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[HOACHUTEJIbHAA 3AITNCKA

Pabouas mporpamMma mo XuMuu sl 00yYarOMUXCs C 3aeP>KKOM IICUXIUYECKOT0
pazButusa (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IETr0 0Opa3oBaHUsI COCTaBJICHA B
cooTBeTcTBHH ¢ DenepalbHBIM TOCYJapCTBEHHBIM 00pPa30BaTEeIbHBIM CTaHIAPTOM
ocHoBHOTO o01ero oopaszoBanus (Ilpuka3 Munnpocsenienus Poccun ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHuctepcTBoM toctuiuu Poccuiickoit ®Denepanuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHO# aganTUPOBAHHOU
OCHOBHOM  00pa3oBaTelibHOM MPOTrpaMMOl  OCHOBHOTO  00ImIero oOpa3oBaHuUs
oOy4aromuxcs ¢ 3aJep>KKO MCUXUYECKOro pa3BuTHs (ogo0peHHoi pemenrnem OYMO
o ob6miemy obpazoBanuto (mpotokoi ot 18 mapra 2022 1. Ne 1/22)) (nanee — ITAOOII
OOOQ 3I1P), pabGoueit mporpaMMbl yueOHOTO MpeIMeTa
«Xumus» (0a30BBIii  ypOBEHB), NPOrPaMMON  BOCIIUTAHUS OOYYAIOUIUXCS TPH
NOJIYy4YEeHUH OCHOBHOT'O 00I1Iero o0pa3oBaHMsl, C YYETOM PACIPEIEICHHBIX MO KiaccaM
NpOBEPSIEMBIX TpPeOOBaHUI K pe3yibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEbHOMN
IporpaMMbl  OCHOBHOTO  O0IIEro o0pa3oBaHUST M DJIEMEHTOB  COJACp)KaHUS,
NPEJCTaBICHHBIX B YHHBEpPCAIbHOM KoaudukaTtope 1o xXumud, KoHmenmmu
NperoIaBaHusl yaeOHOro mpeaMera «XHUMHs», B 00pa30BaTeIbHBIX OpraHu3anusix PO,
peanu3yronrx OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

O61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMushH)

VYyeOubii  npeamer  «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TMpEAMETH». B cucTeMe ecTecCTBEHHOHAy4YHOTO 00pa30oBaHUs
XUMHS KaK y4eOHBINH TpeIMeT 3aHUMAaeT BaKHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOIBI,
GbopMHUpPOBAaHUN HAYYHOH KAPTHUHBI MHUPA, CO3JIaHUM OCHOBBI XUMUYECKUX 3HAHUM,
HEOOXOUMBIX [l TOBCEAHEBHOM JKM3HU, HABBIKOB 3J0POBOTO M 0€30MacHOr0 s
YyelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAHUU
3KOJIOTHYECKON KYJIbTYPHI.

VYcnemHocTh M3y4eHusi XUMHHM CBS3aHA C OBJIQJACHUEM XHUMHYECKUM SI3BIKOM,
coOmoieHneM TmpaBuil  Oe30macHoi paboThl TPHU  BBIMOJHEHUH  XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XUMHM C IPYTUMU NpPEeAMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s OCHOBBI HEOPTaHWYECKON U OPTraHUYECKON XUMUHU.
['maBHOI uaeel nporpaMmsl SIBISIETCS CO3/IaHKE 0A30BOI0 KOMILJIEKCA OTIOPHBIX 3HAHUMI
[0 XUMHH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIONICH BO3pacTy OOyYarolmUXCAd U HX
0COOBIM 00Pa30BATEIBHBIM TOTPEOHOCTSIM.

B coxepxanuu 1aHHOTrO Kypca MpEeACcTaBICHbl OCHOBOIOIATAIOMINE XUMUUECKHE
TEOPETUYECKAE 3HAHUSA, BKIIOYAIOIIME HW3YyYEHUE COCTABA W CTPOCHUS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWMCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUN U MyTEN YIIPABICHUS UMH
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY M3yYEHHUSI HEOPraHUYECKOW XHUMHUHU COCTABJISET aTOMHO-
MOJIeKYJIIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMH



CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XHUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEaKIIUil.

B u3yueHun kypca 3HauuTeNbHASI POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JIa0OpaTOPHBIX paboOT, OMHCAHUIO PE3YIhTAaTOB
YUYEHUYECKOTO SKCIEPUMEHTA, COOJIOICHUI0 HOPM M TpaBui Oe30macHOM paboThl B
XUMUYECKON J1Tab0opaTopuHu.

Peanuzanus nanHo# nmporpaMMbl B mporecce 00y4eHus MO3BOJIUT 00YUYarOImUMCs
¢ 3TIP ycBOUTH KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U TTOHSATH POJIb U 3HAUCHUE XUMUU
Cpeau IPyrux HayK O MpUpPO/IE.

N3ydenne xumuu crnocoOCTBYeT (OPMHUPOBAHUIO y OOYYAIONIUXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHUIO OOIIEHAYyYHBIX METOJIOB (HAOIOJCHUE, HW3MEpPEHHE,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHUMN, OCHOBAHHOT'O Ha MEKIIPEIMETHBIX CBA3SX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Duzukay», «buonorus», «l'eorpadus», «Marematuka» U QopMUPYET KOMIIETECHIIHH,
HEO0OXOAUMBIE TS TIPOIOJDKEHHS 00pa30BaHus B 00JACTH €CTECTBEHHBIX HAYK.

N3ydenne XumMuM CHOCOOCTBYeT pa3BuUTHIO Yy oOyuarommxcs ¢ 3[1P
POCTPAHCTBEHHOT'O  BOOOpakeHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh WM KPUTHYECKH AaHAJIU3UPOBATh HMHQPOPMAIMIO, TPEJCTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa ISl PA3BUTHS KU3HCHHOM KOMIIETEHIIMHU
obyuaromuxcs ¢ 3IIP 3akirogaeTcs B YCBOGHHMM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJUMBIX JIJISi MOBCEIHEBHOM >KM3HU; HABBIKOB 3J0POBOTO U 0€30MacHOro s
YeJioBeKa U OKpY’Kalollel ero cpeibl oOpasza >Ku3HH; (POPMUPOBAHUHU IKOJIOTUUYECKOU
KYJbTYPBHI.

[Iporpamma oTpakaeT cojepkaHue OOy4eHHs MPEAMETY «XHUMHS» C y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommuxcst ¢ 3[1P. OBmanenue yueOHbBIM
npenaMeToM «XHUMHS» MPEJCTaBISET ONPENSICHHYIO TPYIHOCTh IS O0Y4YaroluXcsl C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOU NESITSIBHOCTH, MEPUOIUISCKUMHU
KoJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM TMaMSITH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TMOHWKCHHBIM I103HABATEIbHBIM HHTEPECOM W HU3ZKUM YPOBHEM pPEUEBOTO
pa3BUTHSIL.

st mpeomoneHus TPYAHOCTEH B H3YYEHUU YydeOHOro mpenMera «XuMUs»
HeoOxonuMa afanTamus o0beMa U XapakTepa yueOHOro MaTepuayia K Mo3HaBaTeIbHBIM
BO3MOHOCTSIM JIAHHOW KaTeropuu OOYyYarolIuXcs, y4eT UX OCOOCHHOCTEU pa3BUTHS:
HCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3y4aeMOro MaTepuaia.

[Ipy w3yuyeHWH XUMHUH HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuidi Marepuan peKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOUN
NeATeNbHOCTU. BO3MOXKHO BBIJIENIEHHE OTJEIBHBIX YPOKOB Ha PEUICHUE 3a/1a4 B CBSI3H CO
CIOKHOCTBbIO aHanu3a Tekcta oOywarommmucsa c¢ 3I[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKON M MBICIUTEIbHOW JEATEIbHOCTH OOYy4YalomMXCcsl Ha YpPOKaxX XHMUU
CrOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0A3UCHBIX XMMUYECKUX 3HAHUU U
ymeHul. Ocoboe BHUMaHUE MPU U3YUYCHUU XUMHUH YACISIETCS U3YYEHUIO «CKBO3HBIX)»
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaa.
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Hean n 3agaun U3y4eHUs y4eOHOro npeaMmera «XuMHs»

Obwue yenu u3ydyeHus: yueOHOTo npeaMera «XuMus» NpeliCTaBlIeHbl B pabouei
IporpaMMe OCHOBHOTO o01ero oopasoBaHusi. OHU aKTyalIU3UpPOBaHbl C YYETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 0OIIero o0pa3oBaHus, HAMIPABICHHOCTH 00y4YeHUs
Ha pa3BUTHE W CAMOPA3BUTHUE JIMYHOCTH, (HOPMHUpOBaHHE €€ HHTEIEKTa W 00IIen
KyabTypel. OOyueHuWe yMEHHIO VYUHUTbCS W MPOAODKATH CBOE oOpa3oBaHUE
CaMOCTOSITEIILHO B HACTOSILEE BPEMSI SIBJIICTCS OJTHOM M3BAKHEHUIINX (PYHKIUN yueOHbIX
NPEeIMETOB, B TOM YUCIIE U «XHUMUNY.

Hnst obywaronuxcst ¢ 3IIP, Ttak ’xe, Kak U UIsi HOPMATHUBHO DPAa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeIbHYIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (GopMupoBaHME  HWHTEJUIEKTYaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CaMOCTOSTEIBHOMY TPUHATUIO  PEIIEHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSAM KU3HU;

" HAmnpaBJIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE TMPUOOIIEHHE YydYaluxcs K
CaMOCTOSATEIbHOM TO3HABATEIbLHOW MESITENBHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM TO3HaHUs, (HOPMUPYIOLUIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMHHY;

" oOecreyeHue yCaoBHil, CHOCOOCTBYIOLIUX MPHUOOPETEHUIO O0YUaAIOIIMMHUCS OTIbITa
pa3HOOOpa3HOM AESITEIbHOCTH, IO3HAHNUSA U CaMOIO3HAHHUS, KIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIUI), UMEIOLUX YHUBEPCAIIBHOE 3HAUEHHE JUUIS Pa3IMYHBIX
BUJIOB JIESITEIIBHOCTH;

* (popmupoBaHHE YMEHHUI OOBACHATH U OLICHUBATD SBJICHUS OKPY’KAIOILIEro MUpa Ha
OCHOBAaHHH 3HAHUH U OIbITA, [IOJYYEHHBIX IIPU U3YUCHUH XUMHUU;

" (popmupoBaHue y OOydarOUUXCS T'YMaHUCTHUYECKUX OTHOILIEHUHN, MOHUMaHUS
[IEHHOCTH XUMHYECKHUX 3HAHUH JUIsl BBIPAOOTKH KOJIOTMUYECKHU 1IEIECO00pa3HOT0
NOBEJICHUSI B OBITY M TPYIAOBOM JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO
310POBbSI M OKPYKAIOUIEH IPUPOTHOUN CPEIbI;

" pa3BUTHE MOTHBAaIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQWMIIs U HANpPaBIEHHOCTU AaJIbHEHIIEro
00yJeHHUSI.

Kypc HanpaBiieH Ha penieHue caeayommx 3aday, 00eCcednBaroIuX peaan3auio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JESATEIBHOCTHOIO IOAXOAOB K OOYYEHHIO XUMHH
obyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00IIIEro 00pa30BaHMS:

* (popmupoBaHME TEPBOHAYAIBHBIX CHCTEMAaTH3MPOBAHHBIX TMPEACTABICHUN O
BEUIECTBAX, MX NPEBPALICHUSIX W MPAKTUYECKOM IPUMEHEHUH; OBJaJCHUE
HNOHSITHUIHBIM aINapaTOM ¥ CUMBOJUYECKUM SI3bIKOM XUMUU;

" 0CO3HaHHE OOBEKTMBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKd Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTMX SBJIICHUM JKUBOM W HEXUBOU
MIPUPOABL; YTIyOJeHue NpeICTaBIEHNI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIQJICHHE OCHOBAaMH XMMHYECKOH I'paMOTHOCTH: CLIOCOOHOCTBIO aHAJIU3HPOBATh
1 00BbEKTHUBHO OIICHUBATD )KU3HEHHBIE CUTYaIINH, CBSI3aHHBIE C XUMHUEH, HAaBBIKAMU
0e3omacHOro OOpalleHHus C BEUIECTBAMHU, HCIOJb3YyEMbIMU B IOBCEIHEBHOM
KU3HU; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTHYECKH Oe30macHOe
TIOBEJICHUE B LIETISTX COXPaHEHHsI 3J0POBbS U OKPY>KAIOIIEH CpeIbl;

* (popmupoBaHHE yMEHHU YCTaHABIMBATH CBS3M MEXIy peajbHO HaOII0ZaeMBIMU
XUMAYECKUMHU SBICHUSIMH W TPOLIECCAMH, TPOUCXOIAIIMMU B MHKPOMHUpE,
OOBSICHATH TPHYUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMbITA MCIIOJIH30BAHMS PA3TMYHBIX METOJIOB M3y4YCHUS BEIECTB,
HaOMIOZICHNSI 32 UX MPEBPALICHUSIMH TP MPOBEICHUU HECIOKHBIX XUMUYIECKIX
HKCIIEPUMEHTOB C UCIOJIB30BAHUEM JIAOOPATOPHOTO 0O0PYAOBAHUS U TPUOOPOB;

* (popmupoBaHHE TpPEACTABICHUH O 3HAYCHUH XUMHUYECKOW HAYKH W PEIICHUU
COBPEMEHHBIX DJKOJOTHYECKHX MpOOJeM, B TOM YHCIE B MPEIOTBPAIICHHUU
TEXHOTEHHBIX M KOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTALIMH Y4eOHOr0 MaTepHaJia 0 XUMHH

OO6yueHne y4eOHOMY MpeaMeTy «XHUMHUs» HEO0OXOJUMO CTPOUTHh Ha CO3/IaHHUH
ONTUMAJIBHBIX YCJIOBUH JJIsI YCBOSHHUS MPOTPAMMHOTO MaTepuajga OOyJarolUMUCS C
3IIP. Bonpiioe BHMMaHHUE AOMKHO OBITH YIEIeHO OTOOpYy y4yeOHOro marepuana B
COOTBETCTBHUM C MPUHIIMIIOM JOCTYMHOCTU MPHU COXPAaHEHUHU OOIIero 6a30BOro ypoBHS.
OH 10JKEH 10 CoiepKaHUI0 1 00beMY OBITh aIaITUPOBAHHBIM JUTs 0O0y4atontuxcs ¢ 3[1P
B COOTBETCTBHH C UX OCOOBIMU 00pa30oBaTeIbHBIMU TOTpeOHOCTIMU. ClieyeT 00JeryuTh
oBiajieHne MmarepuaioMm oOyvarommmucs ¢ 3[IP mocpencTtBom ero AeTanbHOTO
OOBSCHEHHUS C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
NPUMEHEHUH 3HAHWH C HMCIOJb30BAHUEM IPUEMOB AJTOPUTMH3AIUUA M BU3YaTbHBIX
orop, 00y4YeHus: CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonpiioe 3HadeHue A MOTHOIIEHHOTO YCBOCHUS y4e€OHOrOo MaTepHalia MMEeT
oropa Ha MEXIPEAMETHBIE CBSI3M BOMPOCOB, M3YYaeMbIX B JAaHHOM Kypce, C TaKUMHU
yueOHbIMU TpenMeramu  Kak «['eorpadusa», «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e Y4YeOHBIH MaTepual C pa3HBIX TOYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 Jy4IIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moAroTOBKE K ypOKaM yUYWTEh JIOJDKEH MPEeayCMOTpPeTh (HOPMHUpPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIATh H3ydyaeMbIil MaTepHall,
TUIAHUPOBATh TPENICTOSIIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxomammo
MOCTOSIHHO ~CJIEIUTh 3a TPAaBUIBHOCTBIO PEUeBOr0 OGOPMIICHHS] BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU TOBECHUSH JACSITEIBHOCTH oOydwatomuxcs c¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOAUM CTPOXKAWUIIUKA KOHTPOJIb
cOOJIOICHUSI TTPaBUJI TEXHUKH 0€30MacCHOCTH MPHU MPOBEACHUU J1aOOPATOPHBIX PadbOT B
XUMUYECKOM KaOUHETe.



Buasbl nesarenbHoctu odyyawmuxcs ¢ 311P, o0ycioBiieHHbIE 0CO0bIMU
o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMH M 00ecreYnBaOIIUe OCMBICJICHHOE OCBOCHHE
COJep:KaHNH 00pa30BaHUA 110 NpeaAMeTyY « XHMMI»

Coneprxanue BUJOB JesaTebHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax xumuu
onpezensieTcss uX 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [loMUMO HIMPOKO
ucnosibdyemblx B OOIT OOO o0mux s Bcex 00yyaroluXcsi BUAOB JESTEIbHOCTH
ClelyeT YCWIUTh BUABl JEATENbHOCTH, cHeUUYHBbIE [Js JaHHOW KaTeropuu
oOyuarommxcs, Ajs1 00eCeYeHUs: OCMBICIEHHOIO OCBOEHUS COAEpKaHUs 0OPa30BAHMS
0 MPEeAMETY: YCUICHUE MPEAMETHO-TIPAKTUUYECKON NeATEIbHOCTH ¢ aKTUBU3aLUEn
CEHCOPHBIX CHUCTEM; YEepellOBaHWE BUJIOB JECATEIBHOCTH, 3aJIEUCTBYIOLIMUX Pa3IMYHbIE
CEHCOPHBIE CHUCTEMbI; OCBOEHHE MaTepHaja ¢ ONOPOil Ha aJrOPUTM; «IIOLIArOBOCTHY B
U3y4YeHUHM MaTepuaia; MCIOJb30BaHUE JOMOJHUTEILHON BU3YyalbHOU OMOpPHI (IJIaHBI,
o0pas3libl, CXeMbI, 111a0JI0HbI, ONOpHbIE TabyuLbl). [ pa3BuTus y odyuatomuxcs ¢ 311P
YMEHHs JieJlaTh BBIBOJIbI, (DOPMUPOBAHUSATPAMOTHOTO  PEUYEBOIO BBICKA3bIBAHUS
HEO0X0AMMO HCII0JIB30BATh ONOPHBIE €I0Ba U Kiauiie. Oco0oe BHUMaHUE CIETyeT
YIEIUTh 00YUEHHIO CTPYKTYPUPOBAHUIO MaTepHaja: COCTaBICHUE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJI€HME TaOJMI, COCTABJIEHUE KJIacCU(PHUKAUU C
0003HaYE€HHBIMH OCHOBAHUSIMU JIJISl KIIACCU(UKAIIMK U HAMIOJIHEHUE WX IPUMEPAMHU U JIP.
[IpumepHas TemaTrdeckass 1 TEpMHHOJOTHUYecKast jekcuka coorBeTcTByeT OOII
000.

Hisa oOyuaromuxest ¢ 3[IP cymiecTBeHHBIMU SIBJISIFOTCSL TpUEMBI pabOTHI ¢
JEKCUYECKMM MaTepuajioM 1o mpenMery. IIpoBoaurcs cnenuanbHas pabora 1O
BBEJICHUIO B AaKTHBHBIA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4aemble TEpMHUHBI BBOASTCSI Ha IMOJIMCEHCOPHOW OCHOBE, 00s3aTebHA BU3YallbHas
HOJAEPAKKa, AITOPUTMbI pabOTHI C ONPEEIEHUEM, ONIOPHBIE CXEMBI Ul aKTyallu3alluu
TEPMUHOJIOTUU.

MecTo y4eOHOro npeaMera « XuMHus» B y4eOHOM IIaHe

B coorBercTtBUM ¢ ®DenepalibHBIM TOCYJApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIET0 oO0pa3oBaHUsl Y4eOHBIM MpeaMeT «XUMUs» BXOAHUT B
MpeIMEeTHYI0 00acTh «EcTecTBEeHHOHAyUYHBIE TIPEIMETHD U SBISETCS O00s3aTEIbHBIM
TUTSL UBYUYEHUS.

VY4eOHbIM TIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydeOHBIX 4acoB — 1O 2 4 B
HeJeno B 8 1 9 Kaccax COOTBETCTBEHHO.

Conepxanne y4eOHOTO mpeaMera «XUMHS», MPEACTaBICHHOE B  pabodeit
nporpamme, cootBeTcTByeT PI'OC OO0, pa3zpaboTaHO C YyY4ETOM OCHOBHOM
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs IO yUeOHOMYTIPEIMETY
«XuUMHUs», COOTBETCTBYET aJAaNTUPOBAHHONW OCHOBHOW 0OOpa30BaTeNbHOM MIporpamme
OCHOBHOTO 00111eT0 00pa30oBaHusl 00y4aIOMUXCsl C 3a7EPKKON MICUXUIECKOTO PA3BUTHSI.



COLAEPXAHUE YUHEBHOI'O ITIPEIMETA « XMW »

8 KJIACC

IlepBoHaYabHBbIE XUMHUYECKHE OHITHS

[peamer xumun. Porb xumuu 6 scusnu yenoeexa'. Tena u Beniectsa. Gusnyeckue
CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BELIECTB. Xumus ¢ cucmeme Hayk. YHAcCTbIe
BemiecTBa U cmecu. CriocoObl pazaenenus cmeceid. [IpaBuna 6e3omacHoro odpaiieHus ¢
BEILIECTBAMU M J1abOpaTOpHBIM 000pynoBaHueM. [lonamue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE DJIEMEHTHhI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
aneMeHTOB. OTHOCUTENbHAA aTOMHAs Macca. [IpocThie U cloXHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewjecms. OTHOCUTENbHAS MOJIEKYJsApHas Macca. MaccoBas
J10J1s1 XUMHYECKOT0 3JIEMEHTA B COSJIUHEHUU.

dusnueckne W XUMUYECKHE sBIeHUs. Xumudeckas peakius. [IpusHaku
XUMUYECKUX PEaKIU. YpaBHEHMUs] XUMUUYECKUX pEaKIUil. 3aKOH COXPAaHEHHUS MAacChI
BenlecTB. Krnaccupukamuss XUMHUYECKHMX peakiui  (COeIUHEHHUs, pa3loKEHHUs,
3aMeleHus, 0OMeHa).

XVUMHUYECKUNA IKCTIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOW TMOCYAOH, C MpaBUIAMHU
paboThl B JabopaTtopuu U mpuéMaMu oOpalieHus ¢ J1abopaTOpHBIM O0OPYIOBAHUEM;
U3y4YeHHE M ONHUCaHhe (PU3NYECKUX CBOWCTB OOPA3I0B HEOPTraHWYECKUX BEIIECTB;
HabmoieHne pu3nueckux (TIaBJIeHHe BOCKA, TASHUE JIb/Ia, pACTUPAHUE caxapa B CTYIIKE,
KUATICHUE U KOHJICHCAIIMSI BOJIbl) U XUMUYECKUX (TOpPEHHE CBEYH, MPOKATMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeEJIa C KHUCJIOTOM) SIBJICHWUN, HAONIOJCHUE W OIHMCAHHE
NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peaklui (pas3liokeHUe caxapa, B3auMOJCHCTBUE
CEpHOM KHCIIOTHI C XJIOPHIOM Oapusi, pasinoxenue ruapokcuaa meau (1) mpu HarpeBanum,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu Meau (I1));u3yuenne criocoboB pasaencHus
cMeceid (C TOMOIIBIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JUCTHILISALIUS,
xpomatorpadus), TPOBEICHNE OYUCTKU MOBAPEHHOW COJIM; HAOJIOJCHUE U OMUCAHUE
pEe3yJIbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MacChl;
CO3JJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmece rasoB. CocrtaB Bo3ayxa. Kuciopony — snemMeHT M mpocroe
BellecTBo. HaxoxaeHnue kuciopoaa B mpupone, Pu3nueckue U XMMHYECKHUE CBOMCTBA.
Peakuuu ropeHusi mpoCThIX U CIOXKHBIX BemecTB. CrocoObl MOMydeHUsl KUCIOpOJia B
nabopatopuu u npomsiuiennocmu. Ilpumenenue xuciopona. Ilonstre 006 oxcumax.
KpyroBopot kucnopoza B nmpupojie. O30H — aiiompontas Moougurkayus KUciopood.

Tennogoii 2¢ppexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- 1
SHAOTEPMUYECKUE PEAKIMU. TONIUBO. Y20ab U MemaH. 3azpsa3HeHue 030yxd, YCuieHue

! 3,[[6CB " Jajnee KypCcuBoM 0003HaYEHBI TCEMBbI, U3YUCHHUC KOTOPBIX MMPOBOAUTCSA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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NAapHUK08020 d¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkieHue Bogopoaa B MPHUPOJE,
dbu3nUecKue U XUMUYECKHE CBOICTBA (Ha MpUMEPE B3aUMOJCUCTBUS ¢ HEMETANIAMU U
OKCHJIaMH METAJJIOB), IPUMEHEHUE, cnocodbl nonyyenus. IIoHsITHE O KUCIOTaX U COJISX.

KomnuectBo BemectBa. Mons. MomsipHas macca. 3akoH ABoraipo. MomisipHbIii
00BEM razoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBOi 01U XUMUYECKOTO
AJIEMEHTa B COSAMHEHNHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacué€rbl 1o XMUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmsea 600vl. Bona. Ee cocraB, cTpoeHre U MOJNEKYJbl. Booa kak
pacmeopumens. PacTBOpbL. [loHamue O HACLIWEHHbIX U HEHACLIWEHHBIX pPAcCmeopax.
Ilouamue pacmeopumocmu eewecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAsE KOHIIEHTpalus). MaccoBas 10 BeIIeCTBAa B pPacTBOpE.
Xumuueckue ceoticmea 600bl (pPaszlodceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYusl,
oxcuoom cepwvl (IV) peaxyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 8 xcusnu yeiosexka. Kpyzosopom
800bl 8 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneitimue  kjmacchl  HeopraHuueckux — coenuHenwil.  Knaccudukamms
HEOpraHWYecKux coenuHeHud. OKcuabpl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHvle, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (I1) u
oxcuoa azoma (1)), nomenxnamypa. I[lonyuenue u XUMUYECKHE CBOWCTBA OKCHIOB
(B3auMopeiicTBue € BOAOW, Kuciotamu, Imenodamu). OcHoBanus. Kiaccuduxarus
OCHOBAaHUM: IIEIOYM U HEPACTBOPUMBbIE OCHOBaHMS. HoMeEHKiIaTypa OCHOBaHUM.
®u3nueckue M XUMHYECKHE CBONCTBA OCHOBAaHUM (B3aUMOJEHCTBHE C OKCHIAMH
HEMETAJIOB, KUCIIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsi: cocras, kinaccudukanus, HOMEHKIATypa, PU3NYECKUEe U XUMHUUYECKHE
CBOMCTBa (B3aUMOJEHCTBUE C METANIAMU, OCHOBHBIMHU OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), Cnocobbl nonyyerus. P akTUBHOCTH
metauioB H. H. bekeroBa. Conu (cpegnue): HOMEHKIATypa COJIeH, cnocodwl noyyeHus,
B3aUMOJEHCTBHE COJIEW C METAINIAMH, KUCJIOTAMHU, IIEJI0OYaMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (Ha MpUMepe IMHKA U alrOMUHUSA):
Xumuyeckue ceouUcmea (83aumooeucmeaue ¢ KUCIOmamu U weaouamu, pasioxceHue npu
Hazpesanuu) u noayyeHue.

I'enernueckass CBA3b MEXKIy KjlaccaMM  HEOPraHMYECKHX  COCAWHEHUMU.
['eneTnueckue psabl.

XUMUYECKUN KCIIEPUMEHT: KAUYECTBEHHOE ONPEIEIICHUE CONEPKAHUS KUCIOPOAA
B BO3/lyX€; MOJIy4YeHUE U U3YUEHUE CBONCTB KHCIOPOAa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U YCJIOBHUSI BOBHUKHOBEHHUSI U MPEKPAILICHUS TOpeHUs (1oxapa);
03HAKOMJICHHE C 00pa3liaMu OKCUAOB M OMUCAHUE UX CBOICTB; MOJTYUYECHUE U U3YUEHUE
CBOWCTB BOJIOpoJia (ropeHue); HaOI0aeHne 00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCIIeIOBAaHUE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C PA3JIMYHONM PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN pACTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHUE BOJBI C METAJIJIAMU (HATPUEM U KaJbl[ueM) (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPEJCICHUE pPACTBOPOB KHUCIOT W MIEJIOYEeH C TOMOIIbIO
WMHJIMKaTOPOB; UCCIIeIOBaHME 00Pa31[0B HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJIOICHNE HM3MEHEHUsI OKPacKd HHIUMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH;
n3yueHue B3aumojeincTBus okcuaa menu(ll) ¢ pactBopom cepHOM KUCTOTBI, KUCIOT C
METAJUIAMH, pPEaKUUd HEUTpaau3aluUM; IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUM,
BBITECHEHHE OJTHOIO METAJLIA IPYT'UM U3 PACTBOPA COJIU; PELICHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHenme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

IHepuoanuyeckuii 3akoH u Ilepuoauyeckas cucrema

xumunueckux 3jieMenToB /I. U. MengesneeBa. Ctpoenune atomoB. XuMHUYeCKast

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMH

[TepBble MOMBITKU KIacCU(PUKALIMU XUMHUUECKUX dJIeMeHTOB. [loHsATHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (ILIEJIOYHBIC U MIETIOYHO3EMENIbHBIE METAJLIbI, TaJIOTCHBI, THEPTHBIC
rasbl). DnemeHmol, Komopbvie 0opaszyom amgpomepmvie OKCUObL U SUOPOKCUOBL.

[lepuonnueckuii 3akoH. Ilepuoguueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnast u oaunronepuoonas Gopmel [lepunonnyueckoi
cucTeMbl xumuueckux 3seMeHToB /. 1. Menaeneesa. [lepuoabl u rpynibl. @U3ndecKuii
CMBICJI TTOPSIJIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX snep. Mzomonvl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 XUMHUUECKUX deMeHTOB [lepuoanueckoit
cucrembl J[. M. MeHnaeneeBa. XapakTepUCTHKA XHWMHYECKOTO OJJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3axonomeprocmu UzMeHeHUs1 C8OUCME IJIEMEHMO8 MAIbIX NepPUo008 U 2NABHbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpPAOK0B8020) HoMepa 3HaueHue
Ilepuoouueckoeo 3axoma u Ilepuoouueckoil cucmemvl XUMUUECKUX DJIeMEHMO8 Ol
pazeumus nayku u npakmuxu. /[. U. Menoenees — yuénwiil u epaxrcoaHu.

Xumuueckas cBsa3b. KoBaneHTHass (moJjsipHass W HENOJISIpHAsi)  CBA3b.
InekmpoompuyameibHOCMb amomo8 Xumuieckux snemenmos. VIoHHasi CBA3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipoiiecch
OKUCJICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE O0Opa3lloB BEIIECTB METAUIOB |
HEMETAJUIOB; B3aUMOJICHCTBUE THUIAPOKCHAA IIMHKA C PACTBOpAMHU KUCJIOT U IIEJIOYEH;
MPOBEJCHUE OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuy pas3ioKeHUs, COCTUHEHUS ).

MexnpeaMeTHbIe CBA3H

Peanmuzanus MeXIpeaMETHBIX CBSI3¢H NpW HW3YyYeHWH XHMHH B 8 Kjacce
OCYIIIECTBIIACTCS Yepe3 UCIIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MTOHATHH, TaK
U TIOHSATHM, SBISIFOIIAXCS CHUCTEMHBIMM I OTIEJIBHBIX NPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBEHHO-HAYYIHBIC ITOHSATHS : HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJau3, CHHTE3, KiIacCU(HUKAINS, TICPUOJUYHOCTh, HAOJIOJICHUE, JKCIICPUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: MaTepusi, aToM, SJIEKTPOH, MTPOTOH, HEUTPOH, MOH, HYKJIWJ], WU30TOIIbI,
PaIUOAaKTUBHOCTb, MOJICKYJA, DJJEKTPUYECKUN 3apsjl, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ras3, (U3WYECKHWE BEIMYUHBI, SIUHHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBO U XxXUMHUYecKasi peaKkuusi

Ilepuonnueckuit 3akoH. llepuomuueckass cucTeMa XHMHUYECKUX DIJIEMEHTOB
J. U. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kausl, KalbIUs U UX COCIUHCHUHN B
COOTBETCTBUHM C IMOJOKEHUEM 3JIEMEHTOB B [leproanueckoii CUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIUYECKUX
PEIETOK, 3A8UCUMOCMb CEBOUCME Geuiecmea Om Mmuna KpUCmaiiudeckou peulémrku u
8UOA XUMUUECKOTU CBA3U.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHAPOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccam
HEOPTraHUYECKUX COCMHEHUMN, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccuduxaiys XUMUYECKUX PEaKIUi MO Pa3IMYHbIM MpU3HAKaM (110 YUCITY H
COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO
CTeTICHEH OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Yy4yacmuio
Kamanuzamopa). IK30- U SJHAOTEPMUUECKUE pEeaKIUU. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxyusax. I[lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [lonamue o xumuueckom pagnogecuu. Cmewenue Xumuuecko2o pagHo8ecUsl.
Daxmopul, rusAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NOA0HCEHUe XUMUUECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBlieHHE YPaBHEHUIN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIUH C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. IIEKTPOJIUTHYECKAS] JUCCOLUALINS.
DNEKTPOIUTHI U HEANEKTPoIUThl. KaTnonsl, annonsl. Mexanuzm ouccoyuayuu eewjecmas
C PA3IUYHBIMU 8UOAMU Xumudeckou cesazu. llonamue o cmenenu ouccoyuayuu. CUIbHbBIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakiimu nonHoro oomeHa. YcioBHS MPOTEKAHUS PEaKIuid MOHHOTO OOMEHa J10
KOHI[A. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHHS peakuuid. XUMMHYECKHE CBOMCTBA
KHCJIOT, OCHOBaHUM M COJEd B CBETE€ NPEACTaBICHUU 00 3IEKTPOIUTHUECKON
mucconuanun. Cpena pactBopa. KauecTBeHHble peaklMd Ha KaTHOHBI M AHUOHBI:
XJopua-, Opomum-, woawa-, cyiabdar-, kKapOoHaT-, CcHIMKAT-, (ocdar- aHUOHEI;
THJIPOKCH]I-UOHBI; KATHOHBI aMMOHUSI, MarHUs, KaJIBIUS, aJTFOMUHHS, Kere3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XUMHUYECKUN DHKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUYECKUX
PEIETOK HEOPTraHMYECKUX BEIIECTB — METALUIOB M HeMeTaJUoB (rpadura u aimasa),
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CIIOXHBIX BEHIECTB (XJIOpHIAa HATPHUs); HCCICAOBAHUE 3aBUCHUMOCTH CKOPOCTH
XAMHYECKOM peakuu OT BO3JICUCTBHUS Pa3IWYHBIX (PAKTOPOB; HCCIICIOBAHHE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIIMU KUCTIOT, IIeIouel u
coneil  (BO3MOXXHO WCIOJB30BAaHUE BUICOMATEPHANIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHUsI pPeakiuii MOHHOro oOMeHa (oOpa3oBaHuUE
ocajlika, BBIJEJICHHE ra3a, 0Opa30BaHKME BOJIbI); OMBITOB, WLIIOCTPUPYIOIMIMX MPUMEPHI
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ peakmuii  (TOpeHWe, peaknuu pa3ioKeHHUS,
COCIMHCHHUS); PACTIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C IOMOIIBIO KAa4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTannbl U MX coeITMHEHUSA

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHbIe cTernenu okucaeHus. CtpoeHue u Gu3nyecKkre CBOMCTBA MPOCTHIX BEIIECCTB
— TaJioreHoB. XMMHUUYECKHE CBOMCTBA HAa MPUMEPE XJIopa (B3aUMOICHCTBUE ¢ METAJIJIaMU,
HEMETa/NIaMU — BOJOPOJOM M KHUCIOPOJIOM, wenoyamu). Xiopoogopoa. ComnsHas
KHACTIOTa, XUMHUYECKHE CBOWCTBa, noyyeHue, TpUMEeHeHUe. [leiicmeue xnopa u
X7I0p08000POOA HA Op2aHu3m uejiogexka. BaxxHeHIIne XJIOPUAbBI U UX HAXOXKICHUE B
IpUPOJIE.

O6mass xapakrepuctuka d3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPO/JIa U cepbl. XapaKTepHbIE CTEIICHH OKUCIICHUSI.

Crtpoenre u (u3HuecKHe CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnnoTtpornHble  Moau(UKAIUMK KHUCIIOpOoAa M Cephl. XHUMHUYECKHE CBOWCTBA CEpHI
(B3auMopeiicTBUE C Hememaniamu — BOJOPOJOM U KHUCIOPOJIOM, MeETalJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOCHHE,
¢usznueckre U XMMHYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE CBOMICTBA).
Oxcupbl cepsl Kak MPEACTABUTENHN KUCIOTHBIX OKcHI0B. CepHasi KucioTa: Gu3nieckue
U XUMHYeckue cBoicTBa (o0mue wu crnenuduueckue). Conu CepHON KHUCIOTHI,
KayecTBEHHas peakius Ha cyinbdar-uoH. CepHucras Kuciorta. Xumuueckue peaxkyuu,
nexcawmue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NOJYYEHUS CEPHOU  KUCIOMBbI.
Haxoxnenue cepsl 1 €€ coenmHeHUH B ripupoie. [IpumeHenre cepbl U €€ COEAUHEHUN B
ObITY W B TPOMBINUICHHOCTH. Xumuueckoe 3acpsa3HeHue oKpycaouel cpeobl
COCOUHEHUAMU Ccepbl (KUCTOMHbLE 00XCOU, 3a2Ps3HEHUe B8030YXA U 8000EMOB), CNOCODbL
€20 npeodomepaue usl.

OO6mast xapakTepucTUKa 371eMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupoae, (HU3MYECKHE U XWMHYECKHE CBOWCTBA
(B3auMmozeiicTBUE € METAJIaMH W HEMETallaMH - KHUCJIOPOJAOM M BOJIOPOJIOM).
KpyroBopor a3ora B mpumpoae. AMMHAK: (PU3NYECKHE W XWMHUYECKHE CBOWCTBA
(oKucieHue, OCHOBHBIE CBOICTBA BOJHOTO PacTBOpa), noayuenue u npuMmeHenue. Comu
aMMOHMUSI: COCTaB, PU3NUECKUE U XUMUYECKHE CBOWCTBA (Pa3I0KEHHE, B3aUMOICHCTBIE
cO mieroyaMH), npuMmeHeHue. KauecTBeHHash peakluss Ha HMOHbI aMMOHMS. A30THas
KUCI0Ta, €€ (HU3NUYeCKUe M XHMHYECKHE CBoMcTBa (00mme u creruduieckue),
nonyyenue. Hutpatsl (pasznoxenue). A3oTucras kucioTa. Vcrnonb30BaHuE HUTPATOB U
coJiel aMMOHHSI B Ka4eCTBE MUHEpAJbHBIX yAOOpeHuiu. Xumuueckoe 3acpsaszuenue
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OKpydHcarouels cpedvl CoOeOUHeHUAMU a30ma (KUCIOMHble 0024CO0U, 3a2ps3HeHUue 8030yXda,
NnouBbl U B0O0EMOB).

®docdop, arromponusvie moouguxkayuu gocgopa, GUNYECKUEe U XUMUUYECKHUE
CBOICTBa (B3aUMOJEHCTBHE C MeETAUIaMH, HEMETaNIaMHU, KOHYEHMPUPOBAHHbIMU
azsomnou u ceprou kuciomamu). Oxcun ¢dochopa (V), oprodochopHas Kuciaora:
¢usznueckre W XUMHYECKHE CBOWCTBA, noayuenue. Illonamue o0 MuHepanibHuIX
yooopenusix: Humpamol u gocpamoi. Ilonsmue o komniekchwvix yoobpenusx. O0mas
xapakTepuctuka 35eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB yriepojia u
KpeMHUs. BaJeHTHOCThP W XapaKTEpHBIE CTEIICHH OKHUCIICHHS aTOMOB Yriepoja H
KpeMHHus. PacripocTpaHenue yriepojaa B IpupoJie, XapakTepHbIe CTENIEHN OKUCIICHHUS.

VYrnepon, amtorponHble Moaudukanuu (rpadur, anmas), QuU3MUECKUEe U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOIEHCTBHE ¢ METaJlJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kuciromamu). Ancop6uusa. Kpyrosopor
yraepona B mnpupojae. OKcuabl yriepoaa, ux (U3WYecKrue U XUMUYECKHUE CBOMCTBA,
NOJIydeHHEe U TpPUMEHEHUe, JCHCTBME Ha OpraHu3M 4elloBeKa. JKonocuueckue
npobiemvl, cesa3auuvle ¢ okcuoom yenepooa(lV); eunomesa 2n06anvHo2o0 nomenjieHus.
KaumMama, napHukosvii 3¢ggexm. YToNbHAs KUCIOTa U €€ COJM, UX (U3HUECKHE U
XUMHYECKUE CBONCTBA, noyueHue u npumernenue. KadecTBeHHasi peakius Ha KapOOHaT-
HoHbI. Vcroap30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH M CEIBCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHUS OPraHUYECKHX
COEIMHEHUN yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHa, dTaHOJa, YKCYCHON KUCIOTHI. Mx
cocmas u xumudecxkoe cmpoenue. Knaccugurayusa opeanuueckux sewjecms. Ilonsitue o
OMOJIOTUYECKH BaXXHBIX BEIIECTBAX: KUpaX, OesKax, yrieBoJax — M UX POJIU B KU3HU
yesioBeka. MamepuanvHoe eOUHCME0 OP2aHUYeCKUX U HeOP2aHU4eCKUX cOeOUHeHUlL.

Kpemuuii, ero ¢usuyeckue u XUMHYECKHE CBOWCTBa (Ha TIpUMepe
B3aMMO/JICHCTBUS C METaJUIAMH U HEMETAJIAaMU), nojyuerue u npuMenenne. Coedunerus
KpemHus 8 npupoode. Obwue npeocmasnenus 006 oxcude kpemuusa(lV) u xpemnuesou
kuciome. Cunukamol, pusuyeckue u Xumuieckue c8oUCmea, noayienue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, IAEKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwmue cmpoumenvhvie mamepuanvl. Kepamukd, CMeKIO, UYemeHm, OemoH,
arcene30oemoH. Ilpobaemovl 6€30naACHO20 UCTOIL30BAHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU HCUHUL.

XVWMHUYECKUA DKCIEPUMEHT: H3Y4YeHUE OOpa3I[0OB HEOPTraHMYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEIACHUE KAYECTBEHHBIX PEAKLMN HA XJIOPUI-WOHBI U
HAOJNIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS; OIBITH, OTpaxaromue Qundeckue wu
XAMHYECKHE CBOWCTBA TaJOT€HOB W WX COEAMHEHWH (BO3MOKHO HWCIIOIb30BaHHE
BHUJICOMATEPUATIOB);  O3HAKOMJIEHHE € 0Opa3uaMu  XJIOpUIOB  (TallOT€HUAOB);
O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COCAMHECHHSIMHU (BO3MOXKHO HCIIOJI30BAHUE
BUJIEOMATEPUAIOB); HAONIOJCHHWE TIpolecca OOYIIMBaHUS caxapa TOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOW KUCJIOTHI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBIICHHOM
CEPHOM KHUCIIOTHI, MPOBEJACHNE KAUeCTBEHHOW PEaKITNN Ha Cyab(]ar-uoH U HaOII0IeHNE
MpU3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHUE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, pocdopa
U UX COEJIMHEHHM (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), 00pa3liaMi a30THBIX
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1 QpocPopHbIX yI0OpEeHUil; MOJyYeHHEe aMMUaKa U U3y4YE€HHUE €ro CBOMCTB; MPOBEACHUE
KAUeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS M (PocPaT-MOH U H3yYEHUE MPHU3HAKOB HX
[IPOTEKAaHUsl, B3aUMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBl C MEIbIO
(BO3MOYKHO MCIIOJIB30BAHME BUAECOMATEPUATIOB); U3yYEHUE MOJEIEH KPUCTANIMYECKUX
pelmérok aiMasa, rpadura; 03HAKOMJIEHHE C IPOLECCOM aACcOpPOLMU PACTBOPEHHBIX
BELIECTB AaKTUBUPOBAHHBIM YIJIEM MW yCTPOMCTBOM NPOTHMBOrasa; MOJy4YEHUE
YIJIEKUCIIOr0 Ta3a W U3yYEHHE €ro CBOICTB; MPOBEIECHHE KAaYeCTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbI U M3yYE€HHE MPHU3HAKOB MX MPOTEKAHUSA; O3HAKOMJIEHUE C
MPOAYKUMENH CUIMKATHOM MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 110
Teme «BaxHele HeMeTamIbl U UX COSAUHEHUS».

MeTanjabl 1 KX COeIMHEHHUS

OO6m1as xapakTepUCTUKA XUMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX
nosnoxxkeHus B Ilepuoanyeckoil cucreme xumuueckux snemeHtoB . . Menneneesa u
cTpoeHus aromoB. CTpoeHue MeTamioB. MeTauiMueckas CBSI3b M MeETajuIM4ecKas
KpUCTAJUIMYECKAasT PEHIETKa. OICKTPOXUMUUECKUM PpAd  HANPSIKEHUH METaJJIOB.
®u3nyeckue U XUMHUYECKHE CBOMCTBA META/UIOB (B3aMMOJIEMCTBHE C KHUCJIOPOJIOM,
BOAOM, KucimoTaMu). Obwue cnocobwvl nonyyenus memannos. llowsmue o Kopposuu
Memainios, OCHO8Hble CnocoObl 3awumsl ux om xopposuu. Cniasel (cmajib, wyeyH,
O0PANIOMUHUU, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBIUAEHHOCTU.

[Ilesounble MeTaIbl: MojokeHue B Ilepuogmyeckoil cuUcTEME XHUMHUYECKUX
anemeHToB [[. 1. MenpaeneeBa; crpoerue aromoB. Haxoxzaenue B mpupoje. uznueckue
U XUMHUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCHIBI HATPHUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U UX COCIMHEHMUI.

[IlenoyHO3eMENBHBIE METAIUIBI MATHUM U KAJIBIUN: TTOJI0KEHUE B [leprnoanueckoi
CUCTEME XUMHUYECKUX 351eMeHTOB [l. 1. MeHneneeBa; cTpoeHrEe UX aTOMOB; HAX0X/ICHUE
B npupoae. Ouznveckue U XMMHYECKHUE CBOWCTBA MAarHus W Kajablusa. Baxueimue
COCMHEHUS KalbIlus (OKCHJ, TUIPOKCUI, COJH). JKécmrxocmb 60061 u cnocobvl eé
yCmpaHeHus.

ANOMUHMI: TIOI0)KeHHE B Ilepuoguyeckoil cuUCTeME XUMHMUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpoeHHE aTroMa; HaxoxJaeHue B mpupoae. Duszuueckue u
XUMUYECKHE CBOWCTBA alfOMUHMS. AMQOTEpHBIC CBONCTBA OKCHJA W THIPOKCHIA
AJIFOMUHUSL.

Keneszo: nmonoxkenne B llepuonmyeckodl cuUCTEME XUMHUYECKHX DSJIEMECHTOB
JI. 1. MeHngeneeBa; CTpOEHHE aTroMa; HaxOXJAeHUE B mpupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA >Keie3a (B3auMOJICHCTBUE ¢ METalaMU, KUCIOTAMH U COJISIMH).
Oxkcuasl, ruapokcuasl v conu xkenesa(ll) u xxeneza(Ill): coctas, cBolicTBa U noryueHue.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMy METaJVIOB U CIJIaBOB, UX
(M3UYECKUMH CBOWCTBAMU; HM3Y4YCHHE PE3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
HCIIOIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCH/IA KAJIBIIHS H
HaTpusl C BOJOM (BO3MOKHO MCIIOJIb30BAHNE BUIEOMATEPHUAIIOB); NCCIICIOBAaHUE CBOMCTB
KECTKON BOJIBI, TpoIlecca TOPEHHUS Kejie3a B KUCIOpoJie (BO3MOXXHO HCMOJIH30BAHUE
BHICOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHUs KAUYECTBEHHBIX PEAKIIMM Ha MOHBI (MarHus,
KaJIbLIMs, amoMuHus, uHKa, xxene3a(ll) u xeneza(lll), menu(Il)); nabmronenue u
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OINMCAaHUE MPOLECCOB OKPAIIMBAHMUA IUIAMEHUM HOHAMHU HATpUSA, KAIUA WU KajabLud
(BO3MO>KHO HCIOJIB30BaHUE BUACOMATEPHUAJIOB); UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSA U TUAPOKCUIA LIMHKA; PELUICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4 I10
TeMe «BakHelIme MeTalIbl U UX COCIUHCHUS.

Xumus u oKpysHcarouasn cpeoa

Hosvie mamepuanvlt u mexuonocuu. Bewecmea u mamepuaivl 8 NO8CeOHEGHOU
oHcusHu  uenosexa. Xumus u 300posve. bezonacmoe ucnonvzoganue eewecms u
Xumuyeckux peaxkyui 6 owvimy. Ilepeas nomowp NpU  XUMUYECKUX — 0AHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2PAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oKpydcarouyeli cpeodnl (npedenvras oonycmumas konyenmpayus eewpecms — I[1/[K). Ponb
XUMUU 8 PeUeHUU IKOIOSUYECKUX NPODIEM.

Ilpupoounvle ucmounuku y2ne6000p0008 (y2oib, NPUPOOHBIL 2a3, He@dmb),
NPOOYKMbL UX nepepadomKu, ux poiv 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuil IKCnepumMenm: uzyyeHue oopazyos Mamepuanlos (Cmekio, CHiaevl
Memanios, NOJUMepHble Mamepuaivl).

MexnpeaMeTHbIe CBA3U

Peanuzanmss MeXNpeaIMETHBIX CBSI3eH NpH HM3YyYeHWM XUMUUM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHITHH, TaK
U TIOHSTUH, SBIAIONIMXCS CUCTEMHBIMHU JJIi OTHENBHBIX MPEIMETOB E€CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO61re ecTeCTBEHHO-HAY4YHbIE TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHHE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHS,
MaTepHaIbI.

®duznka: mMaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIIbI,
PaAMOAaKTHBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUHN 3apsij, MPOBOJHUKH, TOTYIPOBOIHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (undeckue
BEITUYHMHBI, €IUHUIBI H3MEPEHHUsS, KOCMHUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
Comnnre.

buonorusi: ¢otocunres, gpixanue, Ouocdepa, HSKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE TOPOJbI, TOJE3HBIE
MCKOIIaeMbIe, TOIIJTUBO, BOJIHBIE PECYPCHI.

IIpuMepHBbIe TEeMBI NPAKTHYECKHUX PadoT:

1. JlaGopatoproe oOopyaoBaHue W mTpueMbl oOpamieHuss ¢ HuM. [IpaBuma
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.

2. OuucTKa 3arps3HCHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku MpOTEKaHMSI XUMHUUECKUX PEAKITUN.

4. ITonyyeHue KUCIOPOaa U U3yYEHHUE €ro CBOMCTB.

5. Ilonyuenue Bogopoaa U U3yYEHUE €r0 CBOMCTB.
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6. [IpuroroBiieHHEe PacTBOPOB C OMPENIETICHHOW MacCOBOW J0Jied PAaCTBOPEHHOTO
BELIECTBA.

/. Pemenue »SKCIepUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIacChl
HEOPTraHUYECKUX COCTUHEHUN Y.

8. Peakuuu nonHoro oomeHa.

9. KauecTBeHHbIE peaklMy HA HOHBI B PACTBOPE.

10. TlonyueHne aMMHaKka U U3y4Y€HHUE €ro CBOMCTB.

11. TlonyuyeHue yriaekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 1o TeMe «Hemeramst IV — VI rpynn u
UX COCIMHEHUI.

13. Pemienue skciepuMeHTaIbHBIX 3a/1a4 0 TeMe «MeTalljIbl U UX COSAUHEHUS».

[Ipu mnpoBeneHUM TMNPAKTUYECKOW pPAOOTHI KaXIblii €€ JTam BBIMOJHACTCS

oOyuaromumucs ¢ 3[IP Bmecte ¢ yuurtelneM W MoA €ro pykoBojactBoM. Ha mocke
00s3aTENIbHO BBIBEIIMBAIOTCS NPaBWJIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIIUE
JaHHOMY BUAY paOOThl, JaeTcs MpaBWIbHAs 3amuch (OPMYNIT U YKa3bIBAaeTCs IEJb
npoBesieHus padoThl. [Ipn HEOOXOIUMOCTH 1aeTCs BU3YyaIbHBINA alTOPUTM BBITTOJIHEHHUS
3a/laHusg. ITO CIMOCOOCTBYET OCO3HAHHUIO OOYYAIOUIMMUCS BBITIOJHIEMBIX ACHCTBUN U
MOJIYYEHHOT'0 pe3yJbTaTa.

KOHTpO.]'lI)HO-I/I3MepI/ITe.]'leI)Ie MaTepHaJbl 10 XUMHUHA

JIiss opraHW3aliiy TPOBEPKH, y4eTa W KOHTPOJS 3HAHWH OOydJarolmuXxcs II0
IpeaMETy TPEeILyCMOTPEHBI KOHTPOJIbHBIE pa0OThI, CAMOCTOSITEIIbHBIE pa0OThI, 3a9€ThI,
npakTHdeckue padoTel, TecTupoBaHue. OJHUM M3 METOJOB KOHTPOJIS PE3yJIbTaTOB
oOyueHust oOywarommxcs ¢ 3[IP sBisieTcss METON IMONHMBApUATHBHOTO JKCIpPECcC-
TECTHPOBAHHSI C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIMYHATEIHHBIMU YEPTaAMHU
SBIISIIOTCS. ~ ONEPAaTHBHOCTh,  BBICOKAs  CTENEHb  WHIWBUAyalW3allid  3HAHUM,
CPaBHUTEJIPHO MaJIbIe 3aTPAThl BpEMEHH U TPYZa Ha MMPOBEPKY OTBETOB 00YJAFOIIIHXCSI.

Hnst oOyuaromuxcsi ¢ 3[IP Bo3MOkHO H3MeHEHHE (OPMYIMPOBKH 3aJaHUN Ha
«TIOIIIarOBYIOY», aJanTalys IpeajaraeMoro o0y4aromeMycsi TECTOBOTO (KOHTPOIBHO-
OIICHOYHOT0) MaTepuaia: WCIOJIb30BaHWE YCTHBIX W IHUCHMEHHBIX WHCTPYKIIHM,
VIOPOIIEHUE NIUHHBIX CIOXKHBIX (OPMYIUPOBOK HHCTPYKIIMA, PEIICHHE C OMOpPOM Ha
anropuTM, 0Opasell, UCIIOIb30BaHKUE CIIPABOYHON HH(POPMAITUH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywaroumumucs c¢ 3IIP ywyeOHoro mpeamera
«XHUMHS» JTOJDKHBI COBIAJATh C pe3yJibTaTaMu MPUMEPHON padodeil mporpaMMbl
OCHOBHOT0 00111eT0 00pa3zoBaHusi. Hanbonee 3HaAYMMBIMU SIBIISIFOTCS :

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAIIMS K 00YUEHHIO U 1IeJICHANPABICHHON TTO3HABATEILHOMN e TEILHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJIEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUEHTAIMSl Ha TMpaBWIa HWHIUBUAYAJBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
MOBEJICHUS MPU B3aUMOJICUCTBUU ¢ XUMUUYECKUMHU BEIIECTBAMH U COCIMHCHUSIMU,

MpaKTUYECKOe M3ydeHue mpodeccuii U Tpyaa pa3IudHoOro poja, B TOM YHCIIe Ha
OCHOBE TIPUMEHEHUS] HM3y4aeMOTo TMPEIMETHOrO0 3HaHUs (Hampumep, JTabOpaHT
XUMHYECKOr0 aHaIu3a);

YBaXXEHUE K TPY/Y U pe3yJibTaTaMm TPYJI0BOH JAEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TOCTPOEHUIO JajbHEHIIed WHIUBUIYATHHOU
TPacKTOPUU OOpa30BaHUs HAa OCHOBE OPUEHTUPOBKM B MuUpe Tmpodeccuii u
mpodecCHOHaTBHBIX MPEANOYTEHUN, YBAXKUTEIIHBHOTO OTHOIICHUSI K TPYY;

OCO3HAHHE CBOETO MOBEACHHUS C TOYKH 3PEHUS OMACHOCTH WJIM O€30MacHOCTH ISl
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI IKOJIOTHUYECKOW KYJIBTYpPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETCHUE OIBbITa IKOJIOTUYECKH OPHUEHTHPOBAHHOU
IIPAKTUYECKOM JCATEILHOCTH B )KU3HEHHBIX CUTYAITUAX;

OCO3HAHHE TIOCIICJICTBUH W HENPHATHE BPEIHBIX IMPHUBBIUEK (YyIMOTpeOIeHuUs
aJIKOTOJIsI, HAapKOTUKOB, KYypeHHWs) W HHBIX ¢GopM Bpeaa s (QU3NYECKOro U
IICUXUYIECKOTO 37]0POBbS;

NPUHSATHE PEIICHUH B )KU3HECHHOW CHUTYalluW HAa OCHOBE NIEpPeHOCA MOJYyUYCHHBIX B
X0J1e 00yUeHHUs 3HaHHK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOIHATH Je(PUIuT nHpopManmy;

TOTOBHOCTh OTOMpPaTh M MCIOJIB30BAaTh HYKHYIO HH(POPMAIIUIO B COOTBETCTBUHU C
KOHTEKCTOM KHW3HEHHOM CUTYyallUH.

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA

IIECHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HaCJIeJINI0, TOHUMAaHUS 3HAYCHUSI XUMHUUYECKON HAYKH B )KM3HU COBPEMEHHOTO
oOmecTBa, CHOCOOHOCTH  BIQJACTh JIOCTOBEPHOW HMHpOpMAIMed O IepeaoBhIX
JOCTHIKEHHUSX M OTKPBITUSAX MUPOBOM U OTEYECTBEHHOM XWMMH, 3aMHTEPECOBAHHOCTU B
Hay9YHBIX 3HAHUAX 00 YCTPOMCTBE MHpaA B OOIIECTBA;

2) TPaKAAHCKOTO0 BOCIIUTAHUSA:

MPEJICTaBICHUS O COIMAIBHBIX HOPMaxX W MpaBHJIaX MEKINYHOCTHBIX OTHOIIICHUM B
KOJIJIGKTHBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TBOPUYECKOM M APYTUX BUAAX JESITEIBHOCTH, TOTOBHOCTH K

pa3H006pa3H0171 COBMECTHOM ACATCIbHOCTH IIPU BBIIIOJIHCHHUH y‘-IC6HBIX, IIO3HABaTCIbHBIX
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3a/a4, BBIMOJIHCHUU XHUMHUYCCKHX OKCIICPUMECHTOB, CO3JaHUHM Y4YCOHBIX IPOCKTOB,
CTpeMJICHUSI K B3aMMOIOHMMAHUIO M B3aMMOIOMOIIM B TMpolecce HSTON ydeOHOU
TESTETHPHOCTH, TOTOBHOCTH OIICHUBATH CBOE TMOBEICHNUE U TIOCTYIKA CBOMX TOBAPHILEH C
MO3UIIMM HPABCTBCHHBIX M TIPABOBBIX HOPM C YYE€TOM OCO3HAHHS IOCICIACTBHIMA
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHYCCKHUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIluw,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABJISIONINE OCHOBY
JUIS TIOHUMAaHMs CYIIHOCTH HAyYHOH KapTHHBI MHpa, NPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIBI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOJTHON CPEIAOH, O
POJIM XUMHUH B TIO3HAHUU dTHX 3aKOHOMEPHOCTEHH;

MO3HaBaTeIbHbIC MOTHBBI, HAIIPABJIICHHBIC HA TMOJYYCHHE HOBBIX 3HAHHM MO XMUMHH,
HEOOXOIUMBIC I O0BSCHEHUS HAOII0aEMBIX MIPOIIECCOB M SIBJICHUH, MTO3HABATEIBHOM,
UH(POPMAIMOHHON M YMTATEIIBCKOW KYJIbTYPBI, B TOM YKCIIC HABBIKOB CAMOCTOSTEIbHOM
paboThl ¢ yY4COHBIMU TEKCTaMHM, CIIPABOYHOU JUTEPATYPOH, JOCTYIMHBIMH TEXHHUUYCCKHUMH
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJOTHH;

UHTEpeC K OOYUYCHHUIO U TMO3HAHUIO, JTIOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM00Opa30BaHWI0, TPOSKTHOW W HMCCIICIOBATEIBCKON JESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABICHHOCTH M YPOBHS OOyUEHUS B JallbHEHIIIEM;

4) hopMHPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAaHUE IICHHOCTH J>KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKM Ha 3I0POBBIM 00pa3 KM3HHU, OCO3HAHHE TOCIEICTBUN W HENMPHUATHE BPEIHBIX
npuBbIYeK  (YIMOTpeOJICHHUsT  aJKOTOJs, HAapKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH
coOJIrO/ICHUST TIpaBHJI 0€30TMACHOCTH TPH OOpAIIeHUH C XUMHUYECKUMHU BEIICCTBAMHU B
OBITY U peabHOM JKHU3HH;

5) Tpy/10BOro BOCIIUTAHUS

MHTEPEC K MPAKTUYCCKOMY HU3YYCHHIO TpodeccCHil W Tpyaa pasIudHOTo poja,
YBOKEHUE K TPYAYy M pe3yiabTaTaM TPYAOBOH ICATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMCHEHUSI TPEAMETHBIX 3HAHUH IO XWMHH, OCO3HAHHBIA BBIOOP WHIWBUAYaTHHOU
TPAGKTOPHH TMPOJOJDKEHUS OOpa3oBaHWS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEITHOM
po(heCCUOHATLHOW JCATCILHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHMA, TOTOBHOCTBH
aJanTUPOBaTLCA B IPO(PECCHOHATBHOM Cpee;

6) 3K0JI0rH4eCKOro BOCITUTAHUA:

OKOJIOTUIECKH IIeJIECO00pa3HOe OTHOIIECHUE K MPHUPOJAC KaK MCTOYHUKY KM3HH Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAaHMS, MOHUMAaHHWE IICHHOCTH 3J0POBOTO M 0OE€30MacHOTrO
oOpaza KHW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HYECKOMY W
MICUXMYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJACHUS TPaBWI OE30MacHOTO
MOBEJICHUS MPHU pabOTe ¢ BEIISCTBAMH, a TAKXKE B CUTYAIlUSAX, YTPOIKAIOIIMX 3T0POBBIO U
JKU3HU JTIOJCH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, TIOJTyJaeMbIe PU U3YUCHUU XUMHH, TSI PEIICHHS
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3a7la4, CBA3AHHBIX C OKPYXKAIOLEW IPUPOLHOU CpPENOM, Ui IIOBBILICHUS YPOBHS
DKOJIOTUYECKON KYJIbTYPBbI, OCO3HAHUS IJ100AJIBHOTO XapaKkTepa 3KOJOTMYECKUX IPoOiIeM
U IyTed UX pEeLICHUs IIOCPEICTBOM METOLOB XUMHH, 3KOJIOTMYECKOI'0 MBIIUICHUS,
YMEHHUS PYKOBOACTBOBATHCA MM B II03HABATEIbHOM, KOMMYHHUKATUBHOW U COLIMAIBLHOU
IIPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATBI

Osnadenue ynusepcanvHblmMu y4eOHbIMU ROZHABAMENbHLIMU OCUICIBUAMU:

BBISIBJISITh IPUYMHBI U CJIEACTBUS TPOCTHIX XUMUUYECKUX SBJICHUM;

OCYIIECTBIISITh CpaBHEHHUE, KIACCU(PUKAIINIO XUMUUYECKUX BEIIECTB MO 33 IaHHBIM
OCHOBAHMSIM M KPUTEPUSM JJIs1 YKa3aHHBIX JTIOTMYECKUX ONEpaInid;

CTPOUTH JIOTUYECKOE CYKJIECHHUE MOCIIE MPEABAPUTEILHOIO aHATIN3a, BKIIOYAIOIIEe
YCTaHOBJICHHWE MPUYUHHO-CIEICTBEHHBIX CBA3EH;

BBISIBIIATH JACUIMTH WH(POpMAIMK, JaHHBIX, HEOOXOAUMBIX IJIs pPEIICHUs
IIOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MH(GOPMAIIMIO U3 OJHOTO BUJA B ApYyroul (Tabiuily B TEKCT U
mp.);

C03/1aBaTh, MPUMEHSTh U TPEOOPA30BBIBATh 3HAKA U CUMBOJIBI, MOJEIN U CXEMBbI
JUTSL pellieHus] yueOHbIX U MTO3HABaTENbHbBIX 33/1a4 C MMOMOIIIBIO ME/1arora;

C MOMOIIBIO Te/Iarora MPOBOAUTh XUMHUYECKUM OIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEM 00bEeKTa U3YUEeHUS, IPUUYUHHO-CIIEJICTBEHHBIX CBsI3EH
1 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOO0ii;

C TMOMOIIBI0 TEeJarora WIKM CaMOCTOSITENIbHO (OpMYIUpOBaTH OOOOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHUSI, OTIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMUUYECKUX TPOLECCOB M HX
MOCJIC/ICTBUSL;

UCKaTh WU OTOMpaTh WH(DOPMAIUIO WU JIaHHBIE W3 HCTOYHUKOB C Yy4e€TOM
peJIOKEHHON yueOHOM 3a7a4M U 3aJIaHHBIX KPUTEPHUEB.

Osnadenue ynugepcanvbHoIMU y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCIEUAMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJICHCTBUE B TpyIIe (ONpeaessTh oOIIue e,
pacrpeensaTh POJd, JOTOBAPUBATKLCS IPYT C IPYTrOM U T. I1.).

C MOMOIIBIO0 TIEJAarora WM CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMCHHBIC
TEKCThl C HCIOJb30BAHUEM WLTIOCTPATUBHBIX MAaTEpPUAJOB JJISi BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATH Y4YEOHOE COTPYIHUYECTBO M COBMECTHYIO JCATEIBHOCTH C
yUUTEJIEM M CBEPCTHUKAMH; padOTaTh WHIMBUIYAJIbHO M B TPYIIE: HAXOIUThH OOIIee
pelieHre M paspemath KOH(MIUKTHI Ha OCHOBE COTVIACOBAHMS TO3MIMN U ydera
UHTEPECOB; POPMYyIUPOBAThH, ApPTyMEHTHUPOBATh U OTCTaUBATh CBOE MHEHHE;

OLICHMBATh KAY€CTBO CBOEr0 BKJIaJa B OOUIUH MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTh K IPEJAOCTABICHUIO OTYETA MIEPE TPYMIIION.

Osnaoenue ynugepcanbHblMu YUeOHbIMU PE2YIAMUCHBIMU OCUCHBUAMU:

oOHapyx uBaTh W (HOPMYJIHPOBATH YyUYEOHYIO WIPOOJIEMYy, ONPEACNATh IIEib
y4eOHOMU JIeSITeIIbHOCTH;

BJIAJETh OCHOBAaMH CaMOKOHTpOJS, CaMOOLEHKH, TMPUHATHS PEHICHUNA U
OCYIIECTBJICHHS] OCO3HAHHOT'O BHIOOpA B yUeOHOM M MO3HABATEIHHOU JIEATEILHOCTH,

COOTHOCUTh CBOM JCHCTBHUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JAESATEIbHOCTH B MPOLECCE MOCTHKEHHUS pe3yJbTaTra, OMNpPENeIiTh
CIOCOOBI ICUCTBHI B paMKaxX MPEIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH
CBOH JICWCTBHS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYallUEH;

JaBaTh aJICKBaTHYIO OLEHKY CUTyallUM W TpeJjiaratb IUJIaH €€ H3MEHEHUS;

IpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUN y4eOHOU
3a/1a4u;

NOHUMAaTh MNPUYHMHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEATENIbHOCTH, OMNpPEAENSITh MO3WTHUBHBIE HW3MEHEHUsS M HampaBieHUs, TpeOyrouue
naabHenIen paboThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.
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NPEAMETHBIE PE3YJIbTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTE€IBbHOTO COJEP KAHMS,
YCTaHOBJICHHOT'O JAHHOW NPUMEpPHON pabouell mporpaMMoi, BBIACISIOT: HAay4YHBIE
3HaHUS, YMEHHUS U CIOCOOBI NEeUCTBUH, crielu(pUuyYecKue sl y4eOHOro npeaMera
«XuMUA», BUABI IEATEIBHOCTH MO IOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHUSIX:

® [IPEACTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBICHUWA MPUPOJBI,

NOHMMAaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAyKH Kak 00JiacTu

COBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IEl KyIbTYphl U MPAKTUYECKOU

JeSTEIbHOCTU YeJIOBEKa B YCIOBUSAX COBPEMEHHOIO 00I1I€CTBa; TOHMMaHUe MecTa

XUMUHU CPEN IPYTUX €CTECTBEHHBIX HAYK;

® BJIQJICHHE OCHOBAaMHU NOHITUIHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUH TS
cocTaBlieHUs (OpMysT HEOPraHMYECKUX BEUIECTB, YPAaBHEHUNH XUMHYECKUX
peakiuii (c Omopod Ha aJrOpUTM YYEOHBIX JEHCTBUI); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHabHON) U YMEHHE HCIIOJIB30BaTh €&

JUISL pelieHHs] y4yeOHO-TI03HABATENbHBIX 3a7a4 C IMOMOILIBIO YUMTENS; YMEHHE

UCIIOJIb30BaTh MOJENU [JIsi OOBSACHEHHS] CTPOEHUS AaTOMOB M MOJEKYJI IO

aJIrOpUTMY C OIOPOU Ha ONpEIETICHNUS;

® [IPEJCTABJICHHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHHE C MOMOIUBI YUUTEIS

OPUMEHATh CHCTEMY XUMHUYECKUX 3HAHUW ISl YCTAHOBJIEHHS B3aMMOCBSI3EM

MEXIy M3YYEHHbIM MaTe€puajoM U MpHU IMOJIYYECHHH HOBBIX 3HAHUW, a TaKXKe B

Ipolecce BBIMOJTHEHUST YYeOHBIX 3aJlaHuii ¥ Tpu padboTe ¢ HCTOYHUKAMHU

XUMHYECKOW HH(OpMaILUU, KOTOpast BKIIOYAET:

BOXHEUILINE XUMHUYECKUE TIOHATUA: XUMHUUYECKUH DIJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE€ U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJSIpHAsT MaccChl, KOJWYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb (CpEemHsis),
XUMUYECKasi peakUus, peakUHH COEAUHEHHMs, pEaKIUu pa3oKEHHs, peaKuuu
3aMeIlIeHns, peakiuu oOMeHa, TeIIoBOM A EeKT peakiuuu, 3K30- U IHIOTEPMUUYECKHUE
peaKiuy, pacTBOP, MaccoBas JOJs XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHMM, MAaCCOBas
JI0JIs ¥ IPOLICHTHAs! KOHLEHTPALMs BEIIECTBA B PACTBOPE, AP0 aTOMA, JJIEKTPUUECKHUM
clIoil aroma, aToMHas OpOMTalb, PaJlyC aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKask CBs3b, JJIEKTPOOTPULATEIBHOCTD, MOJSpPHAs U HENOJSApHAs KOBAJCHTHAs
CBs3b, MOHHAs CBS3b, METAJUIMUECKasl CBA3b, KPUCTAUIMYECKAs peuieTKa (aroMHasd,
WOHHAs, METaJNINYeCKas, MOJIEKYJspHas), WOH, KAaTHOH, AHWOH, 3JIEKTPOJUT WU HE
ANEKTPOJIUT,  DJIEKTPOJIUTHYECKAass JUCCOLMALMSA, pEaKklUu HOHHOro oOMeHa,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH, OKUCIUTENb W  BOCCTAaHOBUTEID,
OKHCIIEHHE W BOCCTAHOBJICHHE, JJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMble pEeakKldu, CKOPOCTh XMMHUYECKOW peakluu, KaTalu3aTtop, MpeneiabHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIAralOIINE 3aKOHBI XMMHH: 3aKOH COXpaHEHHs Macchl, [lepuonnueckuin
3akoH J[. 1. MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo;

TEOPUM XHMHHU: ATOMHO-MOJIEKYJISIDHAS TEOPHUS, TEOPHs DIIEKTPOJUTHYECKON
JUCCOLMALIM, a TAK)KE INPEJICTABICHUS O HAy4YHBIX METOAAX IO3HAHHWSA, B TOM YHCIIE
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AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIETOBAHUS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEAKIUN;

® [IpEJCTaBICHUE O MEPUOIUIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX PJIEMEHTOB
(pamuyc aTtoma, AJIEKTPOOTPULIATENIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMeHTOB B [lepuoandeckoit cuctemMe (B MaJibIX Mepruoax U riIaBHBIX
NOATPYNINAax) W SJIEKTPOHHOIO CTPOCHUS aToMa; YMEHHE OOBSCHSITH CBI3b
MOJIOKEHUsT ~ dyeMeHTa B llepuoguyeckom  cucTemMe € YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi
saapa, oOIIee YUCIO  JJIEKTPOHOB), paclpeqeseHueM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOJOB, KalUsi U KaJbIus;
KIacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHThI C OINOpOM Ha OMNpeaesICHUs
bu3uYecKoro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

® yMEHHE KJIACCU(PUIIUPOBATH XUMUUYECKHUE IIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMHUYECKHE PEaKIMU C OMOPON Ha CXEMBbI; OIpPEEsaTh BAJICHTHOCTh U CTEIMEHb
OKHCJIEHUSI XHMHYECKUX DJIEMEHTOB, BHJI XUMHUYECKOM CBS3M U  THII
KPUCTAJUTMYECKONW CTPYKTYPhI B COCJAMHEHHUSX, 3apsj] MOHA, XapaKTep Cpeabl B
BOJHBIX PaCTBOpax BEIIECTB (KUCIIOT, OCHOBaHUH ), OKHUCIIUTEIh U BOCCTAHOBUTEH
10 AJITOPUTMY YUEOHBIX JEHCTBUM;

® yMEHHE XapaKTEepPHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB (KUCIOPOI, 030H, BOJOPO, IpaduT, aamas, KpeMHUH,
asor, ¢hocdop, cepa, XJI0p, HATPUN, KAIUM, MarHUW, KaJIBIUH, ATFOMAHAN, KEIe30)
U CJIOXHBIX BEHIECTB, B TOM YHCJIE HX BOJHBIX PacTBOpPOB (BOoAa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI M runpokcuabl meramios I - 1A rpynm,
amomunns, meau (I1), nmuka, skenesa (I u III), okcuaer yrmepoga (II u 1V),
kpemuus (IV), azora u pocdopa (III u V), cepur (IV u VI), cepuucras, cepHas,
a30THCTasi, a3oTHasA, pocdopHas, yronbHasi, KpeMHHEBAsl KHCIOTa U WX COJIH);
ONMMCHIBATh C ONOPOM Ha IJIaH W KJFOUEBBIE CJIOBA; YMEHHE MPOrHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1ocJie MPEIBAPUTEILHOIO aHalii3a MOJ PYKOBOJACTBOM I€Aarora, IpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOXXHOCTb IMPOTEKAHUS XUMUYECKUX
OpEBpallcHUd B pa3JIMYHBIX YCIOBHUSAX, BIUSHUE BEUIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO PUPOJHYIO CPEAY;

® YMEHHE COCTaBISATh MO O0Opa3ily, CXeMme, aJrOpUTMy YYE€OHBIX JIEWCTBHIA
MOJIEKYJISIDHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIE€ PeaklHil HOHHOTO
oOME€Ha W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH), WILUTIOCTPUPYIOITUX
XAMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPTaHWYECKUX BEIIECTB, a
TaK)Ke MOJTBEPKIAIOIINX T€HETHUECKYIO B3AUMOCBS3b MEXKy HUMU;

® YyMEHUE BBIYUCIATH OTHOCHUTEIIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTA B COEJUHEHHH, MAaCCOBYIO
JIOJTI0 BEIIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA M €ro Maccy, 00bhEM Ta3oB ¢
ornopoil Ha oOmwue ¢GOopMyJbl; YMEHHE MPOBOJUTH PACUEThl MO YpPaBHEHUSM
XUMUYECKUX PEaKIuid U HaXOJUTh KOJHUYECTBO BEIIECTBAa, OOBEM U Maccy
peareHTOB WIHM MPOAYKTOB PEaklMU ¢ ONOpod Ha oOpasell], aJropuT™M y4eOHBIX
JICUCTBUH;
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® BJIAJICHHEC OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS (HAOIIOJCHUE, U3MEPCHHUE,

AKCIIEPUMEHT, MOJICTUPOBAHNE) P U3YICHUU BEIICCTB U XUMHUYCCKUX SBIICHHUM

C OIOPOI Ha aNTOPUTM Y4YEeOHBIX ACHCTBUI; yMEHHE CHOPMYIUPOBATH IPOOIEMY

Y TIPEIOKUTH ITyTH €€ PEIICHHSI C IIOMOIIBIO TIeJlarora; 3HaHUE OCHOB O€30TMacHOM

paboThl ¢ XUMUYECKUMHU BEIIECTBAMH, XMMHUYCCKON MOCYA0H W J1abOpaTOpPHBIM

000py10BaHUEM;
® HAIMYME MPAKTUICCKUX HABHIKOB IJIAHUPOBAHMS M OCYIIECTBIICHUS CIEAYIOIINX

XUMHYECKUX IKCIIEPUMEHTOB TI0]T PyKOBOJICTBOM YUHUTENSI C 00CYKICHHEM TUIaHA

pabOThI MIIM COCTABICHUEM TAOJTHITHI:

U3YyYCHHE M ONTUcaHue (PU3MYECCKUX CBOWCTB BEIIECTB;

03HAKOMJICHHUE ¢ (PU3NICCKUMH M XUMHUYCCKUMU SBIICHUSIMH,

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYCCKUX PEAKITUN;

U3YYCHHE CIIOCOOOB pa3/eICHUs CMECEH;

MIOJTYYCHHUE KUCIIOPO/Ia U U3YUYCHHE €T0 CBOWCTB;

IIOJTYYCHHUE BOJIOPOa H U3YyUYEHHUE €TI0 CBOWCTB;

MOJIYYCHHE YTJICKHCIIOTO T'a3a U U3YYCHHE €TO CBOMCTBR;

MOJTyYCHHE aMMHaKa U U3Y4YCHHE €T0 CBOWCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIMPEICICHHON MAaCCOBOM JIOJICH PaCTBOPEHHOTO
BEIICCTRA,;

UCCJIEIOBAaHWE U OINKMCAHHE CBOWMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEeHHEe WHANKATOPOB (JTakMyca, METHWJIOpaHXa u ¢deHondTranenta) mis
OTIpEJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpaxX KUCIOT U IIeT0oUeH;

U3y4YeHHE B3aUMOJEHCTBUSA KHUCJIOT C MeETa/llaMHU, OKCHUJIAaMU METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4€HHUE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

uccienoBanrie aM()OTEepHBIX CBOMCTB TUIPOKCUIOB aTFOMUHHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTANbHBIX 3a7a4y 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPraHMYECKUX COCTMHEHUIY;

pelIeHre  JKCIEPUMEHTAIBHBIX  3alad 1Mo TeMe  «DJIeKTPOJIUTHYeCKas
JTUCCOIIMATIHSIY;

pElIeHe IKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHeillmne HeMeTalIbl U UX
COCTUHEHHUSI;

pElIeHNe SKCIIEPUMEHTANBHBIX 3a/1ad 10 TeMe «BakHehIe MeTaibl U uX
COCTMHCHHUSI;

XAMHYECKUE IKCTIEPUMEHTHI, WJUTFOCTPUPYIONTUE MTPU3HAKU MTPOTEKAHUS PEaKIIUA
MOHHOTO OOMEHa;

KauyeCTBEHHBIC PEAKIMM Ha MPHUCYTCTBYIOIIHE B BOJHBIX PACTBOpPaX HOHBI:
XJopua-, Opomua-, woaua-, cynbdar-, ¢dochar-, kapOoHAT-, CHIMKAT-aHHOHHI,
TUIPOKCUI-MIOHBI, KAaTHOHBI aMMOHHWS, MAarHUus, KaJbIlWs, aJlOMHHHSI, kKene3a (2+) u
xenesa (3+), meau (2+), nUHKA;

YMEHUE TPEACTABISITH PE3YNbTaThl JKCIEpPUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB U TAOJHI] U BBISBIISITH SMIIMPUICCKIE 3aKOHOMEPHOCTH;
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e BJaJICHHE MpaBUIaAMU 0€30IaCHOr0 OOpPAILEHUS C BEIIECTBAMH, HUCIOIb3YEMbIMU
B MOBCEIHEBHOM W3HM, a TAKXKE MpPAaBUJIAMH MOBEACHUS B LIEJAX cOepexeHus
3I0pOBbsSI U OKpYXaloleld MPUPOIHON Cpelbl; MOHMMAaHUE Bpena (OMacHOCTH)
BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, a TAKKE CIOCOOOB
YMEHBIICHUs] W TMPEJOTBPALLEHUS HMX BPEIHOIO BO3ACHCTBUSA; MOHMMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB AJI OPraHU3Ma YeJIOBEKa;

® BJAJICHHWE OCHOBAMU XUMHUYECKOM TIpPAaMOTHOCTH, BKJIOUYAIOIIEH yMEHHE
NPAaBWIBHO HMCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIABbl, MPOAYKTHl IepepaboTKH
IPUPOJHBIX HCTOYHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOJIHOTO ra3a, HeTu) B OBITY,
CEJIbCKOM  XO3fHCTBE, Ha MPOU3BOJACTBE; YMEHHE TMPUBOAUTH MPUMEPHI
NPAaBWJIBHOTO UCTIOB30BaHUS U3YyYEHHBIX BEIIECTB U MaTEPHAJIOB;

® YMEHHME YCTAHABJIMBATH CBSI3M MEXAY pPEalbHO HAOIIOAaeMBbIMH XUMHUYECKUMU
SABJICHUSIMHU U TPOLECCAMU, MPOUCXOASIIUMHI B MAKpO- U MUKPOMHPE, OOBSACHATh
IPUYMHBI MHOTO0OOpa3us BEIECTB; YMEHUE MUHTETPUPOBATH XUMUYECKUE 3HAHUSA
CO 3HAHUSIMU JPYTUX YU€OHBIX MPEAMETOB C TOMOUIBIO MEarora;

e mpenacraBiieHne o cdepax NpodecCHOHATBLHON AESTENbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JIOCTHKCHHUSIX
XUMHYECKOM HAyKW; HaJIM4Me OmbITa pabOThl C Pa3IUYHBIMU HCTOYHUKAMHU
uHboOpMallMK MO0 XUMHM  (HAyYHO-TIOMYJISIpHAsl — JIUTEparypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C ONMOPOA HA aNTOPUTM: YMEHHE OOBEKTUBHO
OLICHMBATh MH(POPMAIIMIO O BEIECTBAX, MX NPEBPALIECHUAX U MPAKTHUYECKOM
IPUMEHEHHH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHMSI Y4eOHOro mpeaMerTa
«Xumus», pacnpeaejaeHHbie M0 roaaM o0yueHus

PesynpraTel mo romam GOpMYIHMpPYIOTCS MO TPHHIMIY J00aBIECHUS HOBBIX
pEe3yAbTaTOB OT ToJla K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYIIMX ToAax IMO3HUIINHU, KaK
IPaBUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YIbTAThl OYEPEAHOTO TO/1a
0 YMOJTYaHUIO BKIIIOYAOT PE3YIbTAThl IPEABIIYIIUX JIET).

8 KUIIACC

pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TIOHSTHUH: aToM, MOJIEKYIa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10JIsl XUMUYECKOTO AJIEMEHTa
B COCAMHEHUH, MOJSIpPHBIA  00BEM, OKCHH, KHCIOTa, OCHOBAaHHWE, COJb,
DNIEKMPOOMPUYAMENbHOCMbS,  CTEIIEHh  OKHMCIEHHS,  XUMHMYECKas  peakius,
KJaccupuKanusl peakUuHil: peakluu COCIMHEHUS, pPEaKUUU pa3I0KEHUs, peaKIuu
3aMelIeHus, peakliMi 0OMEeHa, 3K30- U HIAOTEPMUUYECKHUE PEAKIUU; Mmeniosou 3¢ ghexm
peakyuu, SIpO aroMa, FIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTallb, paguyc aroMma,
XUMUYECKasi CBSA3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAS CBSI3b, WOH,

2 3,[[6CB " ajie€ KypCuBOM 0003HaYAI0TCA IUTAHUPYEMBIC MMPECAMETHBIC PE3YyJIIbTAThbl, KOTOPBIC MOT'YT OBITH IIOTCHIMAJIBHO
JAOCTUTHYThI O6y‘laIOIIII/IMC$I C 3HP, HO HE SIBIISIOTCS 00s3aTCIbHBIMU.
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KaTHOH, aHUOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
MPUMEHSATH 3TU MOHATHS MIPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUI;

UCIIOJI30BaTh XMUMHUYECKYH) CHUMBOJIUKY JJIsI COCTaBJeHUS (DOpMysn BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIUH, DICKTPOHHOTO OallaHca;

OTPENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETICHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPON Ha OMpPE/ACNICHUS, B TOM
YUCIE CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIaccy
coeMHeHU 10 (opMysiaM; BHJ XUMHUYECKOM CBs3U (KOBAJICHTHasT M HOHHAs) B
HEOPraHUYECKUX COEJIUHECHUSAX;

UMETh TMPEJICTABICHUE O CHUCTEME XUMHYECKUX 3HAHUW, YMETh C MOMOIIbIO
YUUTENS TPUMEHSITh CUCTEMY XMMHUYECKUX 3HAHWH, MJIS YCTAHOBJICHUS B3aUMOCBA3U
MEXy U3YYEHHBIM MaTepHAIOM UM TIPH TOJIYYEHUU HOBBIX 3HAHUM, a TaKXKe MPpU padoTe
C HCTOYHUKAMU XUMHYeCKOW wuHPopmamuu. OpUEHTUPOBATHCS B TMOHATHAX U
OTIEpUPOBATh MU Ha 6A30BOM YPOBHE, IPUMEHSTH MPHU BBHITIOJTHEHUH YUESOHBIX 3a/IaHUM
U PEIICHUHM PAcCUYETHBIX 3aJa4 C OTMOPON Ha aJrOpUTM y4eOHBIX NEUCTBUN H3YYCHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHus Macchl, [lepuonnueckuii 3axkon .M. Menneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOTQApPO; aTOMHO-MOJICKYJIApHAasi TEOpHS.
CooTHOCUTH 0003HAYEHHS, KOTOpble uMeroTcss B Taomuie «llepuognueckas cucrema
xumuyeckux snaeMeHToB JI. M. MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsija sapa, oOlee Yucio
ANEKTPOHOB U PACHIPEIEIICHUE UX 10 AIEKTPOHHBIM CJIOSAM);

KJacCU(UIUPOBATh XUMHUYECKHE DOJEMEHTHhI, HEOpraHMYeCKHEe BEIeCTBa;
XUMHYECKUE peakiuu (M0 YMCIy W COCTAaBY YYAaCTBYIOIIMX B pPEAKIMH BEUIECTB, IO
TEIUIOBOMY 3D PeKTy, M0 MU3MEHEHUIO CTEMEHU OKHCIICHHS] XMMUYECKUX SJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKIAs ONUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YpaBHEHUUN
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOXHOCTH TMPOTEKAaHHUSI XMMUUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEIBAPUTETLHOTO OOCYKJICHHUS C MEIarOroM;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO WU MOJSIPHYIO MACChl BEUIECTB;
MacCOBYIO JIONI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOM PEAKLUUU C
ONOPOW Ha aJNTOPUTM;

IIPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEITEIBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE,CHCTeMAaTH3aIINS, KJIacCU(UKAIUs, BBISBICHUC
MPUIUHHO-CJICICTBEHHBIX CBSI3€H — JUIS M3yYCHHS CBOMCTB BEIISCTB M XUMHUYECKHUX
peaKIui; eCTECTBEHHO-HAyYHBIC METOJIBI IIO3HAHUS — HAONIOJACHUE, H3MEpEHUE,

MOJICTUPOBAHUE, SKCIIEPUMEHT (PeaibHblli U MbICIeHHbIl) TIO]T PYKOBOACTBOM I€/1arora;
cJe10BaTh IpaBUiiaM MOJb30BAaHUS XUMUYECKON MOCYA0M U J1aDOpaTOPHBIM
000py/I0BaHUEM, a TaKXKe MPaBUIIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHUHU C
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MHCTPYKIUSMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA; IIJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO0 PACIO3HABAHWIO PACTBOPOB IMIENTOUYCH U
KHUCJIOT C TMOMOUIBI0 HMHJUKATOpPOB (JlakMyc, (eHondTareuH, METWIOpaHX M J1p.),
MOJITBEPKIAIONINX KAueCTBEHHBIH COCTaB HEOPTaHMUYECKUX BEIIECTB (KaueCTBEHHBIC
PEaKIi Ha NOHBI) MO/ PYKOBOACTBOM IEarora.

9 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATUM: XUMHYECKUNU DJIEMEHT,
aToM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XMMHYECKas peakius,
XUMUYECKasi CBSI3b, Menjiogou 3¢hgexm peakyuu,MoJb, MOJSIPHBIA 00BEM, PacTBOP;
ANIEKTPOJIUTHI, HEAICKTPOJUTHI, IIESKTPOTUTHYECKAS] TUCCOLUALINS, PEaKIMd HMOHHOTO
oOMeHa, KaTaJlu3aTop, XumMuyeckoe pasHogecue, oopamumvle u Heobpamumvle peaxKyuu,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUN, OKUCIUTETh, BOCCTAHOBUTEIIb, OKHCIICHUE
U BOCCTAaHOBJICHHUE, aJJIOTpOmus, aM(pOTEPHOCTh, XUMHYECKasl CBsA3b (KOBaJICHTHas,
WOHHAs, MEeTaJUIMYecKasi), KpUCTAJUTMYECKasi PEIIETKA, KOPpo3us Memailos, CHIA8bl;
CKOpoCmb  Xumudeckou peakyuu, TpeaenbHo pomyctuMas konmeHTtparus (I1JIK)
BEILECTBA;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. m. 1) W
OPUMEHATH 3TH MOHSTHUS IIPU OMMCAHUU BEUIECTB U UX MIPEBPALCHUN;

UCIIOJIb30BaTh 3HAKM M CUMBOJIBI JJIsl (PUKCAIIMU PE3yJIbTaTOB HAOIIOACHUH,
cocTaBlieHUs (POpPMYJI BEIIECTB U YpaBHEHUN XMMHUYECKUX PEaKIMM, 3aIUCU JaHHBIX
ycnoBuit 3aa4. Mcnonbs3oBaTh 0003HaueHus, uMmeromuecs B [lepuonuueckoit cucreme u
TaOIUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM M COJIEH B BOJIE JJIs1 BHITIOJTHCHUS 33 IaHHM.

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS XMUMHYECKHUX 3JIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAJIEHKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCYy COEIMHEHUI ¢ OMOPOIl Ha ONIPEAEIICHHS], B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKOW CBSI3M (KOBAJEHTHAs, HWOHHAs, METa/NInYecKas) B HEOPraHUYECKUX
COCIMHEHUAX; 3apsA]l MOHA IO XUMHUYECKOW (opMyse; XapakTep Cpelabl B BOJIHBIX
pacTBOpax KHCIOT W WIEJIOYEH, mun Kpucmaiiuieckou pewémku KOHKPEemHo20
seujecmea,

packpbiBaTh  cMbIci  llepuonmueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 IIOHUMAHUE: ONUCHIBAMb U XAPAKMEPU306ams TAOINIHYIO popmy
[lepuognyeckoit cUCTEMbl XUMUYECKHX DJIEMEHTOB: pa3inyaTh MOHSTUS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynmna (b-rpynma)», mansie u OoJbliue
MEPHUOJIBI; COOMHOCUMb 0003HAUCHUS, KOTOPhIE UMEIOTCS B MIEPUOIMYECKON TabmuIle, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB H
3apsia siApa, 00IIee YUCIO AIEKTPOHOB M PACHPEICIICHHE UX IO AJIEKTPOHHBIM CIIOSIM);
00bsCHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKUX IJIIEMEHTOB U
UX COCIMHEHUN B MpeesiaX MaJIbIX IEPUOIOB U TJIABHBIX MOJATPYIIN C YUETOM CTPOCHUS
UX aTOMOB;

KJIacCUPULIMPOBATh XUMHUYECKHE AJIEMEHThI; HEOPraHHMYEeCKHUE BEILIECTBA;

26



XUMUYECKHE peakiuu (MO YKMCIY M COCTaBY YUYaCTBYIOIIMX B PEAKIHHU BEIIECTB, IO
TermnoBoMy 3G (PeKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crenuPUIecKrue XUMUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE MPUMEPAMHU MOJEKYISIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUMHU C OIIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTUYECKONW JUCCOLUMAIMU KUCIIOT, IIEI0YEH U
COJICH; TOJIHBIE W COKpalIEHHbIE YpaBHEHMs pPEaKlUil HMOHHOTO OOMEHa; ypaBHEHUS
peaKuuii, MOATBEPKAAIOIMIMNX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BEIIECTBAMHU
Pa3JINYHBIX KIaCCOB;

pPacKpbIBaTh CYUIHOCTb OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX peakuuii
OCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIr0 OajaHca ITUX PEaKIUi;

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHUSI XUMHYECKUX TMPEBPAIICHUN TIOCIE MPEABAPUTEIHHOTO
00CYXJIEHUS C TIeAarorom;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MACChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUUYECKOr0 3JieMeHTa 1Mo (opMysie COeAUHEHHS; MAacCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHUIO XMMHUYECKON peakiuu ¢
OIIOPOY Ha aJITOPUTM;

clenoBaTh TMpaBUaM TIOJIB30BAHUS XMUMHUYECKOW TOCYAOW W J1abopaTOpPHBIM
o0opyAOBaHMEM, a TaKKe MpaBUJaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU IO BBITOJIHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbBIX
BEIIECTB: pPAcMO3HaBaTh OMNBITHBIM NYTEM XJIOpUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdart-, cunukat-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS Y MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pACTBOPAX HEOPTAHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHOW AEATEIbHOCTH — aHaju3 u
CHHTE3, CpPaBHEHHE, 0000IIEHUE, CUCTEMATH3AIINIO, BHISIBICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€M — JJIs1 U3YUYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIHM; €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOIIOACHHE, U3MEPEHUE, MOICIMPOBAHUE, SKCTIEPUMEHT (pEaTbHBIHI
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IMIaHUPOBAHUE U KOJUYECTBO YAcCOB, OTBOJMMBIX HAa OCBOEHHE KaXKIOM TeMbl y4eOHOTO
npeaMera «XHUMHsI» aIalTUPOBAHHOM OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOT'O OOIEro 0Opa3oBaHUs
o0yJaroumMxcs C 3aJep’KKOM INCUXUYECKOTO PA3BUTHS, B LEJIOM COBNAAAIOT C COOTBETCTBYIOLIMM DPa3/AeioM
paboueli mporpaMMbl yu4eOHOro npeaMera «XUMHsD) OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro

o0pa3oBaHwUs.
TEMATHYECKOE IINIAHUPOBAHMUE
8 KVIACC
Ne HanmeHoBaHMe pa3ae/ioB U Komutiecrso 1acos JyekTpoHHbIE (U PpOBbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoasnsie IpaxTHaeckne oOpa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. IlepBoHayaibHble XUMHUYECKHE TIOHATHUS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 2 bubnuorexa [JOK
MPAKTUYECKOUN ACATEILHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
19 BemiectBa 1 xuMuyeckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonsitue 5 0 0 bu6mmoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bomopoa.Ilonstue o kucimorax 8 0 1 bu6mmoreka [JOK
H COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnuoreka [IOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK



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

HEOPraHWYECKUX COCIMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBa3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PC€aKIumn

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema

bu6mmoreka [IOK

3.1 XUMHUYECKUX AemeHToB Jl. U. ! https://m.edso0.ru/7f41837c
Memnnene-eBa. CTpoeHHe aToMa
X .
32 | Owncmmemmo. 8 Bu6mrorera LLOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKIINN
bu6moreka [IOK
Hroro no paspeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 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 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 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 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
22 omeenosViArpymm Cepan et 6 0 0 Bu6mnoexa LIOK
' PYHIBL. 2P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 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 0 0 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
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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
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yeroBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [{OK
2 [TonsTHE O METOMAX ITO3HAHKS B XUMHH 1 0 0 https://m.edsoo. ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 0 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHusl CMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «}?;I;T;II:{C;: }::ﬁ:cgga(ﬂ.: npumMepe 1 0 0 bubmrorexa [JOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TTOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE dJIEMEHTBI. 3HAKU 1 0 0 bubnmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 2JICMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
bubnuoreka [JOK
9 ATOMHO-MOJICKYJIIPHOE yHCHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bu6mmoreka [JOK
10 Xumnueckas popmyina. BaneHTHOCT 1 0 0 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTtHOCHTENbHAS aTOMHAs Macca. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
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 COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BerurcneHus KoJim4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
peaKkiuit
Knaccudukanus XuMUYECKUX peakimil
18 (coenmiHmu Pa3IoKCHUS P bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIOIICIACT O6og1trlleHne u bubmorexa 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
| Do e s B morea 10K
PO (peatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
23 saGoparopit mpovmemmer bu6morera LIOK
parop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIopoa
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 YPAaBHCHHHU, DK30- 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 petticorsa 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 . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnunoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHnbie

37 1 HEHACBIIIEHHbIE pacTBOPBL. MaccoBast bubmorexa LIOK
https://m.edsoo.ru/ff0d5h40
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
’ 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 bubmiorexa [JOK
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»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O060011eHre U CUCTEMAaTH3aIMs 3HAHUIA bubnuoreka [JOK
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https://m.edsoo.ru/00ad9cbh2

KonTtponeHas padota Ne3 mo teme

bubmmoreka [{OK

"
50 OCHOBHBIGUEJIaCCI)I HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
IlepBBle NOMBITKH Ki1acCU(PUKALIUN
51 XI/II\I/)H/I‘-IGCKI/IX DJIEMEHTOB 1(1)[0H$IITII/Ie o Bubmaoreka LJOK
) https.//m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ileprognueckmnii 3aK0H U
52 H PHO bubmmoreka [{OK
€pHOoINYECKast CHCTEMa XUMHUECKHUX _
https://m.edsoo.ru/00ada52c
anemeHToB J[. 1. Menneneera
53 Ileproapl, TPYIIIBI, TOATPYIIIIEL Bubmiorexa LIOK
PUOJBL, TPYTIBL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHne dIEKTPOHHBIX 000JI0UYEK
55 P P N bu6mmoreka [IOK
aToMOB 3J1IeMeHTOB [leproanueckoit _
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
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
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK
58 _
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnag xuMudeckas cBA3b Bubmzorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHasi XUMUYECKast bubnuoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Creneus oxkucnemns . https://m.edsocI)_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsocl)_.lru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«Ctpoenne atoMa. XUMHYECKasi CBSA3b https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

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

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOJCTB XEIMI/I‘-I@CKI/IX HJIEMEHTOB 1 0 0 bubmrorexa [JOK

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

3 1 0 0 _

HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunp xXuMuueckou CBSA3U U THUIIEI bu6mmoreka [IOK

4 N 1 0 0 _

KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1 0
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca
Knaccudukanus xuMmuaeckux bubnuoreka [JOK

6 o 1 0 0 _
peaKkuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

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

@DaKTOpBbI, BIUSIOLIME HA CKOPOCTh bubnunoreka [JOK

8 . 1 0 0 _

XUMHUUYECKON PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK

9 1 0 0 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTpOIUTHUECKON 1 0 0 bubnuoreka [IOK
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mucconranuu. CUiIbHBIE U C1a0ble
3IEKTPOJIUTHI

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

11 HoHHbIE ypaBHEHHUs peaKkui bubmnorexa [TOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHUH B CBETE IIPEACTABJICHUIN bubnnorexa LIOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEN 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
TTpakTiueckasg padora Ne 1.
16 <<1£)6HIGHI/IG 3Kcnpe UMEHTAITBLHBIX 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 . . > https://m.edsoo.ru/00ade348
W3y4eHUe e€ CBOMCTB
B
BIYUCIICHUS T10 ypaliHeHI/I}IM BuGmorexa LIOK
21 XUMHYECKUX PEaKIUii, €1 OJHH U3

PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488
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OOm1ast XxapaKTepUCTHKA HJIIEMEHTOB

bubmuoreka [JOK

22
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
23 . :
B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(br3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepsl. CepHast KHUCIIOTa,
25 (1)1/131/13601(1/12 " xmfnqecxne CBOMCTBA. bubmorexa [JOK
’ 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(ﬁoﬁCTBa MOJIYYCHHE U Eubmorexa TOK
’ yi https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTrueckas pabota Ne 3 o Teme
30 «IPIOJ'I eHue ah}[jMHaKa H3Y4YCHHUE €TO Eubmorexa TOK
Y - MY https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHAas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp30BaHuEe HUTPATOB U COJIEN bubmorera [JOK

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

dochop. Okcun dpocdopa (V) u

bubmmoreka [{OK

33 bocopras KHCIOTd, (pusurcckue u https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubmmoreka [{OK
34 s :
3arps3HeHre IPUPOTHON CPEeIbI https://m.edsoo.ru/00adfc20
tdbocdaramu
Vruepon, pacipocTpaHeHHE B
35 pu gﬂg gmlﬁlecxl;e U XUMHUYECKHE bubumorexa LIOK
PHPOJIE, 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 VYroJyibHAs KUCIOTA U €€ CONn bubmorexa LOK
https://m.edso0.ru/00ae006¢
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauanbHBIC MOHATUS 00
39 0 rpaHI/Iqe(JKI/IX BEIIICCTBAX KaK O brbmorexa [JOK
P B https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia
40 Kpemuuii u ero coequHeHus Eubmorexa TOK
P A https://m.edso00.ru/00ae080a
[IpakTuueckas paborta 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
XUMHYeCKHe CBOMCTBA METAIJIOB.
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 COJIEPIKHUT
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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"YKéEcTKOCTh BOIIBI U METOIBI €6
ycTpaHeHUs"

. bubmmoreka [{OK
>4 Amommimii https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U 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
MaccOBOM JJOJIU BBIX0J1a TPOIYKTa
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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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «lIpocBenieHne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
I'apa H. H.

['20 Xumus : ypoku B § Kjacce : mocodue st yauTesns /
H. H. I'apa. — 2-e u3x., nepepadb. — M. : [Ipocsenienue
YJIK 372.8:54 16+BbBK 74.262.4

1120

I'apa H. H.

['20 Xumust. Ypoku B 9 kiiacce : mocooue st yaurens /

H. H. I'apa. — 2-e u3x., nepepadb. — M. : [Ipocsenienue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0d2a6c¢
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