2aHUUecKUX U HeOp2aHUYeCKUX coeOuHeHuUll.

KpemHuli, ero ¢u3uyeckhe W XUMUYECKMe CBOMCTBA (Ha mMOpuUumepe
B3aMMO/IEMCTBUSI C MeTa/UlaMM M HeMeTaj/ulaMu), nojy4yeHue U TIpUMeHeHHe.
CoeduHeHus kpemHusi 8 npupode. Obwue npedcmasneHuss 06 okcude KpemHus(IV) u
KpemHuegoll kuciome. Cuaukamnl, pusuueckue u xumuyeckue cgolicmed, nosyueHue u
npumeHeHue 8 Oblmy, npomblw/ieHHOCmu (8 MeOUYUHCKOU, 3/1eKMPOHHOL,
cmpoumenbHoll U Op.). BadicHeliwiue cmpoume/ibHble Mamepudaabl: Kepamukd, Cmek/o,
yemenm, OemoH, dcene3obemoH. IIpobnembl  6€30NACHO20  UCNO/Ab308AHUS
cmpoume/bHbIX MAMepuan08 8 N0BCeOHE8HOU HCU3HU.

XUMHUYEeCKUM 3KCIIepUMEeHT: u3yueHre o0O0pa3i[0B HeopraHWYecKuX BelleCTB,
CBOMCTB COJISIHOW KUCJIOThI; TIPOBe/leHUe KaueCTBEeHHBIX peakl[uii Ha XJIOpWU[-UOHbI U
HaO/Ifo/leHre TIPM3HAKOB MX TIPOTEKaHWS; OIbIThl, OTpaKkawolue Gu3nuecKie u
XUMHUUeCKre CBOWCTBA TajloTeHOB W WX COeIMHeHWM (BO3MOXXHO WCII0/h30BaHUe
BU/leOMaTepUa/ioB); O3HaKOMJeHWe C obOpa3ijamMud  XJ0pUJoB  (Ta/loreHU/IoB);
03HaKOMJIeHHe C oOpa3sllaMu cepbl U eé coelMHeHUSMH (BO3MOXXHO HCII0/Ib30BaHUe
BUJleOMaTepuasioB); Hab/roZieHWe Tipoliecca OOyrAMBaHUsSI caxapa TMOf, [JelCcTBUeM
KOHILIEHTPHPOBAHHOW CePHOU KHMCJIOTBI; U3yueHHe XMMHUUYEeCKHUX CBOMCTB pa30aB/ieHHOMN
CepHOU KUCJIOThI, TIPOBe/ieHre KaueCTBeHHOM peaki[iy Ha Cy/b(aT-uoH U HabmoeHre
Tpr3HaKa eé MpoTeKaHHs; 03HaKOM/IeHHe C (hU3rUeCKMMH CBOMCTBaMU a30Ta, docdopa
1 UX COeIMHEHWH (BO3MOXKHO MCII0/Tb30BaHMe BHEOMATepHasoB), 00pa3ijaMy a30THBIX
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1 hocopHbIX yA0OpeHUt; TIoyyeHe aMMHaKa U U3yueHule ero CBOWCTB; MpPOBe/ieHre
KaueCTBEHHbIX peaklyi Ha MOH aMMOHHUsI U ¢docdaT-uoH U M3ydyeHHe TPU3HAKOB UX
MpPOTEKaHMUsi, B3aUMOJEWCTBUE KOHLIEHTPMPOBAHHOW a30THOM KHUCJIOTBI C MeJbl0
(BO3MO>KHO HCIOJIb30BaHHE BH/leOMaTeprasioB); U3yueHre Mo/iesield KpUCTa/IMuecKux
peléToK anMasa, rpadura; O3HAaKOMJIEHHEe C TpPOLIeCCOM afcopOIMM pacTBOPEHHBIX
Bell[eCTB AaKTUBHPDOBAaHHbIM YIJIEM UM YCTPOMCTBOM TIPOTHMBOrasa; IO/JyueHue
YTJIEKUC/IOTO Ta3a M U3ydyeHWe ero CBOWCTB; MPOBe/leHHWe KaueCTBeHHbIX peakiuil Ha
KapOOHaT- ¥ CWJIMKAT-UOHbI U W3ydeHue TMPU3HAKOB UX TIPOTeKaHUs; 03HaKOMJ/IeHUe C
MPOJIyKLIel CUTMKATHOW TIPOMBIIIJIEHHOCTH; pellieHe SKCIepuMeHTa/lbHbIX 3a/iau 110
Teme «BakHelil1ie HeMeTasIbl U UX COeUHEHUSI».

MeTtan/ibl 4 MX COeJMHEHHUS

OO011jasi XapaKTepHUCTHUKAa XUMHUYEeCKUX 3/IeMEHTOB — MeTa/lJIOB Ha OCHOBAaHUU UX
rnosiokeHusi B [leprogrueckor cucteMe XMMHAUeCKux 3jieMeHTOB [I. V1. MeHzeneeBa u
ctpoeHuss aTtomoB. CTpoeHue MeTa/yioB. MeTa/uimyeckasi CBsi3b U MeTajllMyecKas
KDUCTA/VIMUeCKasi pelIéTKa. OJIeKTPOXUMUYECKUM psifl HaNpshKeHUW MeTasljioB.
dusnueckve W XUMHUYECKHEe CBOMCTBAa MeTas/uIOB (B3aWMOJEUCTBHE C KUCIOPOJOM,
BOZION, Kucnotamu). Obwjue cnocobbl nodyueHuss memannos. IToHsmue o Kopposuu
Memannos, OCHOBHble Cnocobbl 3awjumbl ux om Koppo3uu. Cnaaebl (cmanb, Uy2yH,
oopamoMuHuli, 6poH3a) u ux npumeHeHue 8 Obimy U NPOMbIULIEHHOCMU.

[[lenoyHble MeTas/uibl: MOJOXKeHUMe B [leproguueckor cUCTeMe XUMHUYECKUX
snementoB [. W. MeHpeneeBa; cTpoeHue artoMoB. HaxoxzeHue B 1mpupoje.
dusrueckie M XUMHUYECKHWe CBOMCTBa (Ha mpuMepe HaTpus W Kamusi). OKcUabl U
TUAPOKCU/BI HATPUS U Kanvsd. [IpriMeHeHue 1e/I0UHbIX MeTa/l/IOB U UX COeIUHEHUHN.

[[lesoyHO3eMe/IbHBIE ~ MeTa/Ulbl MarHud Y KaJbLiWM:  TIOJIOJKeHWe B
[Teproguueckor cucteMe XuUmMuuyeckux symemeHTOB [. V1. MeHpeneeBa; CTpoeHUe HX
aTOMOB; HaxoXKJeHue B Tipupoge. dusnueckue M XMMHUUECKHWE CBOMCTBA MarHusi U
Kanblusl. BaxHeumme coefuHeHUs Kaablysg (OKCUZ, TUIPOKCH[, Ccoiu). KécmKkocmb
800bl U cNOCOObI €€ ycmpaHeHUsl.

AntomyHuN: TionokeHue B Tlepuogrueckorl cucTeMe XUMHYECKUX 3/IeMEHTOB
. W. MeHjeneeBa; CTpoeHHe aTOMa; HaxXO)JeHWe B mnpupoge. Pusnyeckue u
XMMHUeCKre CBOMCTBA a/llOMUHUS. AMQOTepHble CBOMCTBA OKCHJla U TUAPOKCHUA
ATFOMUHMUSL.

Keneszo: nonoxenue B Ileproguueckor cuUCTeMe XUMHUYECKUX 37IEMEHTOB
. W. MenjeneeBa;, CTpoeHHe aTOMa; HaxoxzAeHue B TIipupoze. dusnyeckue u
XUMHUeCKHe CBOMCTBA ’KeJje3a (B3aUMOJEUCTBHE C MeTa/l/laMU, KUCJIOTaMU U COJISIMHA).
Oxkcuppl, ruapokcubl v comu xenesa(ll) u xxenesza(Ill): cocras, CBOMCTBA U nosyueHue.

XUMHUYeCKUM 3KCIIePUMEHT: O3HaKOMJIeHHe C obpasilaMyd MeTasl/ioB U CIIaBOB,
vx (pU3MUecKMMU CBOMCTBAMU; M3yueHHe pe3ybTaTOB KOPPO3UU MeTasjioB (BO3MOXKHO
WICTI0/Tb30BaHKe BU/IeOMaTePHUaIOB), 0COOeHHOCTel B3aUMO/IeHCTBHUS OKCHIA KaTbLIUs U
HaTpus C BOAOW (BO3MOXKHO WMCIIO/Ib30BaHUE BHUEOMaTepuasoB); UCC/Iel0BaHUE
CBOMCTB JKECTKOM BO/bl; Mpollecca TOPeHUsT »Keje3a B Kuciaopoze (BO3MOXKHO
HCII0/Tb30BaHre BUieOMaTepUasioB); MPU3HAKOB NPOTEKAHUsI KaueCTBEHHBIX peakl[ii Ha
WOHBI (MarHusi, Kajbl[us, aJlOMUHUS, 1[MHKa, >kene3a(Il) u >xenesza(Ill), memu(Il));

Hab/roieHne u
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OIMMCaHUe TIPOL[eCCOB OKpAIllMBaHWS IJIaMeHW WOHAMHM HaTpHs, Kaausl U KaJIbI[Us
(BO3MO>KHO HCIIO/Tb30BaHUE BUEOMATepPHasioB); MCC/eloBaHUe aM(pOTEePHBIX CBOWCTB
TMIPOKCH/Ia a/TFOMUHUS M TUIPOKCH/IA 1IMHKA; PellleHre SKCIIePUMEHTaTbHBIX 3a/au T10
TemMe «BakHeli111ie MeTalTbl ¥ UX COeIMHEHUS».

Xumus u okpyxcarowjas cpeoa

Hoeble mamepuanbl u mexHonozuu. Bewjecmea u mamepuasnbl 8 no8ceoHe8HOl
JICU3HU uenogeka. Xumusi u 300posbe. be3onacHoe ucno/ib3oeaHue eewjecms U
Xumuyeckux peakyuiti 6 Obimy. Ilepeas nomMowb npu XUMUUYECKUX 0XHC02aX
u ompasneHusix. OCHO8bl 3K0/M02UUYeCKOlU 2pamomHocmu. Xumuueckoe 3azpsi3HeHUe
okpydicaoujeli cpeobl (npedenbHasi donycmumasi KoHyeHmpayusi geuwjecme — IT/IK).
Posb xumuu 8 pewieHuu 3k0/102u4ecKux npobsem.

IpupoOHble UCMOUHUKU Yy21e8000p0008 (y20/b, NPUPOOHBIU 2a3, Hegmb),
npodykmbl ux nepepabomku, ux po/b 8 6bimy u NPOMbIULIEHHOCMU.

XumuuecKuil 3KkcnepumMeHm: usyueHue obpasyos mamepuanoe (Cmekao, cniaebl
Memannos, NoOAUMepHble Mamepuabl).

MexnpeagMeTHbIe CBA3H

Peanusaiusi MeXXIpeJMeTHBbIX CBsi3ed TMpU M3yueHWHM XUMUM B 9 Kiacce
OCYILIeCTBJISIETCST uepe3 HCII0/Ib30BaHHWEe KakK OOIIMX eCcTeCTBeHHO-HayUHbIX TOHSTHUH,
TaK Y MOHATUM, SIBSIOLIMXCS CUCTEMHBIMU Ui OT/e/bHBbIX TPeJMEeTOB eCTeCTBEHHO-
Hay4HOr 0 LIMKJIa.

OOb1ue ecTeCTBeHHO-HayuHble TIOHATHS: HaAy4yHbIA (PaKT, TUIOTe3a, 3aKOH,
TeopHsi, aHa/Iu3, CUHTe3, KJacCudUKalys, TIepUoAUYHOCTb, HabJItoleHre, SKCTIepUMeHT,
MO/leJIMpOBaHue, W3MepeHue, Mo/ieflb, sIBJieHHe, TapHUKOBbIA 3(PQeKT, TeXHOIorus,
MaTepua’ibl.

dusmKa: MaTepusi, aTOM, 3/IeKTPOH, TIPOTOH, HEMTPOH, WOH, HYK/IWJ, U30TOIIbI,
Pa/iIM0aKTUBHOCTb, MOJIEKY/Ia, 3/IEKTPUUECKUN 3apsifi, TPOBOJAHUKY, TMOTYIIPOBOJHUKH,
JV3JIeKTPUKHY, (OTO3/IEMEHT, BEL[eCTBO, Telo, 00bEM, arperaTHoe COCTOsTHUE BellleCTBa,
ras, pacTBOp, pacCTBOPUMOCTb, KpUCTa/UIMuecKasi peLléTKa, CIiaBbl, (uU3nuecKre
Be/IMUMHBI, eJAUHULIbI U3MepeHHs, KOCMHUeCKOoe TMPOCTPaHCTBO, TIaHEThI, 3BE37bI,
CouHie.

buonorusi: ¢otocuHTe3, pAbixaHue, Ouocdepa, 3KOCHCTeMa, MHUHepaJbHbIe
yA0bpeHusi, MUKDPO3/IeMeHTbI, MaKpO3/ieMeHThI, IUTaTe/IbHble BellleCcTBa.

l'eorpadus: atMocdepa, rugpocdepa, MUHepasibl, TOPHbIE TOPOJbI, TMOJie3HbIe
HCKOIlaeMble, TOTJTMBO, BOJIHbIE PeCYDPCHI.

IIpuMepHbIe TEMBI MPAKTHYECKUX PaboT:

1. JlabopatopHoe o6opyZoBaHWe U TIpueMbl oOpailjeHusi ¢ HuUM. [IpaBuia
6e3ormacHoil paboThl B XMMUUECKO# JlabopaTopuH.

2. OunCTKa 3arpsi3HeHHOW MOBAPEHHOU COJIN.

3. Ilpu3HaKy pOTeKaHUsI XUMAYECKUX peakiri.

4. TlonmyueHre KMCJIOPOJA U U3y4YeHHUe ero CBOUCTB.

5. [TonyueHue BoZopoza 1 U3yueHue ero CBONCTB.
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6. IIpurotroBsieHHe pacTBOPOB C OIpezeeHHOW MacCOBOM [J0Jiel paCTBOPEHHOIO
Bell|eCTBa.

7. PeleHne SKCHepMMeHTalbHbIX 3aZad 1o Teme «OCHOBHbIE KJjlacChl
HeOopraHu4eCcKuX COoeZIMHeHUN».

8. Peakiiy MOHHOTO 0OMeHa.

9. KauecTBeHHbIe peakl[Mi Ha UOHBI B pacTBOpe.

10. ITonyyeHre aMMHaKa U U3yUeHHUE ero CBOKCTB.

11. IlonyyeHue yrieKUC/I0ro ra3a U u3yuyeHre ero CBOMCTB.

12. PerieHune 3KkcriepuMeHTabHbIX 3aja4 1o TeMe «Hemetasnel IV — VII rpynmn u
HUX COeMHEHU.

13. PelieHue 3kCriepvMeHTabHbIX 3a/1ay 110 Teme «MeTaslibl U UX COeJUHEHUS».

[Ipy mnpoBefieHWH TIPAaKTHUYeCKOW pabOThl Ka)KIblii ee 3Tall BBITIOTHIETCS

obyuatotiumucsi ¢ 3[1P BMmecTe C yuWTesneM W TIOf, ero PyKOBOACTBOM. Ha gocke
00s13aTe/TbHO BBLIBEIIMBAIOTCS TpaBW/la TeXHUKH 0e301acHOCTH, COOTBETCTBYIOIIHE
JAaHHOMY BUJy pabOThbI, AaeTcs MpaBWIbHas 3armvichb (OpPMYJ U YKa3bIBaeTCs Iie/lb
ripoBeieHus paboThl. [1py He0OXOUMOCTH JAaeTCsl BU3ya/IbHbIN a/ITOPUTM BBITTOTHEHHS
3afaHuss. DTO CIIOCOOCTBYET OCO3HAHWIO OOYUalOI[UMUCS BBITOHIEMbIX JEHUCTBUM U
TMOJIyYeHHOr 0 pe3yJ/ibTara.

IIpyiMepHBbIe KOHTPO/IbHO-U3MepUTe/IbHbIe MaTepUa/Ibl 0 XMMUM

[lis opraHW3al[iy TIPOBEPKH, yueTa W KOHTPOJISI 3HAHWUW OOYydarol[uxcs I10
TIpeIMeTY TpeAyCMOTPeHbI KOHTPO/IbHBIE PAOOTHI, CAMOCTOSITe/TbHBbIe PabOThI, 3aUeThl,
NpakTHUecKre paboThbl, TecTpoBaHWe. OAHUM W3 METOAOB KOHTPOJII pe3y/bTaTOB
obyuenusi oOyuaroruxcsi ¢ 3I[IP sBaseTcss MeTo[ TO/IMBapHATHBHOIO JKCIIPeccC-
TeCTUPOBaHUSI C KOHCTPYUPYeMbIMH OTBeTaMU. Ero OT/IMUYMTEe/NbHBIMKM 4YepTaMu
SIBJISIFOTCST  OMIePaTUBHOCTb,  BBICOKAasi  CTeleHb  WHAWBUJyaau3allud  3HaHUH,
CpaBHUTEILHO MaJible 3aTpaThl BpeMeHH! U TPy/ia Ha POBePKY OTBETOB 00yYaroIIUXCsl.

Ins obyuvaroruxcs ¢ 3[IP BO3MOKHO M3MeHeHHe (OPMYJIMPOBKH 3a/laHHN Ha
«TIOLLIATOBYIO», afianTalys TpejjiaraeMoro 00ydJaroiieMycsi TeCTOBOro (KOHTPOJIbHO-
OLIEHOYHOr0) MaTepuasa: WCMO0Jb30BaHWe YCTHBIX W TMCbMEHHBIX WHCTPYKLUH,
ynpoIleHue [JUHHBIX CI0KHBIX (DOPMYJMPOBOK UHCTPYKLIWW, pellieHWe C OMOpoW Ha
aJirOpuTM™, obpasel], UCI0Jb30BaHKUe CTIPaBOUHON WH(POPMALUH.

KoHTpo/ibHBIe PadoThI 10 TEMaM

B paboueii mporpamme mpegycMOTpeHO 9 KOHTPOJIBHBIX PaboT:

KoumponbHass paboma Ne 1. TlepBoHauanbHble XUMHAUYECKHE TIOHSTHS.
XUMUYecKue 3/ieMeHTbl. XUumMuuyeckue (hopmyJibl U ypaBHEHUS.

KoumponbHass paboma Ne 2. Tleproanueckasi CUCTeMa XUMHUECKUX 37IEMEHTOB
O.N. MenpeneeBa. CTpoeHue aToma.

KonmpoabHas paboma Ne 3. XviMuuecKasi CBSI3b.

KoxnmpoabHas paboma Ne 4. Kucnopoa. Okcugsl. 'openue. Bogopos. Kuciotsi.
Cosu.

17



KoumponbHas paboma Ne 5. O60011ieHre CBeZIeHUM 0 BayKHEHIINX Kaccax
HeOpraHWYyeCcKUX COeJJMHEeHHUHN.

KoumponabHas paboma Ne 6. DyieKTpoATAUeCKasi IUCCOIHAIIK.

KoumposnbHas paboma Ne 7. HemeTasibl.

KonmpoabHas paboma Ne 8. MeTanibl.

KonmpoabHas paboma Ne 9. Vi'ToroBast paboTa 3a KypC HeOpraHnuecKoi XUMHH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUEBHOI'O ITPEAMETA
«XMUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMSA

B 11esloM pe3ysbTaThl OCBOeHMsI oOyuwarormumucs c 3I1P yueOGHoOro mpeameta
«XUMUS» JO0JDKHBI COBIAJaTh C pe3yjabTaTaMU TMpUMepHOl paboueil MporpamMmMel
OCHOBHOT0 00111ero o6pa3oBanusi. Harbosiee 3HaUMMbBIMU SIBJISTFOTCS:

JINMHHOCTHBIE PE3YJ/IbTATbBI:

MOTUBALWS K 00YUeHHIO U 1ie/ieHarpaB/ieHHOW TT03HaBaTe/IbHOM /1eATeTbHOCTH;

yCTaHOBKA Ha OCMBIC/IEHHEe JIMYHOTO OITbITa, HAaO/MOIeHUH 3a XMMHUUeCKUMU
5KCIiepUMeHTaMy;

OpHEeHTal[ds Ha TpaBWIa WHAWBUAYAJIBHOTO W KOJIJIEKTUBHOIO 0€30I1acHOTo
ToBe/iIeHUsI TIPU B3aUMO/IECTBUM C XUMHUUeCKUMHU BellleCTBaMU U COeJUHEeHUSIMU;

TpaKTUUecKoe u3yuyeHue rpodeccuii ¥ Tpyja pa3/MuHOro pojia, B TOM UHC/e Ha
OCHOBe TIPUMEHeHWs H3y4aeMOro TIpeJIMeTHOTO 3HaHWs (Harpumep, JabopaHT
XMMMYEeCKOT0 aHa/In3a);

yBa)KeHUe K TPY/ly Y pe3y/abTaTaM TPYZOBOU /esiTe/TlbHOCTH;

rOTOBHOCTh K OCO3HAaHHOMY T[IOCTPOEHHIO [a/ibHeuIlerd WHIVWBUAYaJIbHOU
TPaeKTOpUM 00pa3oBaHUSI Ha OCHOBE OpPHEHTHPOBKM B Mupe Tipodeccuii u
rpodeCCUOHA/IbHBIX TIPeATNIOUTeHUM, YBaXKUTETbHOTO OTHOIIIEHUS K TPYAY;

OCO3HaHHe CBOETO0 TOBeJeHHUsT C TOUKH 3PEeHUsI OITaCHOCTH WK 0e30TacHOCTH /ISt
ce0st WU Ji71s1 OKPY KaroII[1X;

OCHOBBI 3KOJIOTHUECKOW KY/IbTypbl, COOTBETCTBYIOIIeli COBPeMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIIJIEHHS, TIPUOOPEeTeHHe OIMbITa SKOJIOTMUeCKH OpPHEeHTHPOBAHHOM
MPaKTUYeCKOU JeTeJIbHOCTU B )KU3HEHHBIX CUTYalUsX;

OCO3HaHWe TIOCNe/ICTBUM W HENpUATHE BPeJHBIX TIPUBBIUEK (YIIOTpeOsieHus
aZKoroJisi, HAapKOTUKOB, KypeHHs) U UHbIX (QopM Bpeaa Aas (U3MUYECKOT0 U
TCUXAUYECKOTO 3/I0POBbSI;

TIDUHSATUE PellleHuH B )KU3HEHHOW CUTYAlIUM Ha OCHOBE TepeHOoca MoJyYeHHbIX B
xo/le 00yueHHs1 3HaHUM B aKTYya/IbHYIO CUTYaI[|I0, BOCIIO/HSTD Je(UIMT UH(pOpMalvu;

TOTOBHOCTh OTOMpATh ¥ MCIOJ/Ib30BaTh HY>KHYI0 MH(OPMaI[HI0 B COOTBETCTBUM C
KOHTEKCTOM >KU3HEeHHOW CHUTYallUM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

OenadeHue yHUBepca/AbHbIMU y4eOHbIMU NO3HABAMe/IbHbIMU 0eliCmeusiMu;

BbISIB/ISITh TIPUUMHBI U CJIe/ICTBUS IPOCTHIX XUMUUECKHX SIBIEHUM;

OCYIL|eCTB/ISITh CpaBHEHHe, K/IaCCU(PUKALIUI0 XMMHUUYeCKUX BellleCTB M0 3a/laHHbIM
OCHOBAHUSIM M KPUTEPHSM [/ YKa3aHHbBIX JIOTHUUeCKUX Ofepariuii;

CTPOUTH JIOTMUECKOe Cy>KieHHe TI0C/ie Ipe/iBapuTelbHOTO aHa/lv3a, BK/IoJarolijee
yCTaHOBJIeHHe MMPUUMHHO-C/Ie/ICTBEeHHbIX CBSI3el;

BBISIBJIAT  AeULUTBI MH(POpPMALUM, AAHHBIX, HEOOXOAMMBIX /I PpeIIeHus
TOCTaB/J€HHOM 3a/jauy;
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npeobpa3oBbiBaTh UH(GOPMAIMIO U3 OHOTO BUZA B JPYroil (TabyuIly B TEKCT U
mp.);

C03/1aBaTh, MPUMEHSATH U TIPe0bpa30BbIBaTh 3HAKU M CUMBOJIbI, MOZIEJIA U CXeMbI
JJTsI pellieHrst yueOHbBIX U TTO3HaBaTebHBIX 3a/lau C TIOMOII[bIO TIelarora;

C TIOMOILL[bIO T1efjarora MPOBOANUTh XUMUUYECKUM OTIbIT, HeC/IOXKHBIM SKCIIePUMEHT,
[JIsl yCTaHOBJIeHUs1 0COOeHHOCTel 00beKTa U3yueHus], MPUUNHHO-C/IeICTBeHHBIX CBSI3ei
Y 3aBUCHMOCTel 00eKTOB MeXy COOO0M;

C TIOMOILBI0 Tejarora Wid CaMOCTOsITe/IbHO (opMy/MpoBaTh 000011eHus U
BBLIBO/IbI 110 pe3y/ibTaTaM IPOBe/[eHHOr0 Hab/IrIeH s, OTIbITa;

MIPOTHO3UPOBaTh BO3MOXKHOE  pa3BUTHE XUMHUECKMX TIIPOLIeCCOB U MX
TI0C/IeZICTBYS;

WCKaTh WM OTOMpaTh WH(OPMAIMIO WM JaHHble W3 HWCTOUHUKOB C Y4YeTOM
Tipe//IoyKeHHOW yueOHOM 3a/jauu 1 3aJJaHHBIX KDUTEPHEB.

OenadeHue yHuUgepcaabHbIMU y4eOHbIMU KOMMYHUKAMUBHbIMU Oelicmeusimu:

OpraHM30BbIBaTh yuebHOe B3aMMO/IeliCTBYe B TpyIe (orpefensTh obiiye 1jey,
pacrpeiesisitb POJIU, JOTOBAPUBATHCS APYT C APYTOM U T. [I.).

C TIOMOIIIbIO TIeflarora WX CaMOCTOSTe/TbHO COCTaBJIATh YCTHBIE U TTUChMEHHbIe
TEKCTbI C WCIIOb30BaHUEM WITIOCTPAaTUBHBIX MaTepHasioB i BLICTYIJIEHUs Tiepe[
ayUuTopueu;

OpPraHu30BbIBaTh y4yeOHOe COTPYJHUYECTBO W COBMECTHYIO [IeATelIbHOCTb C
yuuTe/NeM U CBePCTHHKaMu; paboTaTh MHAVBHUYaJBHO U B IPyIIe: HaXOJuTh oOIee
pellieHWe U pa3pelliaTh KOH(UIMKTBI Ha OCHOBe COIJIACOBAHHWSI TMO3WI[MM U yueTa
WHTepecoB; (OpMY/IUPOBaTh, apr'YMEeHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

OLIeHMBATh KaueCTBO CBOEro BK/a/a B OOIIMIA MIPOAYKT, TPUHUMATh U Pa3/iensTh
OTBETCTBEHHOCTb U TIPOSIBJISATE TOTOBHOCTH K TIPE/JOCTaB/IeHUIO OTUeTa repej FPYTIou.

OenadeHue yHUgepcaabHbIMU y4eOHbIMU pe2y/1Timu8HbIMU 0elicmeusimu:

oOHapykuBaTh ¥ (OpPMYy/IMpPOBaTh YyueOHYI0 mpoO/ieMy, OIpeAensTh Ie/b
yueOHOM esITe/TbHOCTH;

B/Ia/IeTh OCHOBAaMH CAMOKOHTDOJISI, CaMOOL|eHKH, TIPUHSATHS peIleHud u
OCYIIleCTBJIEHUS] 0CO3HAHHOTO BhIOOpa B yueOHOM U 103HaBaTeIbHOM /eTeTbHOCTH;

COOTHOCUTb CBOUW [IeHCTBUS C TIJIAHUPYEeMbIMH pe3yJsibTaTaMU, OCYIIEeCTBJISTh
KOHTDOJIb CBOel JeATelbHOCTU B TIPOL[eCCe [OCTMDKEeHUSl pe3ysbTaTa, OMNpelesisiTh
croco0bl IeMCTBUM B PaMKax TIPe/JIO’KeHHbBIX YCIOBUM U TpebOoBaHUM, KOPPEKTUPOBATh
CBOU JIeHiCTBUSI B COOTBETCTBUM C U3MEHSIIOILIeNCs CUTyallvel;

JlaBaThb aJieKBaTHYIO OIIeHKY CHUTyal[dd W TIpejJjiaraTth IUIaH ee W3MeHeHUs;

TIpeJIBU/IeTh TPY/THOCTH, KOTOPbIe MOTYT BO3HUKHYTh TIPY PellieHnH yueOHOU
3afiaumy;

MOHUMAaTh TIPUUWHBI, 10 KOTOPBIM He ObUI AOCTUTHYT TpeOyeMblii pe3y/bTaT
JesITeTbHOCTH, OTpeJesiATh TMO3UTHBHbIE W3MEHEHWs W HampaBjieHus, TpeOyroiue
JlanbHeu e paboThl;

0CO3HAHHO OTHOCHUTHCS K PYTOMY UeioBeKY, ero MHEeHHUIO.

20



INPEAMETHBIE PE3YJ/IbTATBI

B cocraBe npeaMeTHBIX pe3ybTaTOB M0 OCBOEHUIO 00s13aTe/IbHOTO COZlep KaHMUsl,
yCTaHOBJIEHHOTO [JaHHOW TpHUMepHO# paboueii MporpamMMmoil, BbIIE/SIOT: Hay4HbIE
3HaHUs, yMEeHUs U CIIOCOOBI /IeHiCTBUH, crieliuduueckue /s yueOHOTO TpeaMeTa
«XUMUsI», BUbI [esiTeTbHOCTH T0 TIOYUYeHWI0 HOBOT'O 3HAHWS, ero WHTepIipeTalyy,
rpeoOpa30BaHKIO Y TIPUMEHEHHIO B Pa3/IMUHBIX yUueOHbIX U HOBBIX CUTYal[UsX:

® [peACTaB/eHWe O 3aKOHOMEPHOCTAX U I103HABaeMOCTH $IBJIEHUM TNPUPOJbI,

TTOHWMaHe O0BEeKTUBHOW 3HAUMMOCTHA OCHOB XMMHUUYECKOW HayKu Kak obsactu

COBPEMEHHOT'0 eCTeCTBO3HaHMs, KOMITOHEeHTa 00IIel Ky/IbTYPhl U IMPaKTHUeCKOU

JesiITe/IbHOCTU YeJioBeKa B YCIOBUSX COBpEMEHHOro oOIecTBa; IMOHUMaHHe

MeCTa XMMUM CPeJIU IPYTUX eCTeCTBeHHbIX HayK;

® BjaZieHMe OCHOBAaMU MOHSTUMHOIO anmnapaTta ¥ CUMBOJIMYECKOTO Si3blKa XUMUH

[/1s1 coCTaBieHUs: (hOpMYJl HeOpPraHWUYeCKUX BEIeCTB, YPaBHEHUM XUMHUYECKUX

peakiii (C OMOpoM Ha aJrOpUTM YueOHBIX JeHCTBUIA); BrajieHHWe OCHOBAMH

xumMuueckoi HomeHKnaTypbl (IUPAC u TpuBHanbHOM) U YMeHHe UCIOJIb30BaTh
eé /s pelleHys yueOHO-TT03HaBaTeNbHBIX 33/lad C TIOMOIIbIO yUWTessl; yMeHue

WCTI0/Tb30BaTh MOJleNi [/ OOBSICHEHWsS] CTPOEHUsT aTOMOB M MOJeKyJ TI0

aJrOPUTMY C OTIOPOM Ha Ompe/esieHus;

® TIpeCTaB/le€HHE O CUCTEME XUMUUYECKUX 3HAaHUU U YMEeHHe C TIOMOIbI0 YUuTe/Is

MPUMEHSITh CUCTEMY XHUMUUECKHWX 3HAaHUU JJisi yCTAaHOBJIEHUS B3aWMOCBSi3eM

MeJK/ly M3yYeHHbIM MaTepyhajioM U TIpU TIOJyUYeHWU HOBBIX 3HAHWHW, a TakKXe B

Tpoliecce BBITMIOJHEHUSI Y4YeOHBIX 3alaHU W TIpu paboTe C MCTOYHHUKAMHU

XUMUYEeCKOW UH(POPMaLIMU, KOTOPasi BK/THOUaeT:

BOKHEUIIMe XMMUUYeCKHe TIOHATHSA: XMMUUEeCKHWH 3JIeMEeHT, aTOM, MOJIeKy/a,
BellleCTBO, TPOCTOe U CJIOXKHOE BeIeCcTBO, OJHOPOJHAs U HeOLHOPOJHAs CMeCh,
OTHOCUTE/IbHbIE aTOMHasi W MOJIeKYJIIpHAas MacChl, KOJIWYECTBO BellleCTBa, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIi 00beM, OKCH, KHC/I0Ta, OCHOBaHWEe, COb (CpemHss),
XUMHUeCKasi peaklys, peakLUuu COeJVWHEHUs, peakluu pa3/IOKeHUs, peakluu
3aMelrieHus], peakiid obMeHa, TerioBOM 3(pQeKT peakiuu, 3K30- U SHAOTEPMUUECKHEe
peakiu, pacTBOpP, MaccoBasi [|0Jisi XUMHUYECKOr0 3/ieMeHTa B COeJJMHEeHWU, MacCOoBast
JIOJIs1 U TIPOLIeHTHasl KOHLIeHTpaLus BellleCTBa B paCcTBOPe, /PO aToOMa, 3JIeKTPUYeCKUU
c7oli aToma, aToMHas opOuTanab, pajuyCc aToOMa, BajleHTHOCTh, CTeleHb OKMUCJ/IeHUs,
XUMHUeCKasi CBS3b, 3JIEKTPOOTPHULIATE/IbHOCTDb, MOJIIPHAsi U HeToJisipHasi KOBajleHTHast
CBSI3b, MOHHAsi CBSI3b, MeTa//TMUecKasi CBsI3b, KpPHCTa/IMyecKasi pelleTka (aToMHas,
VOHHAasl, MeTas/ulhuecKasi, MOJIeKY/sipHasl), WOH, KaTWUOH, aHWOH, 3/JeKTPOJUT U He
3/IEKTPOJIUT,  3JIeKTPOJIUTUUECKass  [JUCCOLMALMs, peakiuM HWOHHOTO oOMeHa,
OKHCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  peaklUW, OKUCIUTeIb W BOCCTAHOBUTEIb,
OKHCJIEHHWe ¥ BOCCTaHOBJIEHHe, 3/IeKTPOJIM3, XMMHUeCKoe paBHOBecue, oOpaTHUMbie U
HeoOpaTUMble peaklid, CKOPOCTh XMMHUUEeCKOW peakI[iH, KaTa/lu3arop, IpejielbHO
nomnyctumas KoHleHTpauus (ITIJK), koppo3usi MeTaiioB, CIiiaBhl;

OCHOBOMOJIArarole 3aKOHbl XMMUU: 3aKOH COXpaHeHUs Macchl, [lepuoanueckuii
3akoH /1. 1. MeHiesieeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo;

TEOpUM XWUMHUHU: aTOMHO-MOJIEKY/ISIDHAasi TeOpUsi, TeOpHUs 3JIeKTPOJUTHUYECKOU
JMCCOLMALINM, a TaKXKe Mpe/ICTaB/eHUsI 0 HayYHbIX MeTOJax MO3HaHUS, B TOM YMCJIe
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9KCIIepUMEeHTaNbHbIX U TeopeTUUeCKUX MeTOZlaX HCCAel0BaHUS BeIeCTB U H3yueHus
XUMUUECKHX peakIui;

® Mpe/iCTaB/ieHHe O MepHUOANUeCKON 3aBUCHMOCTH CBOMCTB XMMHUECKHX 3/IEMEHTOB
(paguyc atoma, 5/IeKTPOOTPHULIATebHOCTh), TIPOCTBIX W CJOXKHBIX BeIeCTB OT
MOJIOXKeHUs1 37emMeHTOB B Ilepuojuueckoii cucteMme (B Masblx T[epuojax Hu
TJIaBHBIX TIOATPYIINIaXx) W 3JIEKTPOHHOTO CTPOEHHUSI aTOMa; yMeHHe OOBSICHSTH
CBs3b TIOJIO)KeHUs1 3jieMeHTa B [lepuoanueckoid cUCTeMe C UHCIOBBIMU
XapaKTePUCTUKaMH CTPOEHHsI aTOMOB XMMHUUECKUX 3/IeMeHTOB (COCTaB U 3apsiji
Agpa, oOIee UWCIO  3/IEKTPOHOB),  pacripefie/leHMeM  37IeKTPOHOB  T10
HEepreTUUeCKM YPOBHSIM aTOMOB TIe€PBBbIX TpeX TMepUOJI0B, Kalus U KasbI[us;
K/laccu(UIMpoBaTh XMMUUECKWe 3JIeMeHTbl C OIOpoi Ha  OrpefiesieHusl
(bu13MUecKoro cMbic/a IUGPOBBIX AAHHBIX TIEPUOAUUYECKOMN TabIUIbI;

® yMeHUe KaacCUGHUIMPOBaTh XMMHUUECKHe 3/1eMeHThbI, HeOpraHUuecKue BellecTBa
Y XUMUYeCKre peakiiy C OTIOPOM Ha CXeMbl; Orpe/e/isiTh BaJleHTHOCTb U CTeleHb
OKUC/IeHUS XMMWUUYECKUX JJIEeMEHTOB, BHUJ, XUMHUYECKOW CBSI3U U  TUM
KPUCTa/UIMUeCKOM CTPYKTYpbl B COeAUHEHUsIX, 3apsiji MOHA, XapaKTep Cpefibl B
BOJAHBIX  pacTBOpax BellecTB  (KUC/IOT, OCHOBaHWW), OKHUCIWTEIb U
BOCCTAHOBUTE/TH T10 /ITOPUTMY yUeOHBIX [IeHCTBUH;

® yMeHUe XapaKTepu3oBaTh C OMOpPOM Ha cxeMy (Qu3nMueckKhe U XUMHUUYECKUe
CBOMCTBAa TPOCThIX BellecTB (KUC/IOPOA, O30H, BOJOpPOJ, Trpadur, anmas,
KpeMHUH, a30T, ¢ocdop, cepa, X/J0p, HaATpWM, Kaaul, MarHui, KaJbLui,
aJIFOMUHUM, Kee30) U CJI0XKHBIX Bell[eCTB, B TOM UMC/Ie UX BOAHBIX PaCTBOPOB
(Boza, aMMHUaK, XJIOpPOBOZOPO/I, CEPOBO/IOPOJ, OKCU/bI U TUIPOKCH/bI MeTaslIoB |
- ITA rpynn, amtomunus, Mmeau (11), uunka, >xenesa (11 u I1T), okcuge! yriepoga (11
u 1V), kpemnus (IV), a3ota u docdopa (III u V), cepwr (IV u VI), cepHucras,
cepHasi, a30THCTas1, a30THasi, (pocdopHasi, yroabHasi, KpeMHUeBasi KUCI0Ta U UX
COJIM); OMUChIBaTH C OMNOPOM Ha TUIAaH U K/KOUeBble CJIOBa; YMeHHUe
TIPOTHO3MPOBaTh M XapaKTepU30BaTh CBOMCTBA BeIECTB B 3aBUCHMOCTH OT MX
coCcTaBa U CTPOEHMsI MOC/e TMpeBapUTE/IbHOTO aHajv3a T0f, PYKOBOACTBOM
rejiarora, rprUMeHeHUe BellleCTB B 3aBUCHMOCTH OT HUX CBOMCTB, BO3MOXXHOCTb
TPOTeKaHUs XMMUUECKUX TIPeBpallleHui B Ppa3IUuUHbIX YC/IOBUSX, BIUSHUE
BeI[eCTB YU XHMMUUECKUX TIPOIIeCCOB Ha OpPraHW3M uejioBeKa M OKPY>KaroIlyio
IIPUPOJHYIO Cpefy;

® yMeHHMe COCTaB/ATb 10 00pa3ily, cxXeMe, aJropuTMy yueOHbBIX [JelCTBUM
MOJIEKY/ISIDHbIE ¥ MOHHBbIE YpaBHEeHUs] peakiui (B TOM 4MC/ie peakUUd MOHHOTO
oOMeHa ¥ OKHCIUTETbHO-BOCCTAaHOBUTEBHBIX DPeakKIui), WITHOCTPUPYIOLUX
XUMUUeCKre CBOMCTBA U3yUeHHbIX KJIaCCOB / TPYII HeOPraHUUeCKUX BeIecTB, a
TaK’Ke TIOATBePKJatol[MX TeHeTUUeCKYI0 B3aUMOCBSI3b MeXXy HUMU;

® yMeHUe BBIUUC/IATH OTHOCUTENbHYIO MOJIEKY/ISPHYIO U MOJIAPHYHO MaccChl
Bel[eCTB, MaCCOBYIO [IOJIF0 XMMHYECKOTrO 3JIeMEeHTa B COeJUHEHUH, MaCCOBYIO
JI0JTI0 BelllecTBa B PacTBOpPe, KOJIMUECTBO BelljeCTBa U ero Maccy, 00bEéM ra3os C
oriopoii Ha o6iue (Qopmysbl; yMeHUe TIPOBOAUTbL pacueThl TI0 ypaBHEHHUSM
XUMUUECKUX peakI[iii ¥ HaxOoJuUTh KOJMUYeCTBO BelljeCTBa, 00BeEM U Maccy
peareHTOB WM MPOAYKTOB Peaki[du C OMOpoM Ha obpasel], anroputM y4yeOHBIX
JIeCTBUM;
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*® BJajieHHe OCHOBHBIMM MeTO/laMU Hay4YHOTO T03HaHus (HabuoieHne, n3MepeHue,
9KCTMepPUMEeHT, MO/ieJTMPOBaHue) TIpU M3y4YeHHH BelleCTB U XMMUUeCKUX SIBJIeHU

C OTMOpOI Ha aAroOpUTM yueOHBIX [IeHCTBUI; yMeHre COopMYIMpOBaTh MpobieMy

Y TpeJjioKUTh MYTH ee pelleHuss C TIOMOLIbI0 Tefjarora; 3HaHHWE OCHOB

6e3omacHoii pabOThI C XUMHUYECKUMM BeIleCTBaMH, XHMUUECKOW TIOCYJ0M H

nabopaTopHbLIM 000pyOBaHHUEM;

® HajaMuue NMPaKTUUeCKWX HAaBBIKOB IJIAHWUPOBAHUS U OCYILLECTB/IEHUS CJIeYHOLIUX

XUMUAYECKUX IKCTIePUMEHTOB 10/, PyKOBOZACTBOM YUUTessi C 00Cy>kKeHreM TiaHa

pabOThI UM COCTaBIEHHUEM TabJIULIBL:

V3y4YeHUe U ONrcaHue (PU3NYeCKUX CBOMCTB BeLeCTB;

O3HaKOMJ/IeHUe C (PU3UUeCKUMU U XUMUUECKUMU SIBJIEHUSIMU;

OMbIThI, WITFOCTPUPYIOLLMEe TIPU3HAKU MPOTEKaHWUs XUMHUUYECKUX peaKl[ui;

H3ydeHue CrIocOO0B pa3zie/ieHusi CMecel;

T0JlyueHre KUCI0po/a U U3y4yeHHe ero CBOMCTB;

T0JlyueHre BOIOpO/ia U U3yUyeHre ero CBOUCTB;

ToJlyueHue YIryIeKUC/I0ro ra3a u u3yueHue ero CBOMCTB;

ToJlyueHre aMMHaKa U U3yueHue ero CBOMCTB;

TIPUTOTOBJIEHWE PACTBOPOB C OTpe/le/IeHHOM MacCOBOM ZloJield paCTBOPEHHOT O
BelLL[eCTBa;

UCcCeloBaHe M OINUCaHWe CBOWCTB HEOpPraHWYeCKHWX BelLeCTB pa3/IUuHbIX
KJIaCCOB;

TpUMeHeHre WHAUKATOPOB (/1akKMyca, MeTUopaHXa U (eHosTanerHa) Ass
ornpejeieHUs1 XapakTepa Cpe/ibl B paCTBOpax KUC/OT U 11je/I0uel;

V3ydyeHWe B3aUMOJEMCTBUS KHUCJIOT C MeTaUlaM{, OKCHJAMU MeTas/IoB,
PacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

roJiyyeHre HepaCTBOPUMBIX OCHOBaHUM;

BbITECHEHHE OJJHOTO MeTajula PyTUM M3 pacTBopa COJH;

uccieoBaHue aM()OTepHbIX CBOMCTB TMAPOKCH/OB aTFOMUHUS U LIUHKaA;

pellleHMe  3KCIepUMeHTalbHbIX 3aZiau 1o Teme «OCHOBHbIe  KJIAcChl
HeOopraHu4eCcKUX COeJMHEeHUN»;

pellieHWe  SKCIepUMEHTA/bHbIX — 3aZlad M0  Teme  «OJeKTPOoJIUTUUYecKas
JIMCCOLMALIUSI»;

pellieHre SKCIepUMeHTa/lbHbIX 33/lau 10 TeMe «BaHelllne HemMeTa/wIbl U UX
COeIMHEeHUsI»;

pellieHre KCIepUMeHTaTbHBIX 33/lau 1Mo TeMe «BaxkHellllvie MeTas/ibl U UX
COeIMHEeHUA»,

XUMHUUECKHe SKCTIepUMEeHTbI, W/IFOCTPUPYIOLUe MPH3HAKU NPOTeKaHUs peakivii
MOHHOI'0 0OMeHa;

KaueCTBeHHble peakLMM Ha TMPUCYTCTBYIOL[ME B BOJHBIX pPacTBOpPax MWOHBI:
XJiopusi-, OpoMuz-, uoAUA-, Cyabdar-, ¢docdar-, KapbOoHAT-, CUIUKAT-aHUOHBI,
TU/IPOKCU/I-MOHBI, KaTHOHbl aMMOHUSI, MarHusi, KasblUsi, aJlOMUHUS, >Kese3a (2+) u
kesesa (3+), meau (2+), 1IMHKa;

yMeHue TIpeJCTaB/sTh pe3yabTaThl 3KCIepUMeHTa B (opMe BbIBOJOB,
J0Ka3aTelbCTB, IpaUKOB U TabJUL] U BBISB/ISATH IMIUPHUUYECKHEe 3aKOHOMEPHOCTH;
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® BJa/ieHUe TMpaBUIaMu Oe30racHOro obpallleHus C BellleCTBaMU, HCTO/Ib3yeMbIMU
B TIOBCEJHEBHOM JKM3HU, a TaK)XKe IPaBWIaMH TIOBEJIeHUS B LIesIX COeperkeHuUs
3/IOPOBBSI M OKPY’Karollled MpUPOAHOM Cpejbl; MOHWMaHue BpeZa (OMacHOCTH)
BO3/IeMCTBUS Ha >KUBbIe OPraHM3MBbl OTpe/ie/ieHHbIX BeleCTB, a TaKXe CIocoO0B
yMEHbIIEHUs] W MpeJOTBpAllleHHss WX BPEJHOr0 BO3/EMCTBUS; TMOHUMaHUe
3HaueHUsl )KUPOB, Oe/IKOB, YIIeBO/IOB /sl OpraHr3Ma uesioBeKa;

® BjaJleHMe OCHOBaMU XWMHUUECKOM TpPaMOTHOCTH, BKJIHQYAKOLed yMeHHe
MpaBWIbHO HCIOJIb30BaTh HM3yuUeHHbIe BelljeCcTBAa W MaTepuaibl (B TOM 4YMCIIe,
MUHepajibHble yI0OpeHUs, MeTa/Ulbl U CIUIaBbl, TPOJAYKTHI TepepaboTKH
TIPUPO/IHBIX MCTOUHUKOB YTJIeBOJIOPO/OB (YTJisl, TIPUPOJHOrO rasa, He(TH) B
OBbITY, CeJbCKOM XO3SIHCTBe, Ha TPOM3BO/CTBE; YMeHHe TPUBOJUThL TPUMephI
TIPaBU/IBHOTO UCMO0JIb30BaHUS U3yUYeHHBIX BELeCTB U MaTepUasIOB;

® yMeHHe yCTaHaB/MBaThb CBSI3W MEeXAY peasibHO Hab/r0/jaéMbIMU XUMHUUYECKUMHU
SIBJIEHUSIMU U TIPOLIeCCaMU, TTPOUCXOSIIMMUA B MaKpO- U MUKPOMUPe, OObSICHSATD
TIPUUMHBI MHOTO0OpAa3us BeIleCTB; YMeHNe WHTerpPUPOBaTh XMMHUUeCKUe 3HAHUS
CO 3HaHUSAMU APYTUX YUeOHBIX MPeIMETOB C TIOMOIIIBIO 1eJjarora;

® mnpejcTaBjieHue O cdepax MNpodecCHOHATbHOW [eATe/bHOCTH, CBSI3aHHBIX C
XUMHEN M COBDEMEHHBIMU TEXHOJIOTMSIMM, OCHOBAaHHBIMU Ha [JOCTHXKEHMSIX
XUMUUECKOM HayKu; Hajuuue OfbiTa paboThl C pa3/iWyHbIMU HCTOUHHUKAMU
vHopMalMM 10 XUMUM (HaydyHO-TIOMYyJ/IsipHasi ~ JidTepaTypa, CJ/IOBapw,
CTIPaBOYHUKH, UHTEPHET-PeCypChl) C OMOPOi Ha aJTOPUTM: yMeHHe 00beKTUBHO
oLleHUBaTh WH(POPMALIMI0 O BeleCcTBax, UX MpeBpalleHUusIX U MpaKTUUeCKOM
TIPUMEHEeHU .

TpeOoBaHNs K TpeJMeTHHIM pe3y/JbTaTaM OCBOEHHS Y4eOHOr0 mpeaMeTa
«XuMusn», pacnpejie/ieHHbIE 110 rofaM 00yJeHust

Pe3ynbTaThl 10 rofiaM (OPMYIMPYIOTCS T10 TPUHLIUMY 7A00aB/ieHHs HOBBIX
pe3y/nbTaTOB OT rofia K TOAy, Y)Ke Ha3BaHHble B MpeAbIAYLIMX rojax MO3WULIUU, Kak
TMpaBUJ/IO, JOCIOBHO He MOBTOPSIIOTCS, HO YUMUTHIBAIOTCS (pe3yJ/bTaTbl 0UepeHOr0 roja
10 YMOJ/TYaHUIO BK/IFOUAIOT pe3y/IbTaThl MpeAbIyIIUX JIeT).

8 KITACC

pacKpbiBaThb CMBICJI OCHOBHBIX XWMHWUECKUX TIOHSATHUW: aToM, MOJIeKyJa,
XUMUYECKUI 371eMeHT, IPOCTOe BelecTBO, CJIOXKHOe BelllecTBO, CMeChb (OAHOpPOAHAs U
HeOJHOpO/IHasl), Ba/eHTHOCTb, OTHOCUTE/bHAs aTOMHasi W MOJeKy/spHas Macca,
KOJTMYeCTBO BellleCcTBa, MOJIb, MOJISIpHasi Macca, MaccoBasi 10/ XMMHUUYeCKOro 3/ieMeHTa
B  COeIMHEHWH, MOJISIPDHbIK  00BEM, OKCHJ, KHC/IOTa, OCHOBaHWe, COJIb,
9/1eKmpoompuyamenbHOCmb®,  CTeMeHb  OKUC/EeHHWs,  XWMHUYeCcKas  peakius,
K/laccu(uKaids peakivii: peaklUd COeJUHEHHs, peakIMM Ppa3/ioKeHUus, peaKlUuu
3aMellleHHs], peaki[ui 00MeHa, 5K30- U SHA0TePMHUUeCKre peakiuu; menaoeol 3¢gekm
peakyuu; siApO aTOMa, 37eKTPOHHBINA C/IOM aTOMa, aTOMHasi opOuTasb, pajuyC aToMa,
XUMUYeCcKasi CBsI3b, TIOJIIPHAsi U HeroJisipHasi KOBaJleHTHasl CBsi3b, MOHHAsi CBSI3b, UOH,

2 BAECL " fajiee KypCuBOM 00603HavarTCSa I/laHMpYyeMbIe IpeJMeTHbIe Pe3YyJ/IbTaThl, KOTOPble MOI'yT OBITD MoTeHra/IbHO
AOCTUTHYTBI O6y‘—IaI-0LL[I/IMCH c 3I1P, HO He ABMASAIOTCS 00s13aTe/IbHBIMM.
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KaTUOH, aHWOH, pacTBOpP, MaccoBasi [0/sl BellleCTBa (TIPOLIEHTHasi KOHLIEHTpAlvsi) B
pacTBOpE;

W/ITFOCTPHUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUECKUX MOHATHUH (cM. 1. 1) u
TIPUMEHSITh 3TH MOHATUS [P OMMCAaHWU BeLeCTB U UX MpeBpallieHul;

WCI0J/Ib30BaTh XWUMMWUYECKYH) CUMBOJIMKY [/ COCTaB/JeHUs (POpPMyJs BelLeCTB,
MOJIEKY/ISIPHBIX YPaBHEHUM XUMUUeCKUX pPeaki[iii, 3/1IeKTpPOHHOTro OasaHca;

oTpe/ie/isiTh BaJIeHTHOCTh aTOMOB 3/IeMeHTOB B OMHAPHBIX COeJUHEHUSX; CTeTleHb
OKHCJIEHUSI 3JIeMEHTOB B OMHApHBIX COeJWHEHUSIX C OTMOpOM Ha OmpejiesieHusi, B TOM
yuc/ie CTPYKTYPUPOBaHHbIE; TPUHA/J/IEXKHOCTh BeIeCTB K OrpeJeéHHOMY KacCy
coeflvHeHU 10 ¢dopMmysaM; BHUJ, XUMUUECKOW CBs3M (KOBaJieHTHass W WOHHasi) B
HEOPraHUYeCcKUX COeJUHeHUSX;

VMeTh TMpe/CTaB/IeHWe O CHUCTeMe XUMHUYECKUX 3HAaHUM, YMeTb C TIOMOIIbIO
yuuTessi TIPUMEHSITh CUCTEMY XUMHUUYECKUX 3HaHWM, ISl YCTaHOBJIEHUS] B3aWMOCBSI3U
MEXXTy M3yueHHBbIM MaTepPHaOM U TIPH TMOTyUeHUH HOBLIX 3HAHUM, a TaKXe MpH paboTe
C UCTOYHUKAMU XUMHUUecKod wuHdopmaluu. OpHeHTHUPOBATbCS B TOHATUAX U
oriepupoBaTh UMHU Ha 0a30BOM YpPOBHe, TIPUMEHSITh MPH BBINOJHEHUH yueOHbIX 3aZiaHUi
Y pellieHrHM pacueTHBIX 3a/lau C OTMOpPOM Ha aJifOPUTM YUeOHBIX AeMCTBUN M3yueHHBIe
3aKOHbI U TEOpWM: 3aKOH COXpaHeHMs1 Macchl, Ileprognueckuit 3akoH [I.W.
MeHziesieeBa, 3aKOH NOCMOSIHCIMBA €OCMABd, 3aKOH ABOTrafipo; aTOMHO-MOJIEKYJISIpHast
Teopusi. CooTHOCHUTh 0003HaueHWs:, KOTOpPble MMerOTCsi B Tabmuile «Ilepuoguyeckas
ciucteMa  xumMuyeckux — snmemeHtoB /I, WM. MeHpgeneeBa» € YMC/IOBBIMU
XapaKTepUCTUKaMU CTPOEHHS aTOMOB XMMHUECKUX 3JIeMEeHTOB (COCTaB U 3apsifi, A7pa,
o0I111ee YMCIIO 3/IEKTPOHOB U pacIipe/ie/ieHHe WX 10 3/IEKTPOHHBIM CJIOSIM);

K/IaCCU(ULIMPOBATh  XUMHUUYECKHEe 3JIeMEHThbl; HeOpraHhuecKue BellecTBa;
XUMHUeCKre peakivy (M0 YMC/Iy U COCTaBY y4yaCTBYIOIUX B peakldU BellecTB, TI0
TeryioBoMy 3(¢eKTy, 10 U3MEeHEeHUIO CTereHU OKUC/IEHUS] XUMUYEeCKUX 3/IEMEHTOB) C
OMOpOM Ha CXeMbl;

XapakTepu3oBaTh (OMUCHIBaTb) OOIMe XUMHUUECKHe CBOMCTBA BeIeCTB
pa3/MYHbIX K/IaCCOB, MOATBEPXK/Aasi ONMCaHWe MpUMepaMu MOJIEKY/ISIPHbIX ypaBHEHUM
COOTBETCTBYIOLMX XUMUUECKUX PeakKLWii C ONIOpOi Ha CXeMbl;

MIPOrHO3MPOBAaTh CBOMCTBA BeILlECTB B 3aBUCMMOCTHU OT UX COCTaBa U CTPOEHMS;
BO3MOJKHOCTH TIPOTE€KaHUs XMMUUYECKUX MpeBpalljeHui B Pa3/IMUHbIX yCJIOBUSX TMOC/e
TIpe/IBapUTE/IbHOTO 00CYKAEeHUs C Tieflarorom;

BBIYMC/ISITb OTHOCUTE/IbHYH) MOJIEKY/ISIDHYIO W MOJISIDHYKO MacChl BeIeCTB;
MacCOBYHO JIO/TIF0 XMMHUUYECKOro 37ieMeHTa Io (popMysie COelMHEeHUs; MacCOBYIO [OJIHO
BellleCTBa B pacTBOpe; MPOBOAUTL PACUEThl MO yPABHEHUID XUMHWYECKOW DeaklUH C
OMOpOW Ha aArOpuUTM;

MPUMEHSITh OCHOBHBIE OMepaljuy MbICJIUTE/bHOW esiTe/lbHOCTH — aHalu3 u

CUHTe3, CpaBHeHUe, 0000IeHre,cuCcTeMaTr3alus,  KaacCudbUKalusi, BbISIBIeHHUE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBSI3eM — JI/I1 U3yUeHUs] CBOWCTB BEI[eCTB M XUMHUUECKUX
peakluii; ecTeCTBeHHO-HayuHble MeETO/bl TIO3HAHUSI — Hab/ro/leHHe, H3MepeHue,

Mo/leTMpOBaHKe, SKCIIEPUMEHT (Pea/ibHbill U MbIC/AeHHbIll) TIOJ, PyKOBO/ICTBOM
refiarora, CjieZioBaTh MpaBUIaM T10J/Ib30BaHUsI XMMHUECKOH TIOCyA0H U labopaTOpHBIM
o0opy/iloBaHKEM, a TakK)Ke MpaBW/aM obpailleHus C BellleCTBaMy B COOTBETCTBUU C
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VHCTPYKLHSMH T10 BBIITOTHEHHIO JTA0O0OPAaTOPHBIX XUMUUECKHX OITBITOB TI0 ITOTYUEHUIO U
cobupaHuio Ta3000pa3HbIX BelecTB (BOAOPOAA U KHCIOPOJa), TPUTOTOBJIEHUIO
pPacTBOPOB C OrpeJe/éHHONM MacCOBOU /0Jield paCTBOPEHHOIO BellleCTBa; IJIaHWUPOBATh
Y TPOBO/JIUTh XMMHUUECKHe SKCIIePUMEHTHI 10 pacrio3HaBaHUIO PacTBOPOB lijeioueid u
KMC/IOT C TIOMOILbI0 HHJWKATOPOB (JIakMyC, (deHo/TanenH, MeTHUIOpaHX W p.),
TO/ITBEPK/IAIOIIMX KaueCTBeHHBIM COCTaB HEOPraHWYeCKHWX BellecTB (KaueCTBeHHbIe
peaklvy Ha MOHbI) T10/; PyKOBO/ICTBOM IieJjarora.

9 KV/IACC
pPacKpbIBaThb CMBIC/T OCHOBHBIX XWMWUECKUX TIOHSITHM: XUMUUECKUU 371eMEHT,
aToM, MoJieKysja, WOH, KaTWOH, aHWOH, MPOCTOe BeIecTBO, C/IOXKHOEe BellecTBO,
BaJIEHTHOCTb, 3J/IeKTPOOTPHULIATeTbHOCTh, CTeleHb OKUCIeHWs, XUMHUUecKasi peakliys,
XUMHYecKasi CBsi3b, mena108ol 3¢gekm peakyuu,Mojib, MOJSIPHBIA 00BEM, pacTBOp;
5JIEKTPO/IUTBI, HE3/IeKTPOJIATHI, 3JIEKTPOJMTUUECKas: AUCCOLMALUs, peakLd WOHHOTO
oOMeHa, KaTain3aTop, Xumuueckoe pagHosecue, obpamumble u Heobpamumble peakyuul,
OKHMC/TUTE/IbHO-BOCCTaHOBUTE/IbHBIE  peakLUH, OKHCJIUTEJIb, BOCCTaHOBUTEIb,
OKHC/IeHWe ¥ BOCCTAHOBJIEHWE, aJIZIOTPONUs, aM(OTEePHOCTb, XHWMHUUeCKasi CBS3b
(KoBasleHTHasi, WOHHAasl, MeTa/yIduecKas), KpHUCTa/uIdueckas pelléTka, Koppo3usi
Memannos, Cnaaebl; CKOpOCMb XUMUUYECKOU peaKkyuu, TIpefielbHO JOIMyCTUMast
koHieHTpanus (I1/1K) BeljecTBa;
W/UTFOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX TMOHATHW (cM. M. 1) U
TIPUMEHSTb 3TH MOHSATHUS NIPU ONUCAHWUHU BeleCTB U UX MpeBpallleHuH;
WCTIOb30BaTh 3HAKW U CUMBOJIBI /i1 DUKCAIIMK pe3y/IbTaTOB Hab/roIeHuH,
cocTaB/ieHHs] (JOpMyJ BellleCTB U ypPaBHEHMM XWMHWUECKUX peakLWid, 3alvCH JJaHHbIX
yc/ioBui 3azau. Micionb3oBaTk 0603HaueHus1, uMeroryecs B [lepuoguueckoii cucteme
1 Tabuiie pacTBOPUMOCTH KUCJIOT, OCHOBaHMI U CoJield B BOJie /il BBITIOJTHEHUST
3a/laHMM. ONpeJieNIsiTh BaJIeHTHOCTb U CTeleHb OKWUC/JIeHUSI XUMUYEeCKUX 3/1eEMEHTOB B
COeIMHEHUSX pPAa3/MYHOr0 COCTaBa; TPUHA/JIEKHOCTh BEIeCTB K OMpeJeéHHOMY
K/IacCy COeIMHeHWW C OIOpOM Ha ompejie/ieHusi, B TOM UHUC/e CTPYKTYpHDOBAaHHbIE;
BU/IbI XUMHUUYECKON CBsI3U (KOBaJIeHTHasl, MOHHasi, MeTa/lylInueckasi) B HeOpraHuueCKux
COeIMHEeHUSIX; 3aps]i MOHAa IO XUMUUecKod ¢opMmysie; XapakTep Cpellbl B BOJHBIX
pacTBopax KHWCAOT W LIeJ0Yeid, mun Kpucmaaiuueckol pewémkKu KOHKPemHo20
geujecmsd;
packpeiBaTb  cmbici  [lepuoguueckoro 3akoHa [.JM. MeHpneneeBa u
JeMOHCTPUPOBATh €ro TIOHMMAaHWe: ONnuchleamb U Xapakmepuszoeamb TabIUUHYIO
¢opmy Ileprogmyeckor CUCTEMBI XUMHWYECKHMX 37€MEHTOB: pa3inyaTh IOHSATHUS
«rnaBHasi moArpyrima (A-rpynma)» U «rnobouHass noarpynma (B-rpymma)», manbie U
Oosbliie Tepuofbl; COOMHOcumb 0603HaueHusi, KOTOpble UMEIOTCSl B MepuojuuyecKoi
Tab/uLle, C YMC/IOBBIMU XapaKTePUCTUKaMU CTPOEHHsI aTOMOB XUMUUECKUX 3/IeMeHTOB
(cocTaB u 3apsiz spa, obiiee UKCIO 3/1IEKTPOHOB U PacIipefie/ieHre UX T0 37IeKTPOHHBIM
C/10siM);  00®sICHSIMb  00lI[ie 3aKOHOMEPDHOCTH B U3MEHeHUM CBOWCTB XWMHUYECKUX
3JIeMEHTOB U UX COeVUHEHWN B Tipefiesiax MasibIX MepUOZ0B U T/IaBHBIX MOATPYMN C
yU4ETOM CTPOEHHsI UX aTOMOB;
K/IacCU(ULIMPOBAaTh XUMUYECKHWe 3JIeMeHTbl; HeopraHWYyeckrhe BelleCTBa;
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XUMHUYeCKre peaklud (M0 YMCIy M COCTaBy y4daCTBYIOIIMX B PeaklMy BeIecTB, 10
TerI0BOMYy 3¢ (eKTy, TT0 U3MEHEHHIO CTeleHel OKUC/IeHUsI XUMUYEeCKHX 3JIEMEHTOB) C
OMOpOM Ha CXeMbl;

XapaKTepHu30BaTh (OMMCHIBATH) 00IIMe U CrerUpHUecKre XUMHUUeCKre CBOMCTBA
Bell[eCTB Pa3/IMYHbIX KJIaCCOB, TOATBep)KZas ONWCaHWe NpUMepaMH MOJIEKY/ISPHBIX U
VIOHHBIX YpaBHEHUU COOTBETCTBYIOLMX XMMUUECKUX PeakLUi C OTIOPOU Ha CXeMBbI;

COCTaBJIATb YpPaBHEHUS 3JIEKTPOJMTUUECKOW AWCCOLMALA KUC/OT, Lie04Yer U
CoJieii; TIOJIHbIE W COKpAIlléHHbIe YPAaBHEHUSI peaki[uii MOHHOTO 0OMeHa; ypaBHEHWS
peakLyi, MOATBeP)KAAIIINX CYLeCTBOBaHHE T'eHeTUYECKOM CBSI3U MEX/Y BellleCTBaMH1
Pa3/IMYHbIX K/1aCCOB;

PacKpbIBaTh CYLLIHOCTb OKHMC/TUTE/IbHO-BOCCTaHOBUTE/IbHBIX peakuLun
MOCpeZICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OaslaHca 3THUX peakiui;

MPOrHO3MPOBAaTh CBOWCTBA BeIIECTB B 3aBUCMMOCTM OT MX CTPOEHHUS;
BO3MOJKHOCTM TIPOTEKaHUS XWMUUeCKUX [peBpallleHui T1ocje TIpeiBapUTe/IbHOTO
obCcy>XIeHHs C 1e/1arorom;

BBIUUC/IATb OTHOCUTE/IBHYIO MOJIEKY/IIPDHYI0 Y MOJISIPHYIO MacChl BelLleCTB;
MacCOBYHO JIO/TF0 XMMHUUYECKOro 37ieMeHTa o (popMysie COelMHEeHHs; MacCOBYIO [0JIHO
Bell[eCTBA B pacTBOpPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU DeakLUd C
OMOpOW Ha aArOpuTM;

C/lejoBaTh TIpaBWIaM T0/Ib30BaHUS XUMUUECKOM ToCyJoi U 1abopaTOpHBIM
obopy/loBaHMeEM, a TaK)Ke TpaBWiaM oOpallleHHsi C BelljeCTBaMU B COOTBETCTBUM C
WHCTPYKLMSIMH TI0 BBITTOJTHEHHIO JTaO0PaTOPHBIX XUMUUYECKUX OTBITOB TI0 MOTYUYeHUIO U
coOMpaHuIo ra3000pa3HbIX BelllecTB (aMMHaKa U yI/IeKUC/IOro ra3a);

MPOBOJUTh peaklMy, TOATBEep)KJaloll[ie KaueCTBeHHbId COCTaB pa3/TMYHbIX
BeII[eCTB: pacTio3HaBaTh OIBITHBIM IyTéM XJIOpUJ- OpoMuA-, HOguA-, KapboHat-,
docdar-, cunukaT-, cynb(ar-, THUAPOKCH[-UOHBI, KAaTHOHbl aMMOHMSI U HOHBI
V3yUYeHHbIX MeTas/uIOB, NPUCYTCTBYIOLME B BOJHBIX pPacTBOpax HeOpraHWyecKux
BeLL[eCTB;

TIPUMEHSITE OCHOBHBIE ONepalyd MbIC/IUTE/TbHOU [esITeIbHOCTA — aHali3 |
CUHTe3, CpaBHeHHWe, 0000IiIeHre, CHUCTeMaTU3alldio, BbIsBJIeHWE  TIPUYUHHO-
C/1Ie[JCTBEHHBIX CBSI3€M — [UI M3yYeHHsI CBOWCTB BeIeCTB M XUMHUYECKUX peakLui;
eCTeCTBeHHO-HayuHble MeTO/Ibl 1T03HaHUsI — HabJIto/ieHre, u3MepeHne, MOZe/TMpOBaHuUe,
9KCITepUMeHT (peasibHbI U MbIC/IEHHBIN).
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TEMATNUYECKOE INTAHMPOBAHUE

8 K/TACC
KonnuecTBo uacoB
Ne HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (G poBbIe)
KoHTpo/ibHBIE IIpakTHyeckue
n/n nporpaMMsbI Bcero o0pa3oBarTe/IbHbIE PeCypChl
padoThI padoThI
Pa3pen 1. IlepBoHavya/ibHbIe XUMHUECKHE MIOHATUA
Xumust — BakHasi 00/1aCTh
1.1 €CTeCTBO3HAHUS U MPaKTUUeCKOU 5 2 Bubmorexa TTOK
) P https://m.edsoo.ru/7f41837c
JlesITeJIbHOCTH UesioBeKa
bubmmoreka LIOK
1.2 B 1 1
CIECTBA 1 XMMUIHECKIE peakiin > https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pa3pen 2. BaxkHeiilue npe/CTaBUTe/Td HEOPraHUYECKHUX BellecTB
21 Bosayx. Kucnopoa. ITousitrie 06 6 bubmoTeka LIOK
' OKCHIaX https://m.edsoo.ru/7f41837¢
99 Bopopopa.Ilonsitie o Kuciotax v 3 1 bubmmoreka IIOK
' COJISIX https://m.edsoo.ru/7f41837¢
93 Bopa. PactBopel. [ToHsiTHe 06 5 1 1 Bbubmioreka IIOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl HEOPraHUYeCKUX 1 1 1 bubmmoreka LIOK
' CoeIUHeHu https://m.edsoo.ru/7f41837¢c
Wtoro no pa3peny 30

Pa3pen 3. Ilepuopnueckuii 3akoH U Ilepuognyeckasi cucreMa XuMHuecKux 3/1eMeHToB [l. V1. MenjeneeBa. CTpoeHne aToMOB. XMMHYeCKasi CBA3b.
OKuc/IMTe/IbHO-BOCCTAHOBHTE/IbHBIE PeaKI{MU
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[Teproanueckuii 3aK0H 1

31 [Teproguueckas cucrema 7 bubmmoreka IIOK
' XUMUUECKUX 3y1emeHToB [. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aToMa
30 XrmMmuueckas CBs3b. OKUC/IUTEIbHO- 3 1 Bubmioreka IIOK
' BOCCTaHOBUTEJIbHbIE PeakLiuu https://m.edsoo.ru/7f41837c
bubmmoreka IIOK
n 1
TOTO TIO pasaey > https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 BuGmiorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
9 K/TACC
Ko/muecTrBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (udposBbie)
Ne n/m KoHTpO/IbHBI ITpakTHyeckue
MpOorpaMMsbI Bcero oOpa3oBaTe/IbHBIE
€ padoThI padoThI
pecypchbl
Paspgen 1. BerecTBo U XMMHUYeCKHe peakiiuu
11 [ToBTOpEHMe U yriiybeHre 3HaHUN 5 1 bubmmoreka IIOK
' OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMHUUYeCKUX 4 bubmoreka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas JUCCOLaLvs. 8 1 1 bubmoTeka [IOK
' XVMHUUeCKUe peakLjuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 17
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Pazpen 2.

HemeTannbl B UX coeJHUHeHus

21 OO0111ast XapaKTepUCTHKa XUMUUECKUX 4 bubmoreka LIOK
' aeMeHTOB VIIA-rpymrsbl. I'ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XapaKTepUCTHKA XUMUUECKUX
2.2 3meMeHTOB VIA-rpymmnel. Cepa u eé 6 Bubmmorexa TTOK
' PYHRL. -€p https://m.edsoo.ru/7f41a636
COoeIMHeHUs
OO111ast XapaKTePUCTUKA XUMHUUECKUX
2.3 371eMeHTOB VA-rpynisl. A30T, Gpocdop U ux 7 Bubmmoreka LIOK
' PyTHBL. ’ P https://m.edsoo.ru/7f41a636
COoeIMHeHUSsI
OO111as1 XapaKTePUCTUKA XUMHUUECKUX
2.4 snemMeHTOB [VA-rpyrmbl. Yraepoj v 8 bubmorexa [JOK
’ N py ) POA https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COeIUHEHUSI
Nroro nio pasgeny 25
Pazpgen 3. MeTa/iibl U X COeJUHEHUS
. bubmoreka LIOK
1 4
3 OBuye croiicTsa metajios https://m.edsoo.ru/7f41a636
. bubmoteka LIOK
3.2 B 16
aKHeHIIe MeTasulbl U UX COeJVHEeHUS hits:/m_edsoo.r/7f412636
Wtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpyxawoujas cpeja
4.1 BeitijecTBa 1 MaTepuabl B )KU3HU YeslOBeKa 3 Bubmorexa OK
' M p https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
bubnmoreka IIOK
Pe3epBHOe Bpems 3 1

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

8 KJIACC
Ko/muecTBo yacoB JJ/IeKTPOHHbIE
Hara
Ne uudpoBbie
Tema ypoka KontposbHble | IIpakTHyeckue | H3yU€HH
n/n Bcero o0pa3oBarTe/IbHbIE
padoThI paboThI A
pecypchbl

1 [Ipegmet xvimuu. Posb XMMHU B JKU3HU 1 Bbubmmoreka IIOK
yesioBeka. Tesia ¥ BelljecTBa https://m.edsoo.ru/ff0d210c

2 [TonaTtue o MeToax MO3HaHUS B XUMUU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227e
[MTpakTrueckast pabota Ne 1 «IIpaBumna

3 paboThI B 1ab0paToOpyu M MIPUEMBI 1 1 Bbubmmoreka IIOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopyioBaHHEM»

4 YucTeie BemjecTBa U cMecu. CriocoObl 1 Bbubmmoreka LIOK
pasfeneHusi cMeceu https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabora Ne 2

5 «Pa3nenenue cMeceit (Ha ripumepe 1 1 Bubmorexa [IOK

2 . p P https://m.edsoo.ru/ff0d28c8
OUMCTKY TIOBAPEHHOMW COJIN)»
bubmioTeka 1IOK
6 ATo osne 1
TOMBLH MOJIERY IR https://m.edsoo.ru/ff0d2a6c

7 XHUMHUUeCKUEe 3/IeMeHThI. 3HaKU 1 bubnuoreka LIOK
(cMMBOJBI) XUMUUECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U C/10)KHBIE BelllecTBa 1 bubmmorexa OK

P . https://m.edsoo.ru/ff0d2a6c
Bbubmmoreka LIOK
9 ATOMHO-MOJIEKYJISIDHOE yUueHue 1 nonmorexa L

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB.

bubnuoreka IIOK

10 Xumuueckas popmyJia. BajeHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHWUYECKUX 3/IEMEHTOB
1 OTtHOCHUTe/bHas aTOMHas Macca. bubmoTeka LIOK
OTHOCUTe/IbHAas MOJIeKy/IsIpHas Macca https://m.edsoo.ru/ff0d323c
1 MaccoBasi 0151 XUMUYeCKOro Bbubmmoreka IIOK
3JIeMeHTa B COeJUHeHUU https://m.edsoo.ru/ff0d350c
13 Komnuectso Beltjectsa. Moiib. Bbubmmoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Pusnueckre U XUMHUUYECKUe sIBIeHUS. bubnuoreka LIOK
XuMHUUYecKasi peakLus https://m.edsoo.ru/ff0d37fa
15 IIpy3HaKu U yci10BUs NPpOTeKaHUSA bubnmoreka IIOK
XUMHUYECKUX peaklui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEeHHs MacCChl BelleCTB. bubmoreka [IOK
XrMHUUeCKue ypaBHeHUst https://m.edsoo.ru/ff0d3b88
Bbiuncienust KonmuecTBa, MacChl
17 Bell[eCTBa [0 YpaBHeHUAM XUMUYECKUX bubmorexa OK
N . P https://m.edsoo.ru/ff0d5708
peaxkLui
Knaccudukanys XxuMruecKux peakLyu
ukary pearti bubmmoreka LIOK
18 (coenvHeHus1, pa3/ioyKeHus,
https://m.edsoo.ru/ff0d3f34
3aMelleHus], 0OMeHa)
M. B. JIoMOHOCOB — yU&HBIii-
19 sHIMK/IoneaucT. ObobIeHue U Bubmiorexa IOK
H AMCT. Hj https://m.edsoo.ru/ff0d40c4
cuCTeMaTH3aLus 3HaHUU
20 KontposnbHast paborta Nel 1o Teme bubnmoreka IIOK
«BellecTBa ¥ XMUMHUYeCKHe peakLun» https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. CocraB bubnuoreka IIOK

BO37yxa. Kuciopog — 37eMeHT U

https://m.edsoo.ru/ff0d448e
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nipoctoe BelecTBO. O30H

dusnuecKue U XUMHUYeCKHe CBOMCTBA

bubmmoreka IIOK

22
KHC/I0POAQ (PeAKLHH OKHCIIeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsaTre 06 okcugax
Crioco6blI 1oJTyyeHust KUCIOpo/ja B
23 nabopaTopuy U MPOMBIITUIEHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue Kuciopozga
TenioBoit 3¢ pekT XxuMHUUeCcKon
24 peakuuy, IIoOHATHE O Bbubmmoreka LIOK
TEePMOXUMUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHA0TEPMHUYECKUX PeaKLHsIX
ToruBo (HedTh, yrojb U MeTaH).
25 3ar H3He}EHe¢1:;o3 yXa CrI0Co0BI iro Bubmaorexa IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
Tipe/JOTBpalleHUst
[TpakTrueckast pabota Ne 3 110 Teme
26 «[TomyueHue u cobrpaHue KUC/I0poa bubmmorexa OK
y o P POAa, https://m.edsoo.ru/ff0d4ae2
V3y4yeHue ero CBOMCTB»
97 Bogopoa — snemeHT v ripocToe bubmoreka IIOK
BeljecTBO. HaxosxzaeHue B Tipupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XMMUUECKHe CBOMCTBA bubmoreka LIOK
Bogopoza. [IpumeHenue Bogopoja https://m.edsoo.ru/ff0d4dd0
29 [ToHgaTHe 0 KHUC/IOTax U COMSX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crioco06bI 1o/TyueHHst BOIOPO/ia B bubmoreka LIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabora Ne 4 110 Teme
BubmoTeka [IOK
31 «[TonmyueHue u cobrpaHue BoJOpo/a,

V3yueHure ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42
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MonsipHbiii 00bE€M Ta30B. 3aKOH

bubnmoreka IIOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
33 Brrunicienus o6béMa, KoMuecTBa
Bell|eCTBa rasa Io ero u3BeCTHOM Bubmaorexa [JOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BeIleCTBa WK 00BEMY
34 Beruriciienusi 06 5EMOB ra3oB 10
aBHEHUIO PeakL|UM Ha OCHOBe 3aKOHa Bubmaorexa [JOK
yp B peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra3oB
35 ®du3nyecKre U XuMHUUYeCcKre CBOMCTBA Bbubmmoreka LIOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuil. [ToHsiTre 06 bubnuoreka LIOK
WHWKaTOpax https://m.edsoo.ru/ff0d59e2
37 Bopga kak pactBoputess. HacblijeHHbIe
v H'iHaCI:IPEHHbI]Z acTBOPbI MU;CCOBEIH Bubmiorexa [JOK
o P PPl https://m.edsoo.ru/ff0d5b40
[l0J1s BellleCTBa B pacTBope
[MTpakTrueckast pabota Ne 5 1o Teme
o «[IpurorossieHre pacTBOpPOB C bubmioreka LIOK
orpe/eIEHHOW MacCOBOM fjoJiel https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellleCTBa»
39 KonrposbHast pabota Ne2 o Teme bubmoreka LIOK
«Kucnopoa. Bogopog. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcufpl: cocTaB, KiaccuduKaius, bubmmoreka LIOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHue 1 XuMHUUeCKHe CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U aM()OTePHBIX Bubmiorexa IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/I0B
42 OcHoBaHus: COCTaB, KiaccurKalys, bubnuoreka IIOK

HOMEeHK/IaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquHe 1 XMMHUYeCcKHe CBONCTBa

bubnmoreka IIOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucrotsl: cocTaB, kKnaccudukaiys, bubmoreka [IOK
HOMEeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHvie u XMMUYeCcKue CBOKCTBa Bubmioreka IIOK
KUC/IOT https://m.edsoo.ru/ff0dfee2
46 Cosu (cpegHue): HOMEHK/IaTypa,
(cpepne) P bubmioTeka [IOK
CIIOCOOBI IOy YeHHs, XUMUUECKHe
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckasi pabota Ne 6. Pertierne
47 9KCIIepUMEHTA/IBHBIX 3a/jau 10 Teme bubmoreka LJOK
«OCHOBHBIE K/1aCChl HEOPTaHWYECKHX https://m.edsoo.ru/00adSb7c
CcoeZIUHEeHUN»
48 I'eneTnyeckas CBA3b MEXY K/1acCaMu bubmoteka LIOK
HeopraHuYeCcKUx coeMHeHU https://m.edsoo.ru/00ad9a50
bubnuoreka IIOK
49 O600111eHMe U CUCTeMaTH3alysl 3HaHU
H . https://m.edsoo.ru/00ad9cb2
50 KonTponbHast pabota Ne3 110 Teme
"OCHOBHBI€ KJIaCChl HEOPraHUYeCKUX Bubmiorexa [JOK
. P https://m.edsoo.ru/00ad9ela
CoeJMHEeHUU
51 [TepBble MOMBITKYU KacCUUKALIUU
XUMHUYECKUX 37ieMeHTOB. [loHATHe O Bubmmorexa OK
) https://m.edsoo.ru/00ad9ffa
rpyInax CXOAHbIX 3JIeMEHTOB
52 [Teproanrueckuii 3aK0H U
[Teproanueckasi cucTeMa XUMUUeCKUX bubmorexa OK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /. 1. MeHnzieneeBa
bubmoreka IIOK
53 [Tepuoapl, rpynmnsl, IOArPYIIIbI 1

https://m.edsoo.ru/00ada52c
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CTPOEHI/IE aroMoB. CocTaB aTOMHBIX

bubnmoreka IIOK

54
sanep. Y30Torsl https://m.edsoo.ru/00ada342
55 CTpoeHHe 3/1eKTPOHHBIX 000/109€eK
aTOMOB 371eMeHTOB [lepuorueckoit Bubmaorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [I. 1. MenpeneeBa
XapakTeprcTUKa XMMUUeCKOr o
56 3J/IeMeHTa 110 ero MOJIOKEHHUIO B bubmmoreka LIOK
[Tepnoguueckori cucreme 1. U. https://m.edsoo.ru/00ada824
MenpgeneeBa
3Hauenue [leprogrueckoro 3akoHa J/ist
57 pasBUTUA HAYKU U NpakTuKU. [1. W. Bubmioreka IIOK
MeHnpeneeB — yuéHbll, nlefjaror v https://m.edsoo.ru/00ada96e
rpaklaHVH
58 OJIeKTPOOTPULIaTe/IbBHOCTh aTOMOB Bubmoreka IIOK
XUMHUUYECKUX 3/IeMeHTOB https://m.edsoo.ru/00adaab8
Bbubmmoreka LIOK
59 MonHag xumurueckas CBsi3b nommorexa L
https://m.edsoo.ru/00adac34
60 KoBaneHTtHas nosisipHas XuMuueckas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas Hero/sipHas XUMU4YecKas bubmoteka LIOK
CBAI3b https://m.edsoo.ru/00adaab9
bubmioreka LJOK
62 CrereHb OKuciie
TEHEHE ORHCIERHA https://m.edsoo.ru/00adae28
63 OKuCUTe/IbHO-BOCCTaHOBUTE/IbHbBI® bubmoreka LIOK
peakLu https://m.edsoo.ru/00adb076
64 Oxuc/vMTe ¥ BOCCTaHOBUTEIN Bubmiorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTponbHast paboTa Ne4 110 Teme bubmoreka LJOK
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«CTPOEHI/IE aromMa. XvUMHU4YeCKasi CBSI3b»

https://m.edsoo.ru/00adb486

66 Pe3epeHbIii ypok. O606IIIEHHE U 1 bubmoreka IIOK
crCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epeHbiit ypok. O600IIeHNE U 1 bubmmoreka LIOK
CcUCTeMaTH3aLus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHbiit ypok. O60061eHe 1 1 bubmoteka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KV/IACC

KosmmuecTBo yacos I JJIeKTPOHHbIE
ara

No uucdpoBbie

Tema ypoka KonTposibubie | IlpakTnueckue | H3y4Y€HH
n/n Bcero o0pa3oBarTe/bHbIE

padoThI paboThI A
pecypchbl

[Teprogruecknii 3aKOH.

1 [Mepuoanueckas cuctema 1 Bbubmmoreka LIOK
XUMHUYeCKUX 371eMeHToB /[]. M. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEpPHOCTH B U3MEeHeHUU

N bubmoTeka [IOK
2 CBOWCTB XMMHUUYECKUX 3/IEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepUOZIOB

3 Knaccudukarysi 1 HoMeHK/IaTypa 1 bubmoreka LJOK
HeopraHuuyeCckux BelllecTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUeCKOU CBSI3U U TUIIBI 1 bubmoreka LIOK
KPUCTA/VIMYeCKUX PerléToK https://m.edsoo.ru/00adbac6
KontposnbHast pabota Nel o Teme

5) «[ToBTOpeHue u yriybaeHre 3HaHUNA 1 1
OCHOBHBIX pasziesioB Kypca 8 Knacca»

6 Krnaccudukarys XuMuueckux 1 bubmmoreka LIOK
peaki1ii o pa3/InyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XUMHUUECKOU

bubmoTeka [IOK
7 peakuuu. [IoHATHE O TOMOTeHHbIX U 1
https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLnsax

8 IToHsiTHE O XUMHUUECKOM PaBHOBECUM. 1 bubmoTeka [IOK
®aKTOophbl, BJIMAIOLMe Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKOM PeakLMy Y TT0JI0KEeHUe
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XUMHNUYEeCKOI'o paBHOBeCHUA

OKMC/IUTe/IbHO-BOCCTaHOBUTEILHEIE

bubmoreka IIOK

9
peakLuu https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOIMTUUECKON
10 rccorany. CUIbHbIE U cy1a0ble Bubmiorexa HOK
A Hanui. https://m.edsoo.ru/00adcd68
371eKTPOJTUTBI
11 HMoHHbIe ypaBHeHUS peakLUui Eubmiotexa LIOK
yP peaK https://m.edsoo.ru/00add448
XuMHUueckue CBOUCTBA KHUC/IOT U
12 OCHOBaHWI1 B CBeTe IpeaCcTaB/IeHUN Bubmiorexa HOK
pU,E[ https://m.edsoo.ru/00add5d8
00 3/IeKTPOJIUTHUECKOU JAUCCOLUAIUH
XUMH4UecKue CBOMCTBA COJiel B CBeTe
13 peCTaBiaeHuli 00 Bubmiorexa LIOK
PeA . https://m.edsoo.ru/00add8b2
371eKTPOJIMTUYECKOM JUCCOLUALINU
14 IMToasaTHE O TUAPOIU3E Coel Bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eHre ¥ CCTeMaTH3aLUs Bubnumoreka LIOK
3HaHUN https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «PellieHue 3KCriepuMeHTaIbHbIX Bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agau»
KonTponbHas pabota Ne2 110 Teme
17 «DJIEKTPOJIUTHUEeCKAas JUCCOoLHaIINA Bubmiorexa LIOK
p A LA, https://m.edsoo.ru/00addec0
XUMUYECKHe Peakliuu B paCTBOpax»
OO0111as1 XapaKTepPUCTUKA FaJIoreHOB.
18 XUMHUUYeCKUe CBOMCTBA Ha TpuMepe Bubmiorexa IOK
p p https://m.edsoo.ru/00addfe?
XJj10pa
19 Xnoposogopog. CossiHas KUC/IOTa, bubmoreka IIOK
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XHUMHYeCKHe CBOﬁCTBa, nojsyyeHue,
IMpUMEHeHHe

https://m.edsoo.ru/00ade104

[MpakTryeckas pabora Ne 2 o Teme

20 «[TosmyueHrie CONSTHOM KUCOTHI bubmorexa OK
y ) N ’ https://m.edsoo.ru/00ade348
v3y4yeHue eé CBOWCTB»
BbiuncieHust mo ypaBHeHUsIM
21 XUMHUYECKUX peaklyi, eciv OUH U3 bubmorexa OK
DeARHHH, A https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe
99 OO0111ast XapaKTepUCTHKA 37IEMEHTOB Bubmoreka IIOK
VIA-rpymrsbl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MogU(UKALIN CEPBI.
73 Haxosx/ieHre cepbl U eé coeIMHeHUM bubmuoreka LIOK
B IIpUpo/Zie. XMMHYeCKHe CBOMCTBA https://m.edsoo.ru/00ade64a
cepsbl
24 CepoBoziopoJi, CTpOeHue, bubnuoreka IIOK
(dbusnyeckre U XMMUYeCcKre CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUC/IOTAa,
25 (busmyeckre ¥ XUMUYeCKre CBOMCTBA Bubmaorexa [JOK
’ https://m.edsoo.ru/00adea28
TIpUMeHeHue
XUMHUUecKre peaklvy, Jexxalye B
OCHOBe TPOMBIIIJIEHHOTO criocoba
%6 T10JIyYeHHsl CEPHOM KUC/IOTBI. bubmoreka LIOK
XHWMHUUeCKoe 3arps3HeHne https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpefibl CoeIMHEeHUSIMU
cepbl
97 BoIuricyieHe MaccoBOM /1011 BbIX0/ia bubnmroreka LJOK
MPOJYKTa peakLiuu https://m.edsoo.ru/00adec8a
28 OO0rm1ast xapaKTepuCTHKA 37IeMEHTOB bubmoteka LIOK
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VA-rpymrbl. A30T, pacripoCTpaHeHUe
B MpUpoJe, pr3nueckre u
XUMHUUEeCKHe CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHUak, ero ¢usnueckre u

bubmmoreka IIOK

29 XUMHUeCKUe CBOMCTBA, MOTydeHue 1
y https://m.edsoo.ru/00adf004
TpUMeHeHue
I[MpakTrueckast pabota Ne 3 o Teme
30 «ITonyueHvie ammuraka, u3yueHue ero bubmorexa OK
= y » 13y https://m.edsoo.ru/00adf180
CBOUCTB»

31 A30THast KUC/IOTa, eé pusnueckue 1 Bubmioreka IJOK
XUMHYECKHe CBOKWCTBA https://m.edsoo.ru/00adf306
Vcnosib30BaHre HUTPATOB U CoOJiel
aMMOHUSI B KaueCTBe MUHepPaTbHbIX

32 oOpeHuil. XuMHueckKoe Bubmiorexa IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsisHeHre OKpY’Karolleil cpefibl
COeJUHeHUsIMU a30Ta
®Docpop. Okeug pocgopa (V) u

33 (bocg)o pHaH KI/I?J‘I((i))Ta q)(bl/];I)3I/I(llelKHe u bubmorexa [JOK

P L https://m.edsoo.ru/00adf68a
XUMHUUeCKUe CBOMCTBA, MoyyeHre
Wcnionb3oBanue ocdaTos B

34 KauecTBe MUHepaJIbHBIX yA00peHuH. bubnmoreka IIOK
3arpsi3HeHWe MPUPOHOM Cpe/ibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepoa, pacipoCTpaHEHUE B

35 rpu E 'g (I;)I/I3I/I€JGCKIIJ/I€ 1 XUMUYEeCKHe Bubmorexa OK

P P Aes https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yriaeposa, ux pusnueckue u bubnmoreka IIOK

XUMUUYeCKUe CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKosiornyeckre mpobieMsl,
CBsi3aHHbIe C OKcuioM yriepoga (IV)

37 YronbHas KUCJIOTa U e€é COJIU Brbmorexa LIOK
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 1o Teme

o "[losiyyeHue yryieKMc/Ioro rasa. bubnmoreka IIOK
KauecTBeHHasi peakijysi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBOHaua/IbHbIE TIOHSATHUS 00
39 OpraHruuecKuXx BelllecTBax Kak O Bubmaorexa [JOK
p . https://m.edsoo.ru/00ae054e
COeJIMHEeHUSIX yTraepo/a
40 Kpemuuii u ero coequiHeHUsI Bubmaorexa [JOK
P A https://m.edsoo.ru/00ae080a
[Mpaktryeckasi pabora Ne 5. PeiieHne

41 9KCIIep¥MeHTa/IbHBIX 3a/iau I10 TeMe bubmoreka LIOK
«BaykHelI1e HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
coeIMHeHUS»

KontposeHast pabota Ne3 1o Teme
42 Barkren1e HeMeTasIbl U UX Bubmaorexa [JOK
«
https://m.edsoo.ru/00ae0el18
COeIMHeHUS»
OO0111ast XapaKTepUCTHKA XUMUYECKIX
3JIeMEeHTOB — MeTaJlJIOB.

43 Mertaniueckas CBsi3b U Bbubmmoreka IIOK
MeTa/lInuecKas KpUCTalinuecKas https://m.edsoo.ru/00ae103e
peméTka. @usnueckure CBOKWCTBA
MeTa/l/IoB

44 XyMHUueckre CBOMCTBA MeTaJlIoB. bubmoreka [IOK

OIeKTPOXUMHUUECKUM PSJ]

https://m.edsoo.ru/00ael156

43




HaHpH)KGHI/Iﬁ MeTaJ/IJIOB

O61mue crioco6bl TTOTyueHust
MeTa/uioB. CrijiaBbl. BbIUKMC/IeHNs 110

45 ABHEHUAM XUMHUUCCKUX PeakLUii Bubmotexa LOK
yp PEaKLHH, https://m.edsoo.ru/00ael1156
eC/IM OZIUH U3 peareHTOB COZepPIKUT
rpyuMecHu
46 ITonsiTue o KOppo3uu MeTaslJIOB Bubmiorexa IOK
PP https://m.edsoo.ru/00ael1278
bubnuoreka IIOK
47 e/I0YHbIe MeTaJl/Ibl
It https://m.edsoo.ru/00ae14b2
48 OKcuzibl ¥ TUAPOKCU/bI HATPUS U bubnmoreka IIOK
Kaausi https://m.edsoo.ru/00ae14b2
49 [TeslouHO3eMesIbHbIE MeTasulbl — bubmoreka LIOK
KaJ/IbLIUM U MarHum https://m.edsoo.ru/00ael5e8
50 Baxueiimye coefUHeHUA KaabLUs EubmioTexa LIOK
A 1 https://m.edsoo.ru/00ael5e8
51 O06o0111eHMEe U CUCTeMAaTH3al[Us
3HAHUHU
59 JKécTKOCTh BOJIBI M CITOCOOBI eé bubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
[MpakTryeckast pabora Ne 6 10 Teme
53 "JKECTKOCTL BOALI 1 METOLI eé Bubmiorexa LIOK
. a a https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. Bubmuoreka LIIOK
54 AnroMUHUN nbsmotexa 11
https://m.edsoo.ru/00aelc64
ec AmMdoTepHbIe cBOlCTBa OKCHU/IA U bubmoteka LIOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmioTeka LIOK
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https://m.edsoo.1ru/00ae1d86

OKcuibl, TUZIPOKCH/BI U COMU Kejie3a

bubmoreka IIOK

>7 (IT) u >kene3a (III) https://m.edsoo.ru/00ae35e6
cg O6o6LHeH1/Ie Y CHUCTeMaTH3al[us
3HaHUM
[MpakTrueckast pabota Ne 7. Perienue
59 3KCITepUMeHTabHbBIX 3a/jau [0 TeMe Bbubmmoreka LIOK
«BaxkHel1mme MeTanIbl U UX https://m.edsoo.ru/00ae3de8
COeJJUHEHUSI»
BbruriciieHusi o ypaBHeHUsIM
XUMHUUECKUX peakLUii, ec/id OJIUH U3
60 peareHTOB /laH B U30bITKe WU Bbubmmoreka LIOK
COZlep>XUT NpUMecH. BrrunciieHus https://m.edsoo.ru/00ae1750
MaCCOBOM /1071 BbIXOZa MPOAYKTa
peakLumn
61 O06o00611eHre ¥ CCTeMaTH3aLUs
3HaHUMU
KonTponbHas pabota Ne4 110 Teme
62 «BakHe1111e MeTal/Ibl U UX
COeJUHEeHUS»
63 BeiriectBa 1 MaTepuaiel B bubnmoreka IIOK
TOBCeIHEBHOM »KM3HU Ue/IoBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUeCKoe 3arpsi3HeHue bubmoreka LIOK
OKpY’Karollleil cpe/ibl https://m.edsoo.ru/00ae4270
65 Posnb xvmMuu B pelieHuu Bubmioreka IIOK
9KOJIOTUYeCKUX Tpod/ieM https://m.edsoo.ru/00ae4270
66 Pe3sepBHblii ypok. Obo61ieHve 1 Bubmoreka IIOK

cHCTeMaTH3allysl 3HaHUM

https://m.edsoo.ru/00ae0d0a
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67 Pe3sepBHbiii ypok. O606111eH1e 1 1 bubnmoreka IIOK
crCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIi ypok. O60611IeHE U 1 bubmoreka [IOK
crCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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