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I[TOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma 1o XUMHUM AJi1 00y4arouIuXxcs ¢ 3aJAep>KKOM IICUXHUUECKOTO
pazButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsl COCTABJICHA B
cooTBeTCTBUM ¢ DeepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
ocHOBHOrO 0b6miero oopazoBanus (IIpukaz MunnpocsemieHusi Poccuu ot 31.05.2021
r. Ne 287, 3apeructpupoBan MuHHCTEPCTBOM IOCTUIIMU Poccuiickoit deneparnuu
05.07.2021 ., per. Homep 64101) (nanee — ®I'OC OOO), amanTUPOBAaHHON OCHOBHOM
oOpa3oBaTebHONW MPOTrPaMMOl OCHOBHOTO OOIIEro 00pa3oBaHUs OOYYAIOIIUXCS C
3amepxkKkoi mcuxuyeckoro pazsutus (mainee — I[IAOOIT OOO 3IIP), paboueit
porpamMMbl  yueOHOro mpeaMera «XuMmus» (0a30BbIil ypOBEHb), MPOTrpaMMOM
BOCIIUTAHUS OOYYAIOMIMXCS TPU TOJYYEHHH OCHOBHOTO 001Iero oOpa3oBaHUs, C
Y4ETOM pachpelieJICHHBIX IO KjiaccaMm MpOBEPSAEMbIX TPEOOBaHM K pe3ylibTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHus
U DJIEMEHTOB COJICpXKaHUs, MPEACTABICHHBIX B YHHUBEPCAIHLHOM KOAM(UKATOpE IO
xumun, KoHmernumm  mpenomaBaHus — y4eOHOTO — mpeaMera  «XUMHUS», B
o0Opa3oBaTenbHbIX Opra"u3anusax PO, peanusyroumx OCHOBHBIE
00111e00pazoBaTeabHbIE MPOrPaAMMBI.

OO0mas xapakTepuCcTUKA Y4e0HOr0 npeamera « XuMusi»

VYyebnplii  npeaMer  «XUMHS»  BXOAUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHay4HbIE NIPEAMETh. B cUCTeMe eCTECTBEHHOHAYUYHOTO 00pa30BaHuUs
XUMHMSI KaK Y4EOHBII IpeIMET 3aHUMAET BaXKHOE MECTO B [TO3HAHUU 3aKOHOB ITPUPO/IbI,
(opMUPOBaHNN HAyYHON KapTHHBI MUPA, CO3JaHUM OCHOBBI XMMHUYECKHX 3HAHMI,
HEOOXOIUMBIX JJIsl TIOBCETHEBHOW >KM3HHU, HABBIKOB 3JI0POBOTO M 0€30MaCHOIrO ISt
YeJloBeKa W OKpyKarolledl ero cpeapl oOpasza >KM3HH, a TaKKe B BOCIHMTAHHUH
DKOJIOTMYECKOMN KYJIBTYPBI.

VYcnenmHocTh M3y4eHus XUMUN CBSI3aHA C OBJAJCHUEM XUMHUYECKHUM SI3BIKOM,
coOnroieHneM TMpaBuwil 0Oe30macHoi paboThl TMPU  BBHIMOIHEHHMH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHCIIEHHBIX CBA3EH XMMUU C IPYTUMH IPEIMETAMHU
IIKOJIBHOTO Kypca.

[Iporpamma BkirO4YaeT B ce€0s OCHOBbI HEOPraHUYECKOM M OpPraHUYeCcKOn
XuMuU. ['7maBHOM wuaeell mporpaMmbl SIBISIETCA CO3/laHHE 0a30BOr0 KOMILIEKCA
OTOPHBIX 3HAHUM MO XWMHUH, BBIPAKEHHBIX B (OpME, COOTBETCTBYIOIIEH BO3pacTy
o0y4Jaroumxcsi U uX 0COObIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B comepxaHuM [aHHOTO Kypca IPEACTABICHBl  OCHOBOIOJIATAIOIINE
XUMHAYECKUE TEOPETUUYECKHE 3HAHMS, BKIIOYAIOIINE U3YYEHUE COCTaBa U CTPOECHUS
BEILIECTB, 3aBUCHUMOCTH UX CBOWCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOKCTB BEILIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEM XMMHUYECKMX IPEBPAIICHUM U IIyTEH YNPABICHUS
VMU B LIEJISIX MOJyYEHHsI BEMIECTB U MAaTEPUAJIOB.



TeopeTHyeckyt0 OCHOBY H3YyYEHUSI HEOPIaHUYECKOM XUMHUHM COCTABIISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, [lepmommnueckuii 3akon JI.MI. MengeneeBa ¢
KPAaTKMMH CBEICHMSIMA O CTPOCHHMHM aTOMa, BHAAX XHMHUYECKOW CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKLINN.

B wm3yueHmm Kypca 3HAuMTENIbHAas POJb  OTBOJUTCA XHUMHYECKOMY
AKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OMHUCAHUIO
PE3yJIbTaTOB yUEHUUYECKOTO SKCIIEPUMEHTA, COOTIOICHUIO HOPM U MpaBuII 0€301acHOM
paboThI B XUMHUYECKOM JJa00paTOPHH.

Peanuzanmst gaHHONW mporpaMMbl B Mpolecce OOy4YeHUs  IO3BOJIUT
oOyyvatouumcs ¢ 3I1P ycBOUTh KiIIOUE€BbIE XUMUYECKHE KOMIETEHIIUU U MOHAThH POJIb
Y 3HaY€HUE XUMHUH CPEU APYTUX HAYK O MPUPOJIE.

N3yyenne xuMum crnocoOCTBYeT (POPMUPOBAHUIO Yy OOYYAIOIIMXCS HAYYHOTO
MUPOBO33PEHHUSI, OCBOCHUIO OOIIECHAYYHBIX METOJOB (HAOII0JICHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO NMPUMEHEHHS HAy4YHBIX
3HAHUW, OCHOBAHHOTO HA MEXIPEAMETHBIX CBS3AX C mpeameraMu «OKpyKarolun
mupy», «Duszukan, «buonorus», «['eorpadus», «Marematukay u Qopmupyer
KOMIIETCHIIUU, HEOOXOJAUMBbIE JUIA TPOAOHKEHHS 00pa3oBaHus B  001acTH
€CTECTBEHHBIX HAYK.

N3yuenne XuUMUM CHOCOOCTBYET pa3BuTHIO Yy oOydarommxcs ¢ 3[1P
IPOCTPAHCTBEHHOIO  BOOOpa)keHUs, (PyHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHUS
BOCIPUHUMATh W KPUTUYECKU AHAIU3UPOBATHh HMH(OPMALIMIO, MPEACTABICHHYIO B
pa3anuHbIX (popmax. 3HAYUMOCTh IIpeaMeTa JJi pa3BUTHA KU3HEHHON KOMIIETEHIUU
oOyuaromuxcsi ¢ 3IIP 3akimouaercs B yCBOEHHMHM OCHOBbI XMUMHUYECKUX 3HAHHM,
HEOOXOAMMBIX JIJIsl TIOBCETHEBHOW >KM3HU; HABBIKOB 3J0POBOr0 W 0€30MacHOro i
YeJIOBEKAa U OKPYIKAIOIIEH ero cpebl 00pasa KU3HU; (POPMUPOBAHUM IKOJIOTHUECKOM
KYJBTYPBI.

[Iporpamma oTpaxaer coaepxaHue OOydeHHUs MPEAMETY «XUMHUS» C yU4ETOM
0CO0BIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN 00yyaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
PEeIMETOM «XHUMHUSD MPECTABISAET ONPEEICHHYIO TPYIHOCTD JJI1 00y4YarOIIMXCs C
3I1P. D10 cBs3aHO ¢ OCOOCHHOCTSIMU MBICTUTEIBHON I€ATEIbHOCTH, IEPUOTUYECKUMU
KOJEOAaHUSIMU BHUMAHUSA, MajbiM OOBEMOM NaMSTH, HEIOCTATOYHOCTBHIO OOIIEro
3amaca 3HaHUW, MOHWKEHHBIM I[103HABATEIbHBIM HHTEPECOM WU HHU3KUM YpPOBHEM
pEUYEBOro pa3BUTHSL.

Jlns mpeojiofieHuss TPYAHOCTEH B HM3YyYEHMHM Y4YEOHOTo mpeaMera «XUMUsD
HeoOxonuMa  ajganTanus oObeMa M XapakTepa y4yeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYydalolUXCs, y4eT uX
OCOOCHHOCTEH pa3BUTHA: UCIOJIH30BAaHUE ANTOPUTMOB, BHYTPUIPEAMETHBIX U
MEXITPEAMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuaia.

[lpy wu3yyeHnn XUMHHU HEOOXOAMMO OCYIIECTBISATh B3aUMOJICHCTBUE HA
IIOJIMCEHCOPHOM OCHOBE.

Teopetnuecknii MaTeprai peKOMEHIYETCS U3ydaTh B IIPOLECCE IPAKTUIECKON
NEeATEIbHOCTH. BO3MOKHO BBIJIETIEHNE OTACIBHBIX YPOKOB Ha PEUIEHUE 3a7a4 B CBSA3U



CO CJIOHOCTBIO aHaynu3a Tekcra oOydaromumucs ¢ 3IIP. Opranuueckoe €IMHCTBO
IPAKTUYECKON M MBICIUTENBHON NEATEIbHOCTH OOYyYarolMXcsd Ha YpoKax XHMHHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAaHHOMY YCBOEHHIO 0a3MCHBIX XUMUUYECKUX 3HAHUN
u ymeHuil. Ocoboe BHUMaHUE 0PHU H3YYECHUH XHUMHUHU YHAETSETCS HM3YyUYEHUIO
«CKBO3HBIX» MOHATHI U (HOPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Hesn u 3aga4n u3yyeHusi yueOHOTo npeamMera « XUMUs

Obwue yenu u3ydeHus y4eOHOTO MpeaMeTa « XUMUs MPEICTaBICHBI B padoueii
nporpaMMe OCHOBHOTO oOmiero oopaszoBanHusi. OHM aKTyaJU3UPOBAHBI C yYETOM
HOBBIX TPUOPUTETOB B CUCTEME OCHOBHOTO OOIIET0 0O0pa30BaHUs, HAMIPABICHHOCTH
oOydeHusl Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (DOPMHUPOBAHHE €€ WHTEIUIEKTA U
obmieit KynbTypbl. OOyd4eHne YMEHHWIO YUUTHCS U MPOJOJDKATh CBOE 0Opa3oBaHME
CaMOCTOSITENIFHO B HACTOSAIIEE BPEMsl SBISIETCS OAHOW W3 BaKHEUIMX (QyHKIHMN
y4eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMHUN.

s obyuatomuxes ¢ 3[IP, Tak ke, Kak ¥ JIsl HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaWBAIOIIMX  OCHOBHYI  0O0pa30BaTelbHYI  MpOTpamMmy,
JOMUHHPYIOIIIEe 3HAUECHNE TPHOOPETAIOT TAKUE YeiU, KaK:

* (GopMupOBaHHWE WHTEIUICKTYaJIbHO  Pa3BUTON  JMYHOCTH, TOTOBOM K
COTPYOHHYECTBY, CAMOCTOSITEIILHOMY TPHUHITHIO PEIICHUH, CIIOCOOHOMN
alanTHPOBATHCSI K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HHU;

" HaNpaBICHHOCTh OOYYCHHsS Ha CHCTEMaTHYECKOE MPHUOOIICHHE YYalluXcs K
CaMOCTOSTEIBHOM MO3HABATEIILHONW JACATEIHHOCTH, HAyYHBIM U MPAKTHYECKUM
METOaM To3HaHUs, (POPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

" o0eclieyeHre YCJIOBHH, CIOCOOCTBYIOIIUX MNPHOOPETEHHIO OOYYaroIUMHUCS
OTBITa Pa3HOOOPA3HOM JEATEIBHOCTH, TIO3HAHUS M CaMOIIO3HAHMSI, KITFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTEHIIHIT), UMEIOIIUX YHUBEPCAILHOE 3HAYCHHE IS
pa3IMYHBIX BUJIOB JCSITEIBHOCTH;

* (hopMupoBaHHE YMEHUI OOBSCHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO MUPa
Ha OCHOBAaHUY 3HAHUU M ONBITA, TOTYYSCHHBIX IPU U3YUYCHUH XUMUU;

* opMupoBaHue y 0OydYaIONMIMXCS I'YMaHHCTUYECKHX OTHOIICHWUU, TTOHUMAHUS
[EHHOCTH  XMUMHYECKUX  3HAaHUM  Juid  BBIPAOOTKH  DKOJIOTHYECKU
IeJIECO00PA3HOTO TIOBEICHUSI B OBITY M TPYIOBOW NEATEIHHOCTH B LEISIX
COXpaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOIIEH MTPUPOIHOI CPEIbI;

" pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUS OOIICYEIIOBEYCCKUX IIEHHOCTEH,
TOTOBHOCTHU K OCO3HAHHOMY BBIOOpPY TPOQHIIS ¥ HANPABICHHOCTH JIaIbHEUIIIETO
00y4eHUSI.

Kypc HampaBieH Ha pelieHue CIeayImuX 3a0ay, O00eCTICUYUBAIOIINX
peau3ayio JIMYHOCTHO-OPUEHTHPOBAHHOTO W JCSTEIBHOCTHOTO TOAXOMOB K
oOydenuto xumun odydaroruxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00ITIETO 0Opa30BaHMUS:



" (opMHpOBaHME NEPBOHAYAIBHBIX CUCTEMATHU3HPOBAHHBIX MPEACTABICHUA O
BEILIECTBAX, MX NPEBPALICHUAX M NPAKTUYECKOM IPUMEHEHUHU; OBJIAJICHUE
MOHATUMHBIM aNaparoM U CUMBOJIMYECKUM A3bIKOM XUMHHU;

" 0CO3HaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHMYECKOM HayKH Kak 0OJIacTh
COBPEMEHHOI0 €CTECTBO3HAHUS, XUMHUUECKUX ITPEBPALIEHUN HEOPraHUYECKUX U
OPTaHUYECKHUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUW XWBOW W HEXKHUBOU
PUPOJIBI; YIIIyOJIEeHHE TTPEICTABICHUN O MaTepUaIbHOM €TUHCTBE MUPA;

" OBJAJICHUE  OCHOBAaMH  XUMHUYECKOM  TPAMOTHOCTH:  CIOCOOHOCTHIO
aHAJIM3UPOBATh U OOBEKTHBHO OIICHUBATH KU3HEHHBIC CUTYAIlUU, CBSI3AHHBIC C
XUMHUEH, HaBbIKaMU 0€30MaCHOTO OOpallleHUsI ¢ BEIlleCTBAMHU, UCIIOJIb3yEMbIMU
B TOBCEIHEBHOW KW3HU, YMEHHEM aHAJM3UPOBaTh W  IUIAHUPOBATH
DKOJIOTMYECKH O€30IMacHOE TMOBEACHUE B IEJSIX COXPaHEHUs 370pPOBbS U
OKPYKaIOIIEH CPEebI;

* ¢hopMupOBaHHE YMEHUN YCTAHABIUBATH CBSI3U MEXKAY PealibHO HAOII0IaeMbIMHU
XAMUYECKMMU SIBICHUSIMH W TPOLECCAMH, MPOUCXOIAIIMMUA B MHUKPOMUPE,
OOBSCHSTH MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCHUMOCTh HUX CBOWCTB OT
COCTaBa M CTPOCHMS, a TAKXKE 3aBUCHUMOCTb INPUMEHEHUs BEIIECTB OT HX
CBOJICTB;

" MPUOOPETEHHE OTBITA UCIIOIH30BAHUS PA3IMUYHBIX METO/IOB U3yUYEHHUSI BEIIIECTB,
HAOJIOZICHUS 32 UX MPEBPAIEHUSIMHU MTPU MPOBEACHUH HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCTIOIH30BAHMUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U TPUOOPOB;

" (opMUpOBaHUE MTPEJCTABICHUNA O 3HAYCHUU XMUMHYECKOW HAYKU U PEIICHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOoOJIeM, B TOM 4YHCIE B MPEAOTBPAIICHUHU
TEXHOTEHHBIX U HKOJIOTMYECKUX KaTacTpod.

Oco0eHHoCTH 0TOOpa M aJANTALUM Y4eOHOI0 MAaTEepPHAJIA 110 XUMHH

OOyueHre ydeOHOMY MPEAMETY «XHUMHUS» HEOOXOAMMO CTPOUTH HA CO3JaHUU
ONTUMAJIBHBIX YCIOBUU JJII YCBOEHUS MPOTPAMMHOTO MaTepHaia 00ydJarouuMucs ¢
3IIP. Bosnpiioe BHHMaHuE JOHKHO OBITH yAEIEHO OTOOpY yueOHOro marepuaiia B
COOTBETCTBUM C MNPUHIUIOM JOCTYIIHOCTH MpPH COXpaHEHHU OOIero 06a3zoBOro
ypoBHS. OH [OJDKEH M0 COAEPKAHUIO M 00beMy OBITh aJalTUPOBAHHBIM IS
oOyuaromuxcst ¢ 3[IP B cooTBeTrcTBUM ¢ HX 0COOBIMH 00pa30BaTEIbHBIMU
notpeOHocTsIMU. CiieyeT 00IerYuTh OBIaJieHUE MaTepraiom ooydaromumucs ¢ 3[1P
IIOCPEACTBOM €r0 JIETAIbHOIO OOBSCHEHUS C CHUCTEMaTHYECKMM IIOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B NPHUMEHEHHHM 3HAHHUW C HCIIOJIB30BAaHUEM IIPHEMOB
AITOPUTMHU3ALIMU U BU3yaJIbHBIX OMOP, 00y4eHHUsI CTPYKTYPUPOBAHUIO MaTepHaa.

Bonpiioe 3Hauenune i NOJTHOLIEHHOTO YCBOCHUS YU4E€OHOrO Marepuaia HMeeT
Oropa Ha MEXIIPEAMETHBIE CBA3U BOIPOCOB, U3YyYaEMbIX B JaHHOM KypcCe, C TAKUMHU
yueOHpIMU TpeaMeTamu kKak «['eorpadus», «Dusuka», «buonorus». [lo3Bossis
paccMaTtpuBaTh OJMH M TOT € Yy4eOHBIH Marepuall ¢ pa3HbIX TOYEK 3pEHHS,
MEXMIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyYIlIeMYy OCMBICICHHIO, 00Jiee MPOUHOMY
3aKPEIUICHUIO TI0JyYECHHBIX 3HAHUM U IIPAKTUYECKUX YMEHHM.



[Tpu MOATrOTOBKE K ypOKaM y4UTENb TOJDKEH MPELyCMOTPETh (popMHUpOBaHHE Y
oOydJalmuxcsi yYMEHHH aHaTU3UpOBaTh, CpPaBHUBATh, 0000IIaTh H3ydaeMbIN
MaTepual, IUIAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYIIECTBIATH CAMOKOHTPOJIb.
HeoOxomuMo MOCTOSHHO CHEOUTh 3a MPaBHWIBHOCTBIO PEUEBOr0 OQPOpPMIICHHUS
BbICKa3bIBaHU# oOyuatonuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTSIMU TIOBEACHUSU JIEATENLHOCTH oOyuatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOIUM CTPOKAWUIIUN KOHTPOJIb
COOJTIO/IEHUS TPABIJI TEXHUKU O€30MaCHOCTH TP MPOBENCHUH JTA00OPATOPHBIX padoT
B XUMHUYECKOM KaOUHETe.

Buabl pesiteibHocTH oOyuyaromuxcss ¢ 3IIP, o0yciioBieHHBbIE 0COOBIMU
o0pa3oBareibHbBIMH NOTPEOHOCTAMH M o0eclme4YUBAKIINE OCMBICJIECHHOE
OCBOEHHE CO/IePKAHUN 00pa30BaHUsI 10 MpeaMeTy « XHuMHs»

Conepxxanue BUJOB JeITeNbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpeaensieTcss uX 0coObIMH 00pa30BATENbHBIMU NOTPEOHOCTAMH. [IoMUMO MIMPOKO
ucnonb3zyembix B OOIT OOO o6umx as Bcex 00y4aroluxcsi BUJIOB JA€ATEIbHOCTH
ClIeyeT YCWIUTh BUIBl ACSITEIbHOCTH, CHEHU(pUYHBIC NJs JaHHOM KaTeropuu
oOydaromuxcsi, i  00ecrnedYeHHus OCMBICIEHHOTO OCBOEHHS  COJIEp>KaHus
oOpa3oBaHMs IO MPEAMETY: YCHJICHHE NPEIMETHO-IPAKTHUUECKON NeATEIbHOCTH C
aKTHBU3allME€  CEHCOPHBIX  CHUCTEM; 4YEPEIOBAaHWE BHJIOB  JIEATEIBHOCTH,
3aJIEUCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepHala ¢ OIOPOi Ha
QITOPUTM; «IIOIIArOBOCTH)» B U3YUYECHUH MAaTEPHAJIA; UCIIOJIb30BaHUE JOTIOJHUTEIBHOU
BHU3yaJIbHOM OMNOpPBHI (IJIaHbl, 00pa3Lbl, CXEMbI, 1a0JIO0HbI, ONOpPHbIE TaOmuIbl). s
pazBuTus 'y oOywaromuxcs c¢ 3[IP ymenuss pgenatb BbIBOJBI, (POpMUPOBaHUS
IPAaMOTHOTO PEYEBOI0 BBICKA3bIBAaHUSI HEOOXOAMMO UCIIOJIB30BaTh OMOPHBIE CIOBA U
kinume. Oco0oe BHHMaHuE CIEAyeT YICIUTh OOYUYEHHUIO CTPYyKTYypHUPOBAHHUIO
MaTepuasa: COCTAaBICHHE PUCYHOUHBIX M BEpOAIbHBIX CXEM, COCTaBJIICHHE TabiuIl,
cocTaplieHHE KJacCU(PUKAMU ¢ 0003HAYEHHBIMU OCHOBAHUSAMU JJISl Kilaccu(UKamu
Y HaIlOJIHEHUE UX TPUMEPAMHU U JIp.

Temarnueckas u TepMHHOJIOrHYecKkas Jiekcuka coorseTcTtByer OOIT OOO0.

Jia obyuaroumxcs ¢ 3IIP cymiecTBEeHHbIMH SIBISIIOTCS MpPUEMBbI PabOThI C
JIEKCUYECKUM MaTepualioM 1o mnpenMery. [IpoBoautcs chnenuanbHas paboTta 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yuaeMble TepMUHBI BBOASTCS Ha MOJIUCEHCOPHOM OCHOBE, 00s3aTeNIbHa BU3yallbHAS
NOJJICPXKKA, aJITOPUTMBI pa0OTHI C OIIPEIECTICHUEM, OTTIOPHBIE CXEMBI JIJISl aKTYalTu3aluH
TEPMUHOJIOTHH.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @enepalibHbIM TOCYAApCTBEHHBIM 00Pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O 00111ero 00pa3oBaHus yueOHbBIN MpeaMeT «XUMHsD» BXOJUT B
npeIMeTHYI0 00acTh «EcTecTBeHHOHAYUYHbIE TIPEIMETHI» U SIBIIAECTCS 003aTeIbHBIM
IUI U3YYEHMUSL.



YueOHbIM MJIaHOM Ha €€ M3ydeHue OTBe/eHO 136 yueOHBIX 4acoB — MO 2 4 B
HeJeno B 8 1 9 kilaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOro mnpeamera «XUMHsD, NPEICTaBIEHHOE B paboueit
nporpamme, cootBercTByer PI'OC OOO, pa3zpaboTaHoO ¢ y4YeTOM OCHOBHOM
o0Opa30BaTeNbHON MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs 1O Yy4eOHOMY
npeaMeTy «XuMUs», COOTBETCTBYET aJalTUPOBAHHOM OCHOBHOM 00Opa3oBaTeNbHOM
mporpaMMe OCHOBHOTO OOIIero oOpa3oBaHus OOyYaroOmIMXcs C  3aJepiKKOM
MICUXUYECKOTO Pa3BUTHSL.

COLAEPXAHUE YYEBHOI'O ITPEJIMETA « XMW S»

8 KUIACC

IlepBoHaya/ibHbIe XUMHYECKHUE MOHATHS

[Ipenmer xumun. Pone xumuu 6 oncusnu uenosexa'!. Tena u BellecTsa.
Pu3nyecKre CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHUE BEIIECTB. XuMmus 8 cucmeme
nayk. Yucteie BemiectBa M cMecH. CnocoObl pasgeneHust cmeced. IlpaBuia
0e30macHOro 0OpaIlleHus C BEMIECTBAMU U JJaOOpaTOpHBIM 000pyaoBanueM. [lonsamue
0 Memooax NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIEMEHTHI. 3HAKU (CMMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENbHAs aTomHas wmacca. [IpocTele U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas ¢opmysna. BageHTHOCT aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENIbHAS MOJIEKYJIsIpHasi Macca. MaccoBast
J10JI1 XUMUYECKOTO JIEMEHTa B COEIMHEHUU.

PuU3UYEeCKue W XUMHYECKHE SBJIEHUS. XUMHYECKas peakuus. lIpuzHaku
XUMHYECKUX PEAKIUN. Y PaBHEHUS XUMAYECKUX PEAKIUN. 3aKOH COXPAHEHUS MACChI
BemecTB. Krnaccudukanuss XMMHYECKHX peakuud (COeAMHEHHS, pa3loKEeHHUS,
3aMeleHns, 0OMeHa).

XUMHAYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM MOCYA0U, C MPaBUIIAMHU
paboThl B 1aboparopur U nMpuéMamMu OOpaIieHus ¢ JJabopaTOPHBIM 000PYI0BAHUEM;
U3yuyeHHEe U OMNHMCaHUE (PU3UUYECKHUX CBOMCTB O0Opa3LlOB HEOPraHMYECKUX BELIECTB;
HaOmoienue ¢Gu3nyueckux (IUIaBJICHHE BOCKA, TasHUE JibJla, pacTUpaHHE caxapa B
CTYIIKE, KUTICHUE U KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, POKATMBAHKE
METHOM IPOBOJIOKH, B3aHMMOJICCTBHE MeEJla C KHCJIOTOM) sIBJICHUH, HAOJIOJIeHUE U
ONKMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuuid (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHe THIPOKCHIA MEIU
(IT) mpu HarpeBaHuu, B3auMO/ICHCTBHE KeTe3a ¢ pacTBopoM coiiu Meau (I1));uzyuenue
CIOCOOOB pa3JieNeHHsl CMecei (C MOMOIIBI0 MarHuTa, (UIbTPOBAaHHUE, BbITAPUBAHUE,
TUCTWUISILMSA, XpoMarorpadus), MpoBeIeHNE OYMCTKY MOBAPEHHOM COJIH; HAOJI0IEHUE

! 3,HGCL " fajiec€ KypCuBOM 0003HAYCHBI TEMbI, U3YUYCHUEC KOTOPBIX IPOBOAUTCSA B O3HAKOMUTECIIbHOM IIJIaHEC. Hez:aror
CaMOCTOATEJIILHO OIPCACIACT 00BeEM n3y4yacMoro mMarcpuajia.



U ONMCaHWE PE3yJIbTATOB MPOBEICHHUS OMbITA, WILTIOCTPUPYIOUIETO 3aKOH COXPaHEHMSI
MAacChl; CO3JaHle MO/IeIEN MOJIEKYJI (IIapOCTEPIKHEBDIX ).

Ba:xkHeimue npeacTaBuTe M HEOPraHUYECKHX BELECTB

Bo3nyx — cmecp razos. CocraB Bozayxa. Kucimopon — 371€MEHT M MpPOCTOE
BenlecTBo. Haxoxaenue kuciaopoa B mpupoje, Gu3nyecKue i XMuMUIeCKHe CBOICTBA.
Peaxiuu ropeHust MpoOCTHIX U CIOKHBIX BemecTB. CrocoObl MOMy4YeHus: KUCIOpoia B
naboparopuu u npomwiunennocmu. Ilpumenenue kucinopoaa. [lonstue 06 oxcuaax.
KpyroBopot kucnopoja B npupoae. 0301 — aniomponHas Moougurayus KUciopood.

Tennosoti 3¢hghexm xumuueckoii peakyuu, mepmoxumuyeckKue ypagHeHus, 3K30-
U DHIOTEPMHUYECKUE peaKUUu. Tonaueo: yeonvb u Mmemaw. 3azpsazHeHue 6030yxad,
YycuieHue napHuKo8o2o d¢gexma, paspyuieHue 030H08020 CIOS.

Bonopoa — anemeHT u nipoctoe BemiecTBo. HaxoxaeHue Bogopoaa B MpUpPO/IE,
(dbuznyeckrue U XMMUYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETaNIaMHU
U OKCHJIaMHU METAIIJIOB), MPUMEHEHHE, cnocoobl noayuenus. [loHsTHe 0 KUCIOTaxX U
COJISIX.

KonuuectBo BemiectBa. Moib. MosnsipHas macca. 3akoH ABorazipo. MomsipHbIi
00béM ra3oB. Pacuersi mo xumuueckod ¢opmyne. Pacuersr maccoBoil oM
XUMUYECKOTO 3JIEMEHTAa B COEAMHEHHMH, KOJMYECTBAa BEUIECTBA, MOJSPHOM MAacChl,
MOJIIPHOTO 00BbeMa ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsa 600vl. Boga. Ee coctaB, ctpoeHue U MOJIeKyJbl. Boda
Kak pacmeopumenv. PacTBOpbl. [lonsamue O HACbIWEeHHbIX U HEHACHLIUWEHHbIX
pacmeopax. [lonamue pacmeopumocmu eeujecmé 6 6ode. Pacuer maccoBoil A0IU
BEILIECTBA B pacTBOpe (MpOLEHTHAas KOHLEHTpauus). MaccoBas [0y BelIeCTBa B
pacTBope. Xumuueckue c60licmea 800bl (pasnodicenue, peakyuu ¢ Hampuem, OKCUooM
Kkanoyus, okcuoom cepwvl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU
oxcuoamu). Ilonamue 06 ocuosanusix. Ponv pacmeopos 6 npupode u 6 odacusnu
yenogexa. Kpyezosopom 600wl 6 npupooe. 3arpsi3HEHUE NMPUPOJHBIX BoA. OxpaHa U
OYMCTKA MPUPOJHBIX BOJ.

Baxneiiimue kimaccel  HeopraHudeckux —coeauHeHuil. Knaccuduxanus
HEOpraHu4yeckux coeauHeHuil. OKcuubl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, ampomepnble, Heconreobpazyroujue - Ha npumepe oxcuoa yenepooa (I1l) u
oxcuoa azoma (Il)), nomenxnamypa. Ilonywenue u XUMUYECKHE CBONCTBA OKCHIOB
(B3auMojielicTBUE C BOJOM, KuciaoTamu, menodamu). OcHoBanus. Knaccudukaims
OCHOBaHWW: MIENOYM W HEPACTBOPUMBIE OCHOBaHUsS. HomeHKiarypa OCHOBaHMI.
du3MUecKue W XUMHUYECKHE CBOMCTBA OCHOBAHUMU (B3aMMOJICCTBHE C OKCHAAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMHU). [lonyuenue ocHosanuil.

Kucnotsr: coctas, knaccudukans, HOMEHKIATypa, GU3HIECKUE U XUMUIECKUE
CBOMCTBa (B3aMMOJICUCTBUE C METaUIaMU, OCHOBHBIMHU OKCHJIAMH, OCHOBAHUSMH,
COJISIMH, HAa TPUMEPE COJSHOM W CEPHOM KHCIOT), Cnocoovl noayuenus. Psp
aktuBHoctn MetauioB H. H. bekeroa. Cosm (cpenHue): HOMEHKIATypa COJEH,
CnocoObl NoyYeHus, B3aUMOJEHCTBUE COJIe ¢ MeTalaMH, KUCIOTaMH, IIeJI0YaMU U



COJISIMH, IPUMEHEHUE.

[Tonarue 06 aMdoTepHBIX TUAPOKCUIAX (HA MpUMEpPE IUHKA U AIOMUHUSA).
Xumudeckue ceoticmeda (83aumooelcmeaue ¢ KUCIOMAamu U Weaouamu, pasiodxcerue npu
Hazcpeeanuu) u noaydenue.

['eHeTnyeckass CBA3b MEXKIYy KJIaccaMH HEOPraHMYECKUX COEIUHEHHUII.
['eneTnueckue psbl.

XUMUYECKUI  AKCIEPUMEHT: KA4eCTBEHHOE OMPEACIICHHE COAECpKaHUs
KHUCIIOpOJia B BO3yXE; MOJyYCHHE W M3YyUYCHHUE CBOMCTB KHUCJIOPOHA; HAOIOJCHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (mo»xapa); O3HaKOMJICHHE ¢ oOpas3llaMd OKCUJIOB U ONKMCAHUE MX CBOWCTB,;
MOJIyYeHUE M U3y4YeHHE CBOMCTB BOJIOpoja (ropeHue); HaOIoJeHue o0pasioB
BEILIECTB KOJIMYECTBOM 1 MOJIb; MCCIIEOBAaHNE OCOOCHHOCTEN PAaCTBOPEHUSI BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JI0JIEM pacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOJBI C METaJUIaMH (HAaTpUeM U
KaJIbIIeM) (BO3MOKHO HMCIOJIb30BaHKUE BUICOMATEPHUAIIOB); OINPEEICHUE PaCTBOPOB
KUCJIOT Y IIeJ04Ye C TIOMOIIbI0 HHIMKATOPOB; HCCIEIOBAaHUE OOpasiioB
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB; HAOJIONECHHE U3MEHEHHS OKPACKH
WHJMKAaTOPOB B PacTBOpax KUCIOT M IIEIOYEH; U3yYeHUE B3aUMOAECHCTBUS OKCHIA
menu(Il) ¢ pacTBOpOM CEpHOM KHCIOTBHI, KHCIOT C MeTallaMH, peaKIui
HEWTpanu3aluy; T[OJyYeHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO
MeTajila IpyTMM U3 pacTBOpPa COJIM; PELICHUE HKCIEPUMEHTAJIbHbBIX 3a7ad M0 TeME
«BaxkHelme KIacchl HEOPraHMYECKUX COETUHEHUI.

Iepuoanyeckuii 3axoH u Ilepuoauyeckas cucrema

xumuueckux 3j1eMeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.

Xumuyeckas cBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBble TMONBITKM KIACCH(PUKALMM XUMHYECKUX 3ieMeHToB. lloHstue o
IpyIIax CXOIHbIX 3JIEMEHTOB (LIEIOYHBIE U IEJIOYHO3EMENBHBIE METAILIIBI, [aJIOT€HBI,
WUHEPTHBIE Ta3bl). JemeHmvl, KOmopvle 00pazyiom amgpomepHvie OKCUudbl U
2UOPOKCUODL.

[lepuoguueckuii 3akoH. Ilepuonnueckass cucTEMa XHUMHUYECKHX 3JIEMEHTOB
J1. 1. MenneneeBa. KopoTkornepuoaHas u dauxnHonepuoonas Gopmsl [leproaudeckoi
cucteMbl xuMmuueckux snemeHToB JI. UW. MennmeneeBa. llepuonbl W TpyIiIibl.
PU3NYECKHN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siep. M3omonsi. IneKTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX 1eMeHTOB [leprnonnyeckoit
cucrembl JI. 1. MenneneeBa. XapakTepuCTHMKa XUMHUYECKOIO 3JIEMEHTA IO €ro
nosnoxxeuuto B [lepuonnueckon cucreme /. . Menneneena.

3axonomepHocmu U3MeHeHUsl CBOUCME INEMEHMO8 MATbIX NEPUOVOE U 2TIABHBIX
noo2pynn, 6 3a8UCUMOCMU OM AMOMHO20 (NOpsAO0K068020) HOMepa 3Hauenue
Ilepuoouueckoeo 3axona u Ilepuoouueckoti cucmemvl XUMUYECKUX IIEMEHMO8 Ol
pazeumus Hayku u npakmuku. /{. U. Menoeneeg — yuénulii u eparicoanuH.



Xumuueckass cBsi3b. KoBaneHTHas (MmOdsipHass M HEMOJSIPHAsl)  CBSI3b.
InexmpoompuyamenbHOCmMb AMoMO8 XUMU4ecKux 21emenmos. VIonHas CBs3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEINBbHBIE peakiuuu. [Iponecchbl
OKHCJIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTENH.

XVWMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE OOpas3lOB BEIIECTB METANIOB U
HEMETAJUIOB; B3aMMOJICHCTBHE THIPOKCUIA HUHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH;
IIPOBE/ICHHE OIBITOB, WUTFOCTPUPYIOLIUX MIPUMEPHI OKHUCITUTEIBHO-
BOCCTAHOBUTEJBHBIX PeaKUUii (TOPEHUE, PEAKIIUU PA3JIOKEHUS, COCITUHEHHUS ).

MexnpeaMeTHbie CBA3H

Peanuzammst MeXIpeAMETHBIX CBS3€H NPH H3YYECHUHW XMMHUHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 MCITOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH,
TaK ¥ TIOHSITHH, SIBJISIONTUXCS CUCTEMHBIMHE JIJIST OT/ACIIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO ITHUKIIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, TEOpHS,
3aKOH, AaHaldW3, CHHTE3, KiacCU(UKAIuUs, TEePUOJANYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHUE.

®dwuszrka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsijl, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, T'a3, GU3NUYECKUE BEIMUMHBI, €IUHULIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: ¢porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MMOPOJIbI, MOJIE3HBIE
HCKOITaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKius

[lepnonnueckuit 3akoH. llepuommyeckass cucrtemMa XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CtpoeHrne aTroMoOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHs, KAIbLH U UX COCINHECHUN B
COOTBETCTBUH C IIOJIOKEHHUEM JJIEMEHTOB B lIeproanueckoi cucteme u CTpOEHUEM UX
aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOM CBSA3U. THIIBI KPUCTALNIMYECKUX
PELIETOK, 3a6UCUMOCTb CEOUCME eujecmea om muna KPUCMaiiudeckou peuémru u
8UOA XUMUUECKOU CEA3U.

Knaccudukaius 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXTyHapOIHAs
Y TpUBHAJbHAsA). XMMHYECKHE CBOMICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM
KJIacCaM HEOPraHUYECKUX COCAUHEHMM, TIE€HETHYECKas CBA3b HEOPraHUYECKHUX
BEILECTB.

Knaccudukanus XUuMHUECKUX peaKIfil Mo pa3IMuHbIM NIpU3HaKaM (110 YHCITy U
COCTaBY YYacCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIJIOBOMY 3P EKTy, 10 U3MEHEHUIO
CTETNIEHEW OKHMCIIEHMS] XUMHYECKHX JJIEMEHTOB, 10 00pamumocmu, no Y4acmuio



Kkamanuzamopa). IK30- U SHI0TEPMUUECKUE peaKIuu. TepmoxumuiecKue ypagHeHus.

llouamue o cropocmu xumuyeckou peakyuu. llonamue o6 obpamumvix u
Heobpamumuvlx Xumuyeckux peaxkyusax. llonamue o 20MO2eHHbIX U 2emepO2eHHbIX
peaxyusax. Ilowamue o xumuueckom pasHosecuu. Cmewenue XUMUYECKO20
pasnogecus. Pakmopwl, erusAOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U noI0HCeHue
XUMUYECKO20 PABHOBECUA.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  pPEaKIMH,  JJEKTPOHHBIM  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM pEeaKLMH. CocraBienue ypaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  C  HMCIOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37IEKTPOTUTHYECKONU TUCCOMALIUN. DIEKTPOIUTHUECKAS TUCCOLUALIHUS.
DNEeKTpOJIUTBl W HEdNEKTpoJuThl. Kartuouel, aHuoHsl. Mexanusm ouccoyuayuu
gewjecme ¢ pasIudHbIMU BUOAMU Xumudeckou ceasu. Illowamue o cmenenu
ouccoyuayuu. CUIbHBIC U CTA0bIE JICKTPOIUTHI.

Peakiuu noHHOTO 0OMeEHa. Y clIOBUS MPOTEKAHUS PeaKMii HOHHOTO OOMEHa /10
KOHIIA. [[oHBIE M COKpAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUN. X MMUYECKHE CBOWCTBA
KHCJIOT, OCHOBAaHMU W COJIEW B CBETE MPEJCTaBICHUN OO0 3IICKTPOIUTHUYECKOM
nucconmaru. Cpena pactBopa. KadecTBeHHbIE peakiuyu Ha KaTHOHBI M aHHUOHBI:
XJOpua-, OpoMuI-, MOAMI-, CyibdaT-, KapOoHaT-, cuUiIMKar-, (ochar- aHUOHBI,
TUAPOKCUJI-MOHBI; KATUOHBI aMMOHUS, MarHusi, Kajablus, aTlOMUAHUS, *Keme3a (2+) u
(3+), Mmenu (2+), nuHKA, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHWMHYECKUI 3KCHEPUMEHT: O3HAKOMIICHHE C MOJEISMU KPUCTAJUIMYECKHX
PEIETOK HEOPTraHUYECKUX BEUIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aamasa),
CIIOXHBIX BEIIECTB (XJIOpHJa HATpusA); HCCIECIOBAaHUE 3aBUCUMOCTH CKOpPOCTH
XUMUYECKOM peakIMu OT BO3ACUCTBUSL Ppa3IMUHbIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCA TUCCOLMALIMUA KUCIOT, IEI0YeH
u coyied (BO3MOXXHO MCHOJb30BAaHUE BUIAEOMATEPUAIIOB); MPOBEACHHE OIBITOB,
WLTIOCTPUPYIOLINX TPU3HAKA MPOTEKAHHUs peakiuii HOHHOTO oOMeHa (oOpa3oBaHUE
ocaJika, BblIEJICHUE ra3a, 00pa3oBaHUE BOJbI); OIBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pEAKIMi (TOpeHue, peakiuu pPaslIoKeHHUs,
COEJIMHEHMSI ); Pacro3HaBaHWE HEOPTaHMYECKUX BEIECTB C MOMOIIbIO Ka4YECTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE SKCIEPUMEHTAIIbHBIX 33/1a4.

HemeTtanibl U MX coeIMHEHUSA

OOmast xapakTepucTHKa TaloreHoB. (COOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne W (U3HYECKHE CBOWCTBA IMPOCTHIX
BEIIIECTB — TAJIOTEHOB. X UMUYECKHE CBOMCTBA HA TpUMepe xjopa (B3auMOJICHCTBUE C
METaJUIaMH, HEMETAJUIaMHU — BOJOPOAOM U KHCIIOPOJOM, weaouamit). XI0pOBOJIOPO.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, HOIyYeHue, IPUMEHEHUE. [[elicmaue xiopa
U XJI0p08000PO0a HA OP2aHU3M Yeoseka. BaxHeuIme XJIOpUIpl U UX HAXO0XICHUE B
MPUPOJIE.

O6mias xapaktepucTuka sieMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTPOCHHS



aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Crpoenuie u (pu3myecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbie MOAM(PUKALIMK KUCIOPOAa U cepbl. XHUMHUYECKHUE CBOMCTBA CEpBI
(B3auMoOJI€HiCTBUE C HeMmemanilamu — BOJAOPOIOM M KHUCIOPOJIOM, METallJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOA: CTPOECHUE,
(¢u3nyecKkue U XUMUYECKHE CBOICTBA (KUCIOTHBIE U BOCCTAHOBUTEIIBHBIE CBOICTBA).
Oxcuapl cepbl Kak TMPEACTABUTENM KHUCIOTHBIX OKcHaoB. CepHas KucioTa:
dbu3udyeckre W XUMHUYeckue cBoicTBa (oOmue m cnenuduueckue). Conm CepHOM
KHCIIOThI, KAUECTBEHHAs peakuus Ha cyibdar-uoH. CepHUCTast KUCI0Ta. Xumuyeckue
peaxkyuu, nexcaujue 8 0CHO8e NPOMbIUIEHHO20 CROCOOA NOJIYYEHUS CEPHOU KUCTOMDbL.
Haxoxnenue cepbl 1 €€ coequHEHN I B Ipupoe. [I[pumeHenne cepol U €e COeTMHEHUN
B OBITY W B NPOMBINIICHHOCTH. Xumuueckoe 3acps3Henue OKpydscarowell cpeobvl
COCOUHEHUSIMU Cepbl (KUCTOMHbIE 00MCOU, 3acpsi3HeHUue 68030YXa U B8000EMO8),
Ccnocobbl e20 NPeodomepPaLetusl.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aToMOB a30Ta U (pochopa, XxapakTepHble CTENIEHU OKUCIEHUS.

A30T, pacmpocTpaHeHHe B NpUpoAe, (PU3MUECKHMe U XUMHUYECKHE CBOMCTBA
(B3auMozelicTBUE € MeTalylaMd M HEMETaUIaMH - KHUCJIOpPOJIOM M BOJOPOAOM).
Kpyrosopot a3zora B mpupoje. Ammuak: (u3MUeCKHe U XHMUYECKUE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBAa BOJHOIO PAcTBOpa), HOJAyYeHue N TPUMEHEHHE.
Conu amMMOHHUA: COCTaB, (PU3NYECKUE U XHMHUYECKHME CBOMCTBa (pa3joxeHHeE,
B3aMMOJICUCTBHE CO IIesioyamu), npuMmeHeHue. KadecTBeHHas peakiysi Ha HOHBI
aMMOHUS. A30THasi KUCIOTa, €€ (PU3MYECKHME M XMMHUYECKHE CBOMCTBa (oOume u
cnenupuueckue), noayuenue. Hutpatel (pasznokeHue). A30TUCTas KHCIOTA.
Hcnonbs30BaHrne HUTPATOB U COJIEM aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX YAO0OPEHUM.
Xumuueckoe 3azpszneHue oxkpyyicaiowell cpeobl COeOUHEHUAMU a3oma (KUciommubie
000ic0U, 3azps3HeHUe 8030YXa, NOUEbl U B0O0EMOS).

docdop, arromponnvie moougurayuu gocgopa, GU3NIECKNE U XUMHUICCKUE
CBOMCTBa (B3aMMOJICMCTBHE C METa/NIaMHU, HEMETAJIaMH, KOHYEHMPUPOBAHHLIMU
asomuou u ceproti kucromamu). Oxeun docdopa (V), oprodochopHas kucnora:
du3nueckue M XUMUYECKHE CBOWCTBA, nonyyeHue. llonamue o MuHepanbHvix
yO0oopeHusax: numpamol u goocpamul. Ilonsamue o komniexcHvix yoodbpenusx. O01as
xapakTepucTka 31eMeHToB [VA-rpynnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB yTiepo/ia
U KpeMHUs. BaleHTHOCTh M XapakTepHbIE CTENIEHU OKHCIICHHS aTOMOB yTJepoJia U
KpeMHus. PacnipocTpanenue yriiepoia B Ipupo/jie, XapaKTepHbIE CTEIIEHN OKUCIICHHUS.

Yrnepon, amnorpomnHbie Moaudukanuu (rpadut, anmas), QPU3NYECKUE U
XUMHUYECKHUE CBOWCTBAa MPOCTHIX BEHIECTB (B3aMMOJECHCTBUE C METaUIaMH,
HEMETAITIAMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU Kucromamu). AIcopOus.
KpyroBopoT yriepoaa B npupoe. OKCupl yriaepoaa, ux QU3n4eckue 1 XuMUIecKue
CBOIICTBa, TMOJIydeHHE U INPUMEHEHHUE, JeWCTBUE Ha OpraHu3M YeJIOBEKa.
Oxonoeuueckue npobaemvl, cesa3aHHble ¢ oKkcuoom yenepooa(lV), eunomesa
2106aNbHO20 NOMeENIeHUs KIUMama, NapHuKossli 3¢gexm. YToIbHAs KACIOTA U €€



COJIM, UX (U3NYECKHE U XUMHUYECKHUE CBOICTBA, nOIyYeHUe U NpUMeHeHue.
KauectBenHnas peakuusi Ha KapOoHaT-uoHbI. Vcrnosb3oBaHue kapOOHATOB B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO3SMCTBE.

OOb1ue npencTaBieHrs 00 0COOEHHOCTSAX COCTaBa M CTPOCHUSI OPraHUYECKHX
COCIMHEHMI yTriiepojia (Ha mpuMepe MeTaHa, dTUJICHA, 3TaHOJa, YKCYCHON KUCIIOTHI.
Ux cocmas u xumuueckoe cmpoenue. Knaccugurxayus opeanuveckux eeujecms.
[TonsiTe 0 OMONMOTUYECKM BaXKHBIX BEIIECTBAX: JKUpaX, OEIKax, YriIeBOJax — U UX
pOJIU B )KM3HM uesoBeKa. MamepuanvHoe eOUuHCmMBE0 0peanuiecKux U HeopeaHu4ecKux
CcOeOuHeHUl.

Kpemuuii, ero Qusnueckue u XUMHUYECKHE CBOWCTBAa (Ha TpUMeEpe
B3aUMOJCHCTBHSI C METAJIaMHd W HEMeTalJlaMH), HoJyYeHue U TPUMEHEHHE.
Coeodunenus kpemuusi 8 npupooe. Obwue npeocmasienus 06 oxcuoe kpemuus(lV) u
Kpemuuegoul kucrome. Cunukamel, (pusuyeckue u Xumuyeckue ceoucmea, noyyeHue u
npumeHeHue 6 Oblmy, NPOMBIUWIEHHOCMU (6 MEOUYUHCKOU, INeKMPOHHOU,
cmpoumenvHou u op.). Basicneiiuiue cmpoumenvhble Mamepuansl: Kepamukda, Cmekxio,
yemenm, ©OemoH, owcenezobemon. Ilpobremvl  6e30nACHO20  UCNONBL308AHUSA
CMPOUMENTLHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUN SKCIEPUMEHT: U3ydyeHHE OOpaslloB HEOPTaHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KHUCJIOTBI; IIPOBEAECHUE KAUECTBEHHBIX PEAKIIMN HA XJIOPUA-UOHBI U
HAOJIOZICHUE TPU3HAKOB WX TMPOTEKAHUS; OIMBITHL, OTpakarone (U3NYECKUe Hu
XUMUYECKHE CBOMCTBA TaJOr€HOB U HUX COEAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHAJIOB); O3HAKOMJICHHE ¢ oOpaslamMu XJOpUJIOB (TajlOT€HU]IOB);
O3HAaKOMJICHHE C 00pa3laMu cepbl U €€ COSAUHEHUSIMHU (BO3MOKHO MCIOJIB30BAHUE
BHJICOMATEPHUAJIOB); HaOJIOJCHUE Tpollecca OOYrauBaHUsI caxapa IO JCHCTBUEM
KOHUECHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI; H3YYEHHE XHUMHUYECKHX  CBOWCTB
pa30aBIICHHOW CEpHOW KUCIOTHI, MPOBEJCHUE KAaUYECTBEHHOW PEAKLUMU Ha CYyJb(aT-
MOH W HAONIOJCHWE TpHW3HaKa € NPOTEKaHWsS; O3HAKOMJICHHE C (HU3UICCKUMH
cBOiicTBaMH a30Ta, ¢ocPopa U UX COEOUHEHUN (BO3MOKHO HCIOJIB30BAHHE
BUJIEOMATEpHAIOB), oOpaslaMu a30THBIX M (OChHOPHBIX YAO0OpECHHUH; TOIyYeHHE
aMMHaKa M U3Y4YEHHE €ro CBOMCTB; MPOBEJCHHE KAYeCTBEHHBIX PEaKlUi Ha HOH
aMMoHus M (pocdar-uOH M M3yuEeHHUE NMPHU3HAKOB UX MPOTEKAaHUs, B3aUMOJCHCTBUE
KOHILIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MeAbI0 (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHAIOB); M3y4YE€HHE MOJIeJIed KPUCTAUIMYECKUX PEeIIETOK —aiMmasa,
rpaguTa; O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM MPOTUBOra3a; MOJIyYeHUE YIIEKUCIIOro ra3a
M W3YYEHHE €r0 CBOWCTB; MPOBEICHHE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT- H
CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHUE C TIPOTYKITHEH
CUJIMKATHOW TPOMBIIICHHOCTH; PEIICHHE HKCIEPUMEHTAIBHBIX 3a7a4 IO TeMe
«BaxHenmmne HeMeTaIUIbl U KX COEAUHEHUS.

MeTaibl 1 UX COeAMHEHHUS
O6H13.$I XApaKTCPUCTUKA XUMHUYCCKHUX J3JICMCHTOB — MCTAJIJIOB HA OCHOBAaHHUU



ux nonoxeHusa B llepuogumueckodl  cucteMe  XMMHMYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHue MeTtajuioB. MeTannueckas CBA3b
U METaJuIM4yecKas KpUCTAUIMYECKAasT PEmETKA. ODJIEKTPOXUMHYECKHM P
HANPSDKEHUW  MeTauioB. @OU3MYECKME © XUMHYECKHME CBOWMCTBA METAJIOB
(B3aMMOICHICTBHE C KUCIOPOJOM, BOAOU, Kuciotamu). Obwue cnocobwvl noayueHus
memannos. Ilonamue o KOppo3uu mMemanios, OCHOBHbIE CNOCOObL 3aUUMbl UX OM
kopposuu. Cniagwvl (cmanv, 4yeyH, OI0paIiOMUHUL, OPOH3A) U UX NpUMeHeHUe 8 ObimYy
U NPOMBIUUTEHHOCTIU.

[Ilenounsie MeTaiuibl: noJjioxkeHue B llepuoamyeckon cUCTEME XUMUYECKUX
anementoB [[. M. MenneneeBa; crpoenue aroMoB. HaxoxaeHue B mpupoe.
dusznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl U
TUJIPOKCUIBI HATPUA U Kaliusl. [ [puMeHeHne MET0YHBIX METAIIJIOB U UX COCIMHEHUI.

IIlenouHO3eMENbHBIE  METAJUIBLI  MarHMM W KaJbLUM:  IOJOKCHHUE
B [Iepuonnueckoi cucreMe xumuueckux sneMeHToB 1. 1. MenaeneeBa; cTpoeHUe X
aTOMOB; HaxOXJeHHE B Mpupoje. OU3nuecKknue U XUMMUYECKUE CBOWCTBA MAarHus U
Kayblus. Baxuelie coeMHEHUs Kaablns (OKCU, TUAPOKCU, COJn). Kécmrxocms
8000l U CNOCOOBL €€ YCMPAaHeHUsl.

AsroMuHUN: Tionokenne B Ileproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHME aTroMa; HaxoXAeHUe B npupone. dusnueckue u
XUMUYECKHUE CBOMCTBA altOMHUHHS. AMQOTEpHbIE CBOWCTBA OKCHIA U THUIPOKCHUIA
ATOMHUHUSL.

Kenezo: monoxenne B Ileproanyeckoil CUCTEME XUMHUYECKUX JIIEMEHTOB
JI. 1. MenneneeBa; CTpOEHHME aToMa; HAxOXKIEHWE B mnpupone. Pusmyeckue u
XUMUUYECKHE CBOIMCTBA )KeJe3a (B3auMOICUCTBUE C METAINIAMU, KUCJIOTAMHU U COJISIMU ).
Oxkcupael, rugpokcunbl u conu sxenesa(ll) u sxemeza(Ill): cocras, cBoiicTBa u
noJyyexue.

XUMUYECKUI SKCIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METAJJIOB U CIIJIaBOB,
ux (U3MYECKUMHU CBOWCTBAMHU;, W3Yy4YCHUE PE3YJbTATOB KOPPO3UU METAILIIOB
(BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJEHCTBUA
OKCHJIa KaJIbLIUSI M HATPHs C BOAOW (BO3MOKHO MCIIOJIb30BaHHUE BUIEOMATEPUAJIOB);
UCCIICOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHHS KEJIe3a B KUCIOPOAE
(BO3MOXXKHO ~ HCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB);  NPU3HAKOB  MPOTEKaHUSA
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, Kajablus, aTFOMUHUS, IUHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGmroneHNE W OMUCAHKE MPOIECCOB OKPAITUBAHUS TIAMEHU
MOHAMM HATpUs, Kajlus U KajblUs (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPHUAIIOB);
uccaenoBanre aM(pOTEPHBIX CBOMCTB THAPOKCH/IA aTIOMUHHS M THIPOKCUIA ITUHKA,
pElIeHUE SKCIEPUMEHTAIBHBIX 3a1ad Mo TeMe «BaxHeilmme MeTamwibl U UX
COCIUHEHUS.

Xumusa u okpyscarowan cpeoa
Hoevle mamepuanvr u mexunonoeuu. Bewecmea u mamepuanvl 8 no8ceOHesHOl
JHCU3HU YenogeKka. Xumus u 300poeve. beszonacnoe ucnonvsosanue eeuwjecms u



Xumuyeckux peaxyuu 6 Ovimy. Ilepsas nomowp Npu XUMUHECKUX —0HCO2AX
u ompasnenusx. OCHOB8bl dKOI02UYECKOU 2pamMomHocmu. Xumuieckoe 3azpsi3Henue
oKpycaroweli cpedvl (npedenvras donycmumas koHyeumpayus eewecme — I1/[K).
Ponb xumuu 6 pewenuu sxonocuveckux npoobuem.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oab, NPUPOOHBIU 2d3, He@dmb),
NPOOYKMbL UX nepepabomKuU, ux poib 8 66imy u NPOMbIUIEHHOCU.

Xumuueckuul SKcnepumenm: usyierue oopazyo8 Mamepuaios (Cmexio, cniassl
Memannos, NOIUMEPHblE MAMEPUAbl).

MexnpeaMeTHble CBA3H

Peanuzaruss MeXNpeAMETHBIX CBs3ed TpU HM3YYEHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS] YEpe3 UCIIOIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHITHH, SBIISIOMINXCS CHCTEMHBIMH JIJIS1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KIacCupUKalusa, MNEePUOANYHOCTh, HaOIIOICHNE,
HKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHHUE, TAPHUKOBBINA 3(PPexT,
TEXHOJIOTUsl, MaTepHaIbI.

dusuka: marepusi, aToM, 3JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU, U30TOIIBI,
pPaZ0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUN 3apsijl, MPOBOIHUKH, MTOTYIPOBOAHHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TelNOo, OO0OBEM, arperaTHoe COCTOSIHUE
BELIECTBa, a3, pacTBOpP, PACTBOPUMOCTb, KPUCTAJUIMUECKAs pelIETKa, CIUIABBI,
buznyecKkre BeTNYNHBI, SUHHUIIB U3MEPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, TUTAHETHI,
3BE311b1, ComHIIE.

buonorus: ¢orocuHTe3, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIE
yA0OpEeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MOPO/BI, MOJIE3HbIC
MCKOTIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

Boino/iHeHHe NPAKTHYECKHUX pPadoT

[Ipn mnpoBeAeHUU TMPAKTHUECKOM pPabOThI KaXIblil €€ 3Taml BBIIOIHICTCS
oOyyvatotumucs ¢ 3[IP BMmecte ¢ yuurteneM U mojJ ero pykoBojcTBoM. Ha nmocke
00s3aTeIbHO BBIBEUIMBAIOTCS IMpaBUJia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHUAY paOOThl, AaeTcs MpaBWIbHAs 3amuch (HOPMYJT M yKa3bIBaeTCs UEib
npoBesneHust pabotel. Ilpy HeoOXOAMMOCTH JaeTcsi BU3YalbHBIM aJITOPUTM
BBITIOJTHCHHUSI 33JTaHUS. ITO CITOCOOCTBYET OCO3HAHUIO 00YUYAIOIIUMHUCS BBITIOTHIEMBIX
JNEUCTBUM U MTOJYYEHHOTO PE3yJIbTaTa.

KoHTpoJIbHO-U3MepHTe/IbHbIE MATEPUAJIbI 10 XUMUU

Jlis opraHuM3anyy TpOBEPKH, ydeTa M KOHTPOJS 3HAHWKM OOydarolmuxcs Mo
IpeaIMeTy NpPeIyCMOTPEHbl KOHTPOJbHBIE pabOThl, CAMOCTOSITENbHBIE PabOTHI,
3au4eThl, MpakTH4eckue paboThl, TectupoBaHue. OJHUM U3 METOAOB KOHTPOJIS



pe3ynbraTtoB oOyueHusi obydaromuxcs ¢ 3[IP sBisiercs MeToa MoIMBapUaTUBHOTO
AKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETaMH. Ero OTIMYUTETHHBIMU
YepTaMu SIBJISIOTCSI OTIEPAaTUBHOCTD, BBICOKAsl CTETICHb WHAWBHIyaJIM3allid 3HAHUM,
CpPaBHUTEIHHO MaJIbIE 3aTPAThl BDEMEHHU U TPya Ha MTPOBEPKY OTBETOB O0YJAIOIITIXCSI.

Jlnst o6ydaromuxcs ¢ 311P Bo3mMoxHO n3MeHeHne (HOpMyJIMPOBKY 3alaHU Ha
«TIOIIATOBYIOY, aJlallTallds IpeIaraeMoro o0yJaronemMycsi TeCTOBOTO (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuajia: HWCIOJb30BaHWE YCTHBIX W MHCHMEHHBIX HWHCTPYKIIHH,
YIPOIIEHUE TTMHHBIX CIOXKHBIX (DOPMYIUPOBOK MHCTPYKITUH, PEIICHHE C OTIOPOM Ha
aJTOPUTM, 00pa3ell, UCIIOIb30BaHNe CIIPAaBOYHON HH(pOpMaIyu.

I[INIAHWUPYEMBIE PE3VIJIbTATHI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

B menmom pesynbraThl ocBoeHUs1 oOydaromumucs ¢ 3I1P ydyeOHOTO mpemmera
«XHUMHS» JTOJDKHBI COBMAJaTh C pe3yjbTaTaMH pabouell MporpaMmbl OCHOBHOTO
oOmero oopazoBanusi. Hanbosnee 3Ha4MMBIMU SIBISIOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K 00YUEHUIO U 1eJIeHANPABICHHON TO3HABATEILHOMN €SI TEIbHOCTH;

YCTAaHOBKAa HA OCMBICJICHUE JUYHOTO OMbITA, HAOIIOJACHUN 3a XUMHUYECKUMU
AKCIIEPUMEHTAMH;

OpWEHTAllMs Ha TPaBWJIA WHIWBHIYyATbHOTO W KOJUIGKTUBHOTO O€30TMacHOTO
MTOBEJICHUS TIPU B3aUMOJICHCTBUN C XUMUYCCKUMH BEIIECTBAMH U COCAMHEHUSIMU;

MPaKTUIECKOE U3yUYCHHE TTPOodecCHil U Tpyaa pa3IndyHOTO PO/Ia, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS HW3y4aeMOTO TPEIMETHOTO 3HaHWA (Hampumep, JabopaHT
XHMHYECKOTO aHaIN3a);

yBaXEHUE K TPYy U pe3yJbTaTaM TPYIOBOU NeATEITLHOCTH,

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHHUIO JaJbHCHINCH WHIMBUIYJIbHON
TPacKTOpHH OOpa30BaHWS HAa OCHOBE OPHEHTHPOBKM B MHpe mnpodeccuid u
po(eCCUOHANIBHBIX MPEANIOYTEHUH, YBAXKUTECIIBHOT'O OTHOIIICHUS K TPYAY;

OCO3HAHHUE CBOCTO IMOBEJCHUS C TOYKH 3PCHHS OMACHOCTH MM 0€301MacCHOCTH
JUTSI ceOsT MITH TSI OKPY KAFOIIHX;

OCHOBBI KOJIOTHYECKOM KYJIbTYPBhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYCCKOTO MBIIIJICHUS, IPHOOPETCHHUE OIBITA SKOJOTHICCKA OPUCHTHPOBAHHOM
MPAKTUYECKOMN JACATEIBHOCTH B )KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE TOCICJCTBUNA W HEMPUATHE BPEIHBIX NPUBBIYEK (YHMOTpEOICHUS
QIKOTOJISl, HApPKOTHUKOB, KypeHHs) W HWHBIX (GopM Bpema s (PU3AYECKOTO W
MICUXUYECKOTO 37I0POBBS;

MIPUHSTUE PEIICHNUN B )KU3HEHHOW CUTYalliy Ha OCHOBE TIEPEHOCA TTOJTyYCHHBIX
B Xxoae OOy4YeHHsS 3HAaHUN B aKTyaJlbHYI) CHUTYyaIlMiO, BOCIOJHATH Jeduimt
uHpopManuu;



I'OTOBHOCTD OT6I/IpaTB " UCIIOJIb30BATh HYKHYIO I/IH(bOpMaHI/IIO B COOTBETCTBUH
C KOHTEKCTOM KM3HEHHOU CUTyalluu.

METANPEJMETHBIE PE3YJIBTATDI

Osnadenue ynugepcanbHolMu y4ueOHbIMU NOZHAGAMETbHHIMU OCIICHEUAMU

BBISIBIISITH IPUYHMHBI U CIIEICTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(UKAIIUI0O XUMHYECKHX BEIIECTB IO
3aJIaHHBIM OCHOBAHUSM U KPUTEPHSIM JIJIsI YKa3aHHBIX JIOTHYECKUX OTepaIiuii;

CTPOUTH JIOTHYECKOE CYXKACHHE TIOCIe MPEABAPUTEIHHOIO  aHaIu3a,
BKJTIOYAIOIIEE YCTAaHOBIICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3EH;

BBIBIIATE ACHUIIMTHI MHPOPMAIUH, JTAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
MOCTABJICHHOM 3a7a4H;

npeoOpa3oBbIBaTh MH(GOPMALIUIO U3 OJHOTO BUJA B APYroi (TabauIly B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHSTH U PEOOPa30BBIBATH 3HAKW M CUMBOJIBI, MOJICTTH U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEIBHBIX 321249 C TIOMOIIBIO ITe1arora;

C TOMONIBI0 Tefarora MPOBOAUTh XHWMHUYECKHH OMBIT, HECJIOKHBIN
OKCIIEPUMEHT, JUIsI YCTAHOBJICHUSI OCOOCHHOCTEW OOBEKTa W3Yy4YeHUs, NMPUYUHHO-
CJICZICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

C TMOMOIIBIO TEarora WJIW CaMOCTOATENbHO (DOpMyIHUpoBaTh OOOOIIECHUS U
BBIBOJIBI IO pE3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE XUMHYECKHUX TMPOIECCOB M HUX
MOCIICACTBHS,

UCKAaTh WIA OTOMpPAaTh WH(POPMAIHMIO WM JaHHBIC W3 MCTOYHHUKOB C yUETOM
MpEAJIOKEHHOW yueOHOM 3a/1a4u U 3aJJaHHBIX KPUTEPHEB.

Ognadenue YHUBEPCAalbHbIMU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BEIBATH Y4eOHOE B3aNMOJCHCTBYE B TpyIIe (OMpeaesTh 00Iure ey,
pacnpenesnsiTh poJii, 10roBapuBaThCS APYT C IPYTOM H T. 1.).

C MOMOMIBIO TIEJarora Uik CaMOCTOATENbHO COCTABIIATh YCTHBIE U TUCHMEHHBIE
TEKCThl C HMCIOJIb30BAHUEM HILTIOCTPATUBHBIX MAaTepUaOB Ui BBICTYIUICHUS TEpea
ayJIUTOPUEN;

OpraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NEATEIBbHOCTh C
y4HUTENIEM U CBEPCTHUKAaMU; pabOoTaTh UHIMBUIYAIbHO U B TPYIIE: HAXOIUTh O0IIee
pelnieHrue M paspemarh KOHQJIMKTHI HAa OCHOBE COTJIACOBAaHMS MO3MIMN M yuera
WHTEpECOB; (OPMYITUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOC MHCHHC;

OTICHUBAThH KAYECTBO CBOETO BKJIAa B OOITUI MPOIYKT, MPUHUMATH U Pa3IEIsaTh
OTBETCTBEHHOCTh W TPOSBISATH TOTOBHOCTh K TIPEIOCTABICHUIO OTYETa TMEpen
IPYIIION.

Osnadenue ynugepcanbHolMu yueOHbIMU PECYIAMUGHBIMU 0CUCEUAMU:

oOHapyxuBaTh U (HOpMyIHpoBaTh y4eOHYIO MpoOJeMy, ONpEAeNsATh IeNb
y4eOHOM e TeIbHOCTH;



BIAJCTh OCHOBAMM CAMOKOHTPOJISI, CAMOOLEHKH, IIPUHATHS pELICHUH U
OCYIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpA B YUEOHOH U [103HABATEIbHOMN AESITEIbHOCTH;

COOTHOCUTBH CBOM JIEHCTBMS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIBbHOCTH B IPOLIECCE NOCTHUKEHMS pe3yJibTaTa, ONpPENEATh
CHOCOObI  JIEHCTBUH B paMKax MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JEHUCTBHUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYaLUEN;

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYAllUu U NIPEAJIaraTh IUIaH €€ U3MECHEHUS;

OpeIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTbH MPHU PELICHUU y4eOHOU
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TPEOyeMbIH pe3yibTaT
NEeSATEIBbHOCTH, ONPEEATh MO3UTUBHBIE M3MEHEHHS W HalpaBieHHs, TpeOyroliue
nanbHeiIe padoThl;

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €T0 MHEHHIO.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMETHBIX pe3yJbTaTOB [0 OCBOGHHUIO 0053aT€IbHOTO
coJiepKaHusl, YCTAaHOBJICHHOTO JJAHHOW paboueil mporpaMMOM, BBIJCISIOT: HAyUYHBIC
3HAHWS, YMEHUS U CIOCOOBI JEHCTBUM, creruduyeckue sl y4eOHOro mpeameTa
«XUMHS», BUJIBI IESITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETAIUH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIUsIX:

o NPEACTAaBICHUE O 3aKOHOMEPHOCTAX M IIO3HABAEMOCTH SIBIICHUI
OpUPOAbI, MOHUMAaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKHU Kak
00JJTaCTH  COBPEMEHHOTO €CTEeCTBO3HAHMS, KOMIIOHEHTa OOImeld KyJIbTypbl U
NPAKTUYECKON JIeATEIbHOCTH 4YEJOBEKa B YCIOBHUSX COBPEMEHHOr0 OOIIECTBa;
NOHUMAHHUE MECTa XUMUH CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

o BJIaJICHHE OCHOBAaMH MOHSTUMHOTO ammapara U CUMBOJIMYECKOIO SI3bIKa
XUMUH 7151 COCTaBIICHUS (hOPMYJT HEOPTAHUUECKUX BEIIECTB, YPAaBHEHUN XUMHYECKUX
peakmmii (C OmOpod Ha aIrOpUTM YYEOHBIX JCHCTBUI); BIIAJICHHE OCHOBAMU
xumuueckoit HoMeHknaTypbl (IUPAC u TpuBuanbHOI) 1 yMEHUE UCTIOJIB30BATH €€ NSt
permeHuss  y4eOHO-TIO3HABATENbHBIX 33/ad C TIOMOIIBI0  YUYUTENS; yMEHHE
UCIIOJIb30BATh MOJIEIH JIJIsl OOBSICHEHUS CTPOCHUSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C
OTIOPOM Ha ONPEACIICHUS;

o NPEACTABICHUE O CUCTEME XMMHUYECKHX 3HAHWI U YMEHHE C IMOMOULIBIO
YUUTENS IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUM JIJIS1 YCTAaHOBIICHUS! B3aUMOCBS3EN
MEXK]ly M3YYEHHBIM MaTepuaJoM M MpHU MOJYyYEHUM HOBBIX 3HAHUHN, a TaKXKEe B
MIPOIIECCE BBHITTOTHEHHS YUECOHBIX 33JJaHUi U TIPH pad0Te C MCTOYHUKAMU XHMHUYECKOM
uH(pOpMaINU, KOTOPast BKIIOYAET:

BAKHEHUIINE XMMHYECKUE TMOHATHUS: XUMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CJOKHOE BELIECTBO, OJHOPOAHAS W HEOJAHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE ATOMHAsi U MOJIEKYJIIpHAs MacChl, KOJMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb (CpEemHsis),
XUMHYECKasl PEAKLUHsl, pPEAKIUU COCOUHEHHMS, PEaKIUU pa3JIOKEHHs, PEaKIuu



3aMelIeHus, peakIuu 0OMeHa, TEII0BOM 3P EKT peakinu, SK30- U SJHIOTEPMUUECKUE
pEeaKLMM, pacTBOP, MAaCCOBAs 0J1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAaCCOBAst
JIOJIS1 U IPOIIEHTHAs! KOHLIEHTPAIKsI BEIIECTBA B pACTBOPE, SIAPO aTOMA, IICKTPUUECKUN
CJIOW aToMa, aTOMHas OpOUTalb, PaInyC aToOMa, BaAJIGHTHOCTh, CTENEHb OKHCIICHHUSI,
XUMHUYECKas CBSI3b, AIEKTPOOTPULIATENHLHOCTD, OJISIPHASL U HEMOJISIpHAsT KOBaJICHTHAs
CBSI3b, HOHHASI CBA3b, METAJUIMYECKAs CBSI3b, KPUCTAJNIMUECKas pelieTka (aToMHasl,
WMOHHAsl, METaJUInYecKasi, MOJICKYJsIpHasi), UOH, KaTUOH, aHUOH, DJIEKTPOJUT U HE
AIEKTPOIUT, DJIEKTPOJMTHYECKAs JUCCOLMAINS, PEaKIWh HMOHHOTO OOMeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHBIE PEAKIUUA, OKUCIUTEIb K BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJICHHUE, JICKTPOJIU3, XUMHUYECKOE PaBHOBECHUE, OOpaTUMbIE U
HEeoOpaTUMBbIE PEaKIMU, CKOPOCTh XMMUUYECKON peaklMH, KaTajlu3aTop, MpeaelbHO
nonyctumas koHientpanus (I1JIK), koppo3ust MeTanioB, CIjiaBhl;

OCHOBOIIOJIATAIOIIME  3aKOHbI ~ XUMHHU:  3aKOH  COXpPaHEHMs]  MaccChl,
ITepnonnueckuii 3akoH [l. 1. MenaeneeBa, 3aKOH TOCTOSHCTBA COCTaBa, 3aKOH
ABoranpo;

TEOPUU XHUMHHU: aTOMHO-MOJICKYJISIpHAsI T€OPHs, TEOPHUS AJICKTPOJIUTUUECKON
TUCCOLMAIINY, a TAKXKE MPEJCTABICHUS O HAYYHBIX METOAaX MO3HAHUs, B TOM YHUCIIE
AKCIEPUMEHTAIIbHBIX U TEOPETUUECKUX METOJAX UCCIEAOBAHUS BEILIECTB U U3yUCHUS
XAMUYECKHUX PEAKIIUM;

o MPEJCTABICHUE O MEPUOAUUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX
AJIEMEHTOB (paJnyC aToMa, MIEKTPOOTPULIATEIIBHOCTH ), MPOCTHIX U CJIIOKHBIX BEIIECTB
OT IOJIOKEHUS JIeMeHTOB B [leproandeckoii cucteme (B MaJIbIX MEPHUOJIAaX U IIIaBHBIX
MOATPYIIIAx) U AJIEKTPOHHOTO CTPOEHHUS aTOMa; YMEHHUE OOBSICHSIThH CBSA3b MOJOKECHUS
aneMeHTa B Ilepuoanmyeckoil CUCTEME C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS
aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsj siapa, oOlee YHUCIO IJIEKTPOHOB),
pacnpeesieHUeM 3JIEKTPOHOB IO SHEPIeTUUYECKHMM YPOBHSIM aTOMOB IE€PBBIX TPEX
MIEPUOJIOB, KAJIHS U KabINS, KIACCU(DHUIIMPOBATH XUMHUYECKHUE DJIEMEHTHI C OTTIOPON Ha
ompeneneHus: GU3NIECKOro CMbICIa ITUGPOBBIX JAHHBIX TIEPHOTUICCKON TaOIHUIIbI;

o yMEHHE KJIaCCHU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECCKUE
BEIIIECTBA U XMMHUUYECKUE PEAKI[MU C OMOPOM HA CXEMBbI; ONPEEsATh BaJCHTHOCTh U
CTETIEHb OKHUCJIEHUS XMMHUYECKHUX OJJIEMEHTOB, BHJI XUMHYECKOW CBS3M U THII
KPUCTAJUIMYECKON CTPYKTYPhI B COEIMHEHUSX, 3apsil MOHA, XapaKTep CPEbl B BOAHBIX
pacTBopax BemIeCTB (KUCIOT, OCHOBAaHMI), OKHCIWTEIb M BOCCTAaHOBUTEIL IO
AITOPUTMY Y4E€OHBIX JEHCTBHIA;

o YMEHHUE XapaKTepHU30BaTh C OMOPOI Ha CXeMy (DPM3UYECKUE U XUMUIECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOA, 030H, BOJIOPOJ, rpaduT, aiMas, KPEeMHHM,
asort, ¢ocdop, cepa, XJI0p, HATPHH, KAIHK, MarHUN, KaJbIIHH, aJIOMHUHUMN, J)KeJIe30) 1
CIOKHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX pacTBOPOB (BOJa, AaMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHABI M TUAPOKCHUAbl MeTamwioB I - IIA rpymm,
amomunust, meau (I1), muuka, xenesa (II u I1I), okcuaer yraepoaa (I u IV), kpemuust
(IV), azota u ¢ocdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a30TucTas,
a3oTHas, ¢GocdopHas, yrojabHas, KpeMHHEBas KHCJIOTa W WX COJIM), OMHUCHIBAThH C



OTIOpOM Ha IJIAH U KIIFOUEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATh M XapaKTEPU30BAThH
CBOWCTBAa BEIIECTB B 3aBUCHUMOCTM OT HX COCTaBa M CTPOCHHUS IIOCIHE
OpPEABAPUTEIBLHOIO aHAJIW3a MOJ PYKOBOACTBOM IIE€arora, MIpUMMEHEHUE BELIECTB B
3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb TPOTEKAHUS XUMUYECKUX IIPEBPAIICHUI B
Pa3JIMYHBIX YCJOBUSX, BJIMSHUE BEIIECTB U XMUMHUYECKHX MPOLIECCOB HA OpPraHu3M
YEJIOBEKA U OKPYKAIOLIYI0 TPUPOIHYIO CPENY;

o YMEHHUE COCTAaBIISATh MO 00pa3ily, CXeMe, AlTOPUTMY y4eOHBIX JAEUCTBUIN
MOJIEKYJIIDHbIE M HOHHBIE ypaBHEHHUS peakuuid (B TOM 4YHCIE€ PEaKIMil MOHHOIO
oOMEHa U  OKHUCJIHUTEIIbHO-BOCCTAHOBUTENbHBIX PpEAKIUi), HUIIOCTPUPYIOLIUX
XUMHUYECKUE CBOMCTBA M3YyYEHHBIX KJIACCOB / FPYII HEOPraHMYECKUX BEIECTB, a
TaKXe NOATBEPKAAIOIUX TEHETUYECKYIO B3AUMOCBSI3b MEXK/1y HUMH;

o YMEHHE BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJNI0 XUMHUUYECKOrO JIEMEHTA B COCIMHEHUH, MACCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, KOJWYECTBO BEIIECTBA U €T0 Maccy, 00hEM ra3oB C OMOPOM Ha
oOmue GopMyIIbl; YMEHHE TPOBOIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKUX PEAKIIANA
U HAXOAWTh KOJWYECTBO BEIIECTBA, OOBEM M MAacCy pPEarcHTOB WJIM TMPOAYKTOB
peaKImu ¢ OTOpoi Ha 00pa3ell, aNropuT™M YIEOHBIX TCHCTBHIM;

o BJaJIcHME OCHOBHBIMM METOJAaMH HAay4YHOTO MO3HaHus (HaOoneHue,
U3MEpEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE) TTPU U3YUYCHUH BEIIECTB U XMMHYECKUX
SBJICHUW C OMOPOM Ha aJrOPUTM YYEOHBIX JCHCTBUM; yMeHHE CPOpMyTUpPOBaAThH
npo0ieMy W NPEeasioKUTh MYyTH €€ PElIeHUs] C MOMOIIbIO TeAarora; 3HaHue OCHOB
Oc3omacHOM pPabOTBl ¢ XUMHYECKUMH BEIIECCTBAMH, XHMHYCCKOM IIOCYJIOH M
71a00paTOPHBIM 000PYIOBAaHUEM;

o HallMyue MPAKTUYECKUX HAaBBIKOB IUJIAHUPOBAHUSI U OCYILIECTBIICHHS
CIEAYIOUIMX XWMHYECKHUX DKCIEPUMEHTOB TIOJ PYKOBOJCTBOM  YYHUTEIS C
o0cCyX/IeHHEM IJ1aHa paboThl MJIK COCTaBICHUEM TaOJIMIIbI:

U3Yy4YEHUE U ONUCAHNUE (PU3NYECKUX CBOMCTB BELIECTB;

03HaKOMJIEHUE C (PU3UUECKUMU U XUMUYECKUMHU SIBJICHUSIMU;

ONBITHI, MJUTKOCTPUPYIOLIME MPU3HAKHU POTEKAHUSA XUMHUECKUX PEaKIIHl;

U3Yy4YEHHUE CIIOCOOO0B pa3/iesieHUs CMECE;

MOJy4YEHUE KUCIIOPOa U U3YUYEHHUE €T0 CBOMCTB;

MOJy4Y€HHE BOJIOPOJIa U U3YYEHUE €r0 CBOMCTB;

MOJy4YEHUE YIIIEKUCIIOTO ra3a v U3y4YeHNe €ro CBOMCTB;

MOJyYE€HHE aMMHaKa U U3YUYEHHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHOW MacCOBOM JI0JIEW PACTBOPEHHOIO
BEIIECTBA;

UCCIICIOBAHUE W OINKMCAHUE CBOMCTB HEOPraHMYECKHX BEILECTB Pa3JIMYHBIX
KJIACCOB;

NPUMEHEHUE WHJUKATOPOB (JlakMyca, MeTWIopaHxka U (eHondTanenna) s
ONPEAETICHNS XapaKTepa CPeAbl B pAaCTBOPAX KUCIOT U MIEJIOYEH;

M3y4YCHUE B3aUMOJICMCTBUS KHUCIOT C METAUIAMHU, OKCHUJAaMH METAaJUIOB,
PacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;



NOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJIHOT0 METaJula APYTUM U3 pacTBOpa COJH;

UCCIIeJOBaHHE aM(POTEPHBIX CBOMCTB I’MAPOKCUIIOB aJTIOMUHUS U LINHKA;

pElIeHHE HKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX COCIUHEHUIN»;

pElIEHHE SKCHEPUMEHTANBHBIX 3a/Jad MO0 TeMe «OJEeKTPOJIUTHUECKAs
JUCCOLIMALIMSY;

pElIeHNE dKCIEPUMEHTANIBHBIX 3aa4 10 TeMe «BakHellne HeMeTaulbl U X
COEIMHEHHUS»;

pelIeHre HKCIEPUMEHTANbHBIX 337a4 Mo TeMe «Baxheillne mMeTaisl U UX
COEIMHEHHUSI»;

XUMHUYECKUE OSKCHEPUMEHTHI, WJUIIOCTPUPYIOIIME TMPU3HAKK MPOTEKaHUs
peakIuii HOHHOTO OOMEHa;

KAUECTBEHHbIE PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpPaxX HOHBI:
xJjopua-, Opomua-, Hoaua-, cyiabdar-, docdar-, KapOOHAT-, CUIMKAT-aHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJblMsl, aTIOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), MuHKa,

yMEHHE TMPEACTABIATh pPEe3yNbTaThl OJKCIEpPUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB U TaOJIUI] U BBISBIATH SMIIUPUUYECKHE 3aKOHOMEPHOCTH;

o BJIAJICHUE TMpaBUjIaMM 0€30MacHOro OOpallleHUs C BEIIECTBAMH,
UCIOJb3yEMBIMU B IIOBCEIHEBHOM KM3HH, a TaKXKe NPaBUJIAMU MOBEACHUS B LIEISIX
cOepexXeHHsI 3/10pOBbS U OKpYXKarolled HpUPOJHON cpeabl; NMOHMMAHUE Bpenaa
(omacHOCTH) BO3JECHCTBUS Ha KMBbIE OPTraHU3Mbl OINPEAEICHHBIX BEIIECTB, a TAKXKE
CIIOCOOOB YMEHBILIEHUS U MPENOTBPALLEHUS UX BPEAHOIO BO3JEHCTBUS; NOHUMAHUE
3HAYEHUs )KUPOB, OEJIKOB, YTIIEBOIOB /JIsl OPraHU3Ma YEeI0BEKa;

o BJIaJICHUE OCHOBAMHU XHMHUYECKOW I'PAMOTHOCTH, BKJIIOUYAIOLIECH YMEHHE
MIPaBUJILHO HCIOJB30BATh M3YyYEHHbIE BELIECTBA W Marepuaibl (B TOM YHCIE,
MUHEpPAJIbHBIE YI0OPEHUS, METAJUIBI U CIUIAaBbl, TPOAYKTHI MepepabOTKU MPUPOAHBIX
HMCTOYHUKOB YTJIEBOAOPOJOB (YIS, MPUPOAHOTO Tas3a, He(TH) B OBITY, CEIHCKOM
XO35MCTBE, HA MPOMU3BOJICTBE;, YMEHUE NPHUBOJUTH MPUMEPHI NPABUIBHOIO
UCIIOJIb30BaHUS U3YUYEHHBIX BELIECTB U MAaTEPHUAJIOB;

o YMEHHME YCTAaHABIMBAaThb CBA3M MEXIy peaJbHO HaO0JI0JaeMbIMU
XUMHUYECKUMH SIBJICHUSMH U IIPOLIECCAMU, IPOUCXOASAIINMU B MAaKpO- U MUKPOMHUPE,
OOBSCHATh NPUUMHBI MHOI000pa3us BEILIECTB; YMEHUE MHTETPUPOBATH XUMHUECKUE
3HAHHUA CO 3HAHUSIMH JIPYTHX yU4eOHBIX MPEAMETOB C TIOMOIIBIO ME1arora;

o npencrasieHue o chepax mpodheccuoHaTbHOM JesITEIbHOCTH, CBA3aHHBIX
C XMMHEW U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMUA Ha JIOCTHIKEHMSX
XUMHUYECKOM HAayKH; HaJIMuue OmbITa paboThl C pa3IUYHBIMH HMCTOYHHUKAMH
MHPOpMAILMU N0 XUMUHU (HAYYHO-NIOMYJISIpHAsl JIUTEpaTypa, CIOBAapH, CIIPAaBOUYHUKH,
MHTEPHET-PECYpPChl) C ONOPOM Ha alrOpUTM: YMEHHME OOBEKTUBHO OLIEHHWBATH
MH(POPMAIUIO O BEIIECTBAX, X MPEBPAILEHUAX U IPAKTUYECKOM IIPUMEHEHUHU.



TpeOoBaHus K NMpeIMeTHbIM pe3yJbTaTaM OCBOCHHMS Y4eOHOro mpeamera
«XuMHD», pacnpeeeHHbIE 10 TOAaM 00y4YeHust

PesynbraTel mo roaam GopMyIUpPYIOTCS MO MPUHLHUIY J00aBICHUS HOBBIX
pE3yabTAaTOB OT TOJa K rojly, y>KE€ Ha3BaHHbIE B MPEIBIIYIINX roAax MO3ULUH, KaK
IIPaBUJIO, JIOCJIOBHO HE IOBTOPSIIOTCSA, HO YUYUTHIBAKOTCA (PE3YyJbTaThl OYEPEIHOrO
roJia N0 YMOJIYaHUIO BKIIOYAKOT PE3YIbTaThl IPEABIAYIINX JIET).

8 KIIACC

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TMOHSTHH: aToM, MOJIEKYJa,
XUMUYECKUH AJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOHAS U
HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas WU MOJIEKYJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, maccoBas JOJII XHUMHUYECKOTrO
AJIEMEHTAa B COCJAMHEHUU, MOJIIPHBIM 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
DNEKMPOOMPUYAMENbHOCMb?,  CTENIEHb  OKHUCIEHMs, XMMHMYECKas  peakius,
KjaccuduKanus peakiuil: peakluud COEIUHEHUs, PEaKIMH PA3I0KEHUS, PEaKIUU
3aMEIlEeHMs], PEaKIMK OOMEHa, 3K30- M DHIOTEPMHUYECKUE PEAKIUU; Menaiosoll
aghghexm peakyuu,; AIpo aTOMa, SACKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTAIb, PaIAYC
aToMa, XMMUYECKasi CBsI3b, MOJSIPHAS W HEMOJISIpHAS KOBAJICHTHAsl CBSI3b, MOHHAS
CBSI3b, WOH, KAaTHOH, aHUOH, PacTBOp, MaccoBas JOJid BenlecTBa (MPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHM (cM. m. 1) u
MPUMEHSTH 3TU NOHATHUS IPU ONMKUCAHUY BEILIECTB U UX NPEBPAIICHUN;

HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJIEHUS (OpMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, SJIEKTPOHHOTO OajaHca;

ONpENENATh BaJCHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX COEIUHEHMUSIX;
CTEIEeHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHHUSX C ONIOPOM Ha OTIPEICIICHHS,
B TOM 4YHUCJI€ CTPYKTYpPUPOBAHHBIC; MPHUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaCCY COEIMHEHUH 10 (PopMysiaM; BUJ XUMHUECKOMN CBSI3M (KOBAJICHTHAs! U MOHHA)
B HEOPTraHUYECKUX COCTUHECHUSX;

UMETh MPEJICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM, YMETh C MOMOIIbIO
YUUTENS IPUMEHSATh CUCTEMY XUMUUYECKUX 3HAHUM, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXKy W3yYEHHBIM MATEpUAIOM M MPU MOJYYEHUU HOBBIX 3HAHUM, a TAKXKe IMpHU
paboTe ¢ MCTOYHUKAMU XUMUYecKor uHbopmaru. OpueHTUPOBATHCS B IOHATHUSIX U
omnepupoBaTh MMHU Ha 0a30BOM YypOBHE, NPUMEHSTh MPU BHIMOJHEHUH Y4EOHBIX
3aJlaHUi ¥ PEIICHUH PACUYETHBIX 3a/1a4 C OMOPOM Ha aJIrOPUTM YUEOHBIX JEUCTBUIA
M3YUYCHHBIC 3aKOHBI U TEOPUU: 3aKOH cCoOXpaHeHust macchl, [lepuoanueckuit 3akon J1.1.
MeHneneeBa, 3aKOH NOCMOSHCMBA COCMABA, 3aKOH ABOTaAp0; aTOMHO-MOJIEKYJISIpHAS
Teopusi. COOTHOCUTH 0003HAUYEHUS, KOTOpbIe UMeroTcsl B Tabnuie «llepuonnueckas
cucteMa  xuMmuueckux anemeHtoB  J[. I.  MeHneneeBa» ¢ YHMCIOBBIMH
XapaKTepUCTUKAMK CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3apsif AJpa,

2 3IIGCL " fajiec€ KypCuBOM 0003HaYa0TCA IJIaHUPYEMbIC NPECAMETHBIC PE3YJIbTAThl, KOTOPHIC MOTYT OBITE
NMOTCHIIUAJIBbHO JOCTUT'HY ThL 06y‘la}OIlII/IMC$I C 3HP, HO HE SIBJISIOTCS 00S3aTEIbHBIMHU.



oOl1ee YMCII0 3JIEKTPOHOB U PACIIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHTHI; HEOPraHWYeCKHUE BEIIECTBA;
XUMHUYECKUE peakiuu (MO YMCIYy M COCTaBY YYACTBYIOIIMX B PEAKIMM BELIECTB, IO
TerIoBoMy (D QeKTy, M0 U3MEHEHUIO CTETICHN OKUCIICHHS] XUMHUYECKUX 3JIEMEHTORB) C
OIIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/1As ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YPABHEHUMN
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN C OIOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X COCTaBa M CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUAX MOCIIE
peABAPUTEIBLHOTO 00CYKICHUS C TIeIaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MAacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHYECKOT0 AJIEMEHTA MO POpMyJie COETUHEHNUS; MACCOBYIO JOJIIO
BEILIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHYECKOW PEaAKIUU C
OTIOPOM Ha aJIrOPUTM;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0OINEHHEe, CHCTeMaTh3alvs, Kiaccu(uKamus, BBISIBICHUC
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3YUYEHUSI CBOMCTB BEILIECTB U XUMHYECKUX
pEeaKiMii; €CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHUS — HaAONIOJCHHE, H3MEpEHUeE,
MOJICTUPOBAHUE, DKCHEPUMEHT (pPedaibHbulll U MbICAIEeHHbI) TIOA PYyKOBOJACTBOM
nejarora,

CJIeIOBaTh NpaBWJIaM IMOJb30BaHUA XUMHUYECKON IMOCYyIOH M JaOOpaTOPHBIM
000py/I0BaHUEM, a TAaKXK€ IMpaBHiIaM OOpaIllEHHsS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMHU T10 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJTYYEHUIO
U COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAA W KHUCIOPOJA), MTPUTOTOBICHUIO
PacTBOPOB C OINPEICIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEILIECTBA; NIAHUPOBATH
Y MPOBOJIUTh XUMUYECKHUE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJI0YEH U
KHCJIOT C TIOMOIIBI0 WHIUKATOPOB (MakMyc, (heHondTarenH, METUIOPAHXK H Ap.),
MOATBEPKIAIONINX KAaUECTBEHHBIM COCTAaB HEOPTaHWYECKUX BEHIECTB (KaYECTBEHHBIC
pEeaKIMK Ha UOHBI) MO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUN: XUMHYECKUWA 3JIEMEHT,
aToOM, MOJIEKYJIa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMAYECKasl Peakius,
XUMHYECKast CBSI3b, Meniosou a¢gexm peaxyuu,Moib, MOJSIPHBIN 00BEM, pacTBOD;
3JIEKTPOJIMTBL, HEANEKTPOIIUTHI, SJIEKTPOJIUTHYECKAS TUCCOLMALNS, PEAKIIMH HOHHOTO
oOMeHa, KaTamu3aTop, Xumuueckoe pagHogecue, obOpamumbvie U HeoOpamumble
peaxyuu, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu, OKHUCIIUTEIb,
BOCCTAHOBUTENIb, OKUCJIEHHWE M BOCCTAHOBJICHWE, AQJJIOTPONHS, aM(pOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas), KpHUCTaJUIMYecKas
pELETKA, KOPPO3Us MEMAlo8, CRIA8bl;, CKOPOCb XUMUYECKOU peaKyuu, TPEIeIIbHO



nomyctumas konuentpauus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHMUYECKUX MOHSTHH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSITHS MPU OMUCAHUU BEUIECTB U UX MPEBPaALICHUI;

WCITIOJIB30BaTh 3HAKU M CUMBOJIBI JJIs (PUKCAIMHU PE3yJIbTaTOB HAOJIOCHUH,
cocTaByieHHs (POPMYJI BEIIECTB M YPAaBHEHUN XUMHUUYECKHUX PEAKIUH, 3aITUCH JTaHHBIX
ycioBui 3a1a4. Mcnonb3oBaTh 0003HaueHHs, UMeromuecs B [lepuoanueckoii cucteme
¥ TabJHIle pacTBOPUMOCTH KHCJIOT, OCHOBAaHUN W COJIH B BOJE JIJISi BBITIOJIHCHUS
3aJJaHUM.

ONpENENATh BaJE€HTHOCTh M CTENEHb OKHUCJICHUS XUMHUUYECKUX 3JIEMEHTOB B
COEIMHEHMSIX Pa3IUYHOr0 COCTaBa; MPUHAJICKHOCTh BEUIECTB K ONpPENEIEHHOMY
KJIACCy COEIMHEHUN C ONOPOM Ha ONpPENETIEHMs, B TOM YHUCIIE CTPYKTYPUPOBAHHBIE,
BUJIbI XUMUYECKOM CBSA3M (KOBaJICHTHAs, MIOHHAsI, METAJUIMYECKasi) B HEOPTaHUUECKUX
COCMHEHUSX; 3aps/i MOHA MO XMMHUYECKOU (opMmylie; XapakTep Cpelbl B BOJHBIX
pacTBOpaxX KHUCIOT W ILIEJOYEH, Mun Kpucmauiiuyeckou peuwémku KOHKPEemHO20
gewjecmea,

packpeiBath cmbicn  [lepmogmueckoro 3akona J[.MI. MenneneeBa wu
J€MOHCTPUPOBATh €r0 TMOHUMAHUE: ONUCLIBAMb U XAPAKMEPU308ams TAOINYHYIO
dopmy Ilepuogmdeckoil CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB: pas3inyaTh TOHSATHS
«rnaBHasg noarpytmmna (A-rpymnmna)» u «nobouyHas noarpynna (b-rpymnma)y, manbie u
OOJIBIIINE IEPUOBL; COOMHOCUMb 0003HAYCHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOM
Ta0JIMIIe, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMUYECKUX AJIEMEHTOB
(coctaB u 3apsa sAapa, oOllee YUCIO AJIEKTPOHOB M pacrpejelieHne HuX IO
ANIEKTPOHHBIM CJOSAM); 00bACHAmMb OOLIUE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUUYECKUX DJIEMEHTOB M UX COCAVMHEHUN B Mpejeax MaJlbIX MePUOJI0OB U TIIaBHBIX
MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB,3

KJIacCU(PUIMPOBATh XWMHYECKHE DJIEMEHTHI; HEOPTaHWYECKHE BEICCTBA;
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3(P(hEeKTy, M0 U3MEHEHUIO CTEIIEHEN OKUCICHUSI XUMUYECKUX IJIEMEHTOB)
C OTIOPOIi Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATH) OOIMKME W CHeUUPUUECKUE XUMHUYECKUE
CBOMCTBa BEIECTB PA3IMYHBIX KJIACCOB, TMOJTBEpXkAasi OMNHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUU C
OTIOPO Ha CXEMBI;

COCTABJISITh YPABHEHUS AJEKTPOJIUTUYECKON TUCCOIMAIIMN KUCIIOT, IIeJIoYei u
COJICH; TIOJIHbIE U COKpaUIEHHBIE YPAaBHEHMs Peakluid MOHHOTO OOMEHa; YpaBHEHUS
peakiuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOM CBA3UM  MEXKAY
BEILECTBAMHM PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUS XMMHYECKUX MPEBpALICHUN MOCJIE MNpeaBapUTEIHLHOTO
00CYXK/IEHUsI C TIEarorom;



BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 POopMyJie COeTUHEHHUS; MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKON peakiuu ¢
OIIOPOM Ha aJrOpPUTM,;

CJIeIOBaTh TpaBUJIaM IOJIb30BAHUS XUMHUYECKON IMOCYI0H M JaOOpaTOPHBIM
o0opyIoBaHMEM, a TaKKe IMpaBuUjiaM OOpaIlieHUsl C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMU TIO BBITIOTHEHHIO JJA0OPATOPHBIX XUMHUECKUX OTIBITOB TIO MOJTYYEHHUIO
1 cOOMpaHUIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUH, TMOATBEPKIAIOIINE KaueCTBEHHBIH COCTAaB Pa3TUYHBIX
BEIIECTB. PACIIO3HABATh OMBITHBIM MYTEM XJIOpHUI- OpPOMHI-, MOIWI-, KapOoHAT-,
docdar-, cumukar-, cyiabdar-, THIPOKCUI-HWOHBI, KAaTHOHBI aMMOHHUS ¥ HOHBI
M3YYCHHBIX METAJUIOB, TPHCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPTAaHMYECKHUX
BCIIECTB;

MPUMEHATH OCHOBHBIE OIEpPAIlii MBICIUTEIBPHOW JCATEIHPHOCTH — aHaIu3 U
CUHTE3, CpaBHEHUE, O0000IleHHe, CHCTEeMAaTU3alllul0, BBISBICHUE MPUYUHHO-
CIICICTBEHHBIX CBS3CH — JIJIT M3YYCHHSI CBOWMCTB BEIICCTB M XUMHUYECKUX DPEAKIIHIA;,
€CTECTBEHHO-HAYYHbIC METO/IbI TIO3HAHUS — HAOJIO/ICHNE, U3MEPEHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (peaibHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne  HammenoBanme
(uudposrie)
n/  pasgeaoBuTeM Beer Komrposbn  IIpakruuec
oOpa3oBaTe/ibHbIE
1| nporpaMmMabl 0 ble padoThI KHe padoThl
pecypcsbl
Pasnea 1. [lepponayanbHble XUMHYECKHE IIOHATHS
Xumus —
Ba)kHas 00J1acTh BuGanorexa [IOK
1.1 CCTCCTROSHANIA 5 2 https://m.edsoo.ru/7f41
U TIPaKTHYECKON 337
ACATCIIbHOCTU —C
YyeJoBeKa
Belecrsa u bubanorexa HOK
1.2 xumuveckue 15 1 https://m.edsoo.ru/7f41
peaKkuu 837¢
Hroro no pazneny 20

Pazgen 2. Baxkneiimue

NpeaACTABUTEC/IN HEOPraHU4Y€CKUX BEIIECCTB

EOBHyX. bubmuorexa [JOK

2.1 HCTOPOL. 6 https://m.edsoo.ru/7141
[Nousatme 00 237
OKCHIaX 823/C
Bonopon.Ilonst bubmmoreka [JOK

2.2 Ue 0 KUCJIOTaX U 8 1 https://m.edsoo.ru/7141
COJISAX 837¢
Boza. bu6mmoreka [IOK

2.3 PactBoper. 5 1 1 https://m.edsoo.ru/7141
TTonsTue 00 237
OCHOBAHUAX —C
OcroBHELe bu6mmoreka [IOK

24 lUmaceHl 11 1 1 https://m.edsoo.ru/7141
HEOPTaHUYECKUX 837
COCTUHEHUU 823/C

Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckasi cucrema XuMmm4eckux 3jemMeHToB /1.
N. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAsl CBA3b. OKUCIUTETBHO-

BOCCTAHOBUTC/IbHBIC PCAKITUHA



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

ITepuoanueckuit
3aKOH U

Tepuoaueckas bubmuorexa [JOK
3, cnerema 7 https://m.edsoo.ru/7f41
XUMHNYCCKUX
anemeHToB /l. U. 837c
Menneneena.
Ctpoenue aToma
Xumu4aeckas
CBSI3b. bu6mmoreka [IOK
3.2 OKHCIHTENBHO- 8 https://m.edsoo.ru/7{41
BOCCTaHOBHUTEID M
HBIE PeaKLuU
bu6mmoreka [IOK
HToro no pasaeny 15 https://m.edsoo.ru/7f41
837¢
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41
837¢
OBIIEE
KOJIMYECTBO 63
YACOB IIO

I[TPOTPAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne  HaunmenoBanme
(uudposbIe)
n/  pasgenoBuTeM Bcer Konrponbn —IIpakrnuec
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI KHe padoThl
pecypchl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
IToBTOpenue u
ymy@EeHHe bubmuoreka [{OK
1.1 S 5 1 https://m.edsoo.ru/7{f41
OCHOBHBIX 636
paszenoB Kypca CAALY
8 xmacca
OcHoBnble Bu6moreka [IOK
1o~ aKoHoMepHOCTH 4 https://m.edsoo.ru/7141
XUMHNYCCKUX 6 3 6
peakiuii 4656
DIIEKTPOIUTHYE
CKait but6mmoreka [IOK
|3~ Amccommatud. 8 1 1 https://m.edsoo.ru/7{41
XuMuueckue 636
peakiuu B CAALY
pacTBopax
Hroro no pasneny 17
Pa3zgen 2. HemeTaJILI M HX COeTUHEHU ST
OOmas
XapaKTepHCTHKa BI/I6HI/IOTeKa HOK
2.1 XHMITHCCIIX 4 1 https://m.edsoo.ru/7{41
3JICMCHTOB
VIIA-rpynns. a636
T"ajoreHsl
O061mas
XapaKTepI/ICTI/IKa BI/I6HI/IOTeKa HOK
pp  XuMHHeCKHX 6 https://m.edsoo.ru/7{41
ayieMeHTOB VIA- 636
rpynnsl. Cepa u ad2b
e€ coeMHEeHUS
O061mas
XapaKTepPUCTHKA bu6nuorexa LHOK
23 XUMHUYECKIX 7 1 https://m.edsoo.ru/7141
35eMeHTOB VA- a636

rpynnsl. A30T,



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

dochop u ux

COCTUHEHUS
O61mas
XapaKTePUCTHKA
XHMH%CKH)I(VA bu6mmoreka [IOK
2.4 OTICMCHIOBIVA- 8 https://m.edsoo.ru/7f41
TPYTIIBL 636
Yraepon u abob
KPEMHHH U UX
COCTUHEHUS
Hroro no pasneny 25
Pazgen 3. MeTaabl M HX COeMHEHUSA
O61mue bubmunoreka LIOK
3.1 | cBoiicTBa 4 https://m.edsoo.ru/7f41
METAaJLJIOB ab36
Bakneiiime bubmuoreka [{OK
3.2 | MeTaibl U MX 16 https://m.edsoo.ru/7f41
COCTUHEHUSI ab36
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
BemecTBa u bubnuoreka HOK
4.1 = maTepuaibl B 3 https://m.edsoo.ru/7141
JKA3HHU YEI0BEKa ab36
Hroro no paszneny 3
bu6mmoreka [IOK
Pe3sepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoanuectBo yacos DJIeKTPOHHBIE
n;-, Tema ypoka Bee Konrpoar = IIpakruuec  UHppoBbie
I ro HbIE KHe o0pa3zoBaTejibHbIE
padoThbI padoThI pecypchl
1IpenMeT xHMHH. bu6moreka [IOK
1 Poums xtmii B 1 https://m.edsoo.ru/ff0
KM3HH YEJIOBEKaA.
Tena u Bemecrtna d210c
bubmunoreka LIOK
2 E:;ﬂ;;;;]i:ﬁ;x 1 https://m.edsoo.ru/ff0
d227e
[IpakTnueckas
paborta Ne 1
«IIpaBuna paGoTHI B bubanorexa LIOK
3 nabGopaTopuu 1 1 https://m.edsoo.ru/ff0
puéMbI OOpaIIeHus d23dc
C J1aOOpaTOPHBIM
o0opyI0BaHUEM»
YucThie BEIECTBA U bubmmoreka [IOK
4 cmecH. CrocoOb 1 https://m.edsoo.ru/ff0
pazzaeneHus cMecen d26ca
[IpakTnueckas
pabora Ne 2 bubmmoreka [JOK
5 «Pagﬂfneme 1 https://m.edsoo.ru/ff0
cMmecel (Ha mpumepe
OYHCTKH d28¢c8
TTOBAPEHHOM COJIN )»
bubmunoreka LIOK
6 ATOMBI ¥ MOJIEKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c¢
XUMUYECKUE
3JIeMEHTHL. 3HaKN bubanoreka IIOK
7 (cuMBOITBI) 1 https://m.edsoo.ru/ff0
XUMHYECKUX d2be8
AJIEMEHTOB
bubmunoreka LIOK
8 Hpocteie i 1 https://m.edsoo.ru/ff0

CJIOKHBIC BEIICCTBA

d2a6¢c



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

ypaBHEHHUSIM
XAMHYECKAX
peakuuii

ATOMHO- bubmuoreka [IOK
9 MOJIEKYIISPHOE https://m.edsoo.ru/ff0
y4cHue d2d50
3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB.
XumidecKas bubmuoreka [IOK
10 popmysa. https://m.edsoo.ru/ff0
BanenTtHocth
aTOMOB d2eae
XUMHYECKHX
JJIEMEHTOB
OrHocuTenbHas
aToOMHasi Macca. bubmoreka [IOK
11 OTHOCUTENbHAS https://m.edsoo.ru/ff0
MOJIEKYyJIsIpHast d323c¢c
Macca
Maccosast o bu6mmoreka [IOK
12 :fgglgggm https://m.edsoo.ru/ff0
COCOANHCHNN —d3 SOC
KomraecTro bu6moreka [IOK
13 BemiecTsa. MoJb. https://m.edsoo.ru/ff0
MomnsipHast macca ds5230
dusndeckue u
XUMHAUECKHE bubmuoreka [{OK
14 ABIICHUS. https://m.edsoo.ru/ff0
XuMudecKkas d37fa
peaKiust
IIpusnaku u
YCIIOBUS bubmunoreka LIOK
15 NpOTEKaHHs https://m.edsoo.ru/ff0
XUMHYECKUX d3alé
peakuuii
3aKOH COXpaHEHUs BuGmuorexa LIOK
16 MACCHl BEIECTS. https://m.edsoo.ru/ff0
XHUMHUYECKHE
ypaBHeHI/ISI M
Brruncnenus
KOJIMYECTBA, MaCcChl Bu6muorexa IJOK
|7 | BeuecTsano https://m.edsoo.ru/ff0

d5708



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanus

XUMHUYCCKUX
peaKuHﬁ Bubnuoreka HOK
18 (coennHeHus, https://m.edsoo.ru/ff0
pasiioxeHus, d3f34
3aMEIICHUS,
oOMeHa)
M. B. JlomoHOCOB
— YHCHBIA- bub6mmorexa [IOK
g OTIHIIOTCANCT. https://m.edsoo.ru/ff0
O060061eHue
CUCTEMaTu3anuAa M
3HAHUU
KonTponbnas
pa6ora Nel mo Teme bubanorexa LOK
20  «BemectBa u https://m.edsoo.ru/ff0
XUMHUYECKUE d4290
peaKIm»
Bo3nyx — cMech
rasos. Cocras bubmuoreka [JOK
21 BOS;‘J?:&;H:IHOP oA https://m.edsoo.ru/ff0
MIPOCTOE BEIIECTBO. d448e
O30H
dusnvecKue u
XUMHUYCCKHUEC
CBOHCTBA bubnuoreka [JOK
22 ?;ecigf;fa https://m.edsoo.ru/ff0
OKHCJICHHUS, M
ropenue). [lonsarue
00 okcumax
Crioco0mr
MOy YCHHS
KHACIOPOJa B Bbubnnoreka HOK
23 1a00paToOpUM 1 https://m.edsoo.ru/ff0
MIPOMBIIUIEHHOCTH. d497a
IIpumeHeHue
KHCIIOpO/Ia
Tennooii a3 dext
XUMHYECKOI bubmuoreka [IOK
24  peakuuu, IOHATHE O https://m.edsoo.ru/ff0
TEPMOXUMHUYECKOM d4790

YpaBHEHUH, IK30- U



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

SHIOTEPMHUYECKUX
peaKIusix

TommmBo (HedTh,
yroJib U METaH).
3arpsi3HEHUE

bubmunoreka LIOK

25 https://m.edsoo.ru/ff0
BO3JIyXa, CIIOCOOBI
ero d4c4a
MPEIOTBPALICHUS
[IpakTnueckas
paborta Ne 3 o Teme
«ITonyuenue n bubanoreka IIOK
26 = cobupanue https://m.edsoo.ru/ff0
KHCI0POAa, d4ae2
W3Y4YCHHE €ro
CBOMCTBY
Bonxopon —
3JIEMEHT U IPOCTOe bubmorexa [IOK
27 BEIIECTBO. https://m.edsoo.ru/ff0
Haxoxnenue B d4ddo
IPUPO/IC
dusndeckue u
XUMITUYECKHe but6mmoreka [IOK
28 CBOICTBA BOJIOPOIA. https://m.edsoo.ru/ff0
[puMenenune d4ddo
BOJIOpO/Ia
bu6moreka [IOK
29 S;;’LT;Z?/I o https://m.edsoo.ru/ff0
d50d2
Criocobbt bubmoreka [IOK
30 Eg;g;:i:’; https://m.edsoo.ru/ff0
nmabopaTopun d4ddo
[IpakTnueckas
pabota Ne 4 o Teme Bu6miorexa LIOK
31 :iiig:f;;e . https://m.edsoo.ru/ff0
BOJIOPOJIa, U3YUYCHHE d4f42
€ro CBOMCTBY
MossipHblid 00BEM bu6nuorexa LHOK
32 | ra3os. 3akoH https://m.edsoo.ru/ff0

ABorazipo

ds542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Bruucnenus
00BEMa, KOJINUECTBA
BelllecTBa rasa 1o

bubmunoreka LIOK

33 €ro U3BECTHOMY https://m.edsoo.ru/ff0
KOJINYECTBY d55a0
BE€IISCCTBA UJIN
00BEMY
Breranciaenus
00BEMOB Ta30B 1O Bu6nuorexa LIOK
34 ;’E:EHGHHIZ ocHOBE https://m.edsoo.ru/ff0
U H HOB
3aK0HAa 00BEMHBIX d5708
OTHOIIICHUI T'a30B
dusznueckue u bubmoreka [IOK
35 XUMHYECKUE https://m.edsoo.ru/ff0
CBOMCTBA BOJBI d587a
CocTaB OCHOBaHHIL. bubmoreka [IOK
36 [TousTrE 06 https://m.edsoo.ru/ff0
HHIUKATOpax d59e2
Bona xak
pacTBOPHUTEITb.
HacbimerHere 1 bu6moreka [IOK
37 EZ?:]:(I:;I;GHHHG https://m.edsoo.ru/ff0
MaccoBas 10711 d5b40
BEILECTBA B
pactBope
[IpakTnueckas
pabota Ne 5 o Teme
«IIpurorosienue Bubmiorexa [IOK
38 pacTBOpoOB € https://m.edsoo.ru/ff0
orpeeIEHHON d5¢b
MacCOBOM JoJei aocba
pacTBOPEHHOTO
BEILIECTBAY
K06HTp OJIbHA bubmuoreka [IOK
39 padora Ne2 1o Teme https://m.edsoo.ru/ff0
«Kwucnopon. 16342
Bonopoa. Bona» _=
OKCHJIBI: COCTaB, bubnunoreka IIOK
40 | xmaccuduKanus, https://m.edsoo.ru/ff0

HOMEHKJIAaTypa

d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tonyuenue u

XUMHUNYCCKUC
CBOMCTBA bubnunoreka HOK

41 KHCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(OTEepHBIX
OKCHJIOB
OCHOBaHUS: COCTaB, bubimoreka [LIOK

42  knaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
llomy4enne u bu6mmoreka [IOK

43 XUMHIHCECKHC https://m.edsoo.ru/ff0
CBOICTBa 467
OCHOBaHUM dao/ca
Kucnorsr: cocras, bubmoreka [IOK

44 | xnaccudukanms, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
HoﬂyquHe u bubnunoreka HOK

45 XUMHYECKUE https://m.edsoo.ru/ff0
CBOMCTBA KHCIIOT dfee2
Conu (cpennue):
HOMeHgﬂaTypa’ bubmoreka [IOK

46 Eﬁi;iezlm https://m.edsoo.ru/00a
XUMHUYECKHE d9474
CBOICTBa
[IpakTnueckas
pabota Ne 6.
Pemenne but6moreka [IOK

47 BKSC;ZPHMSH?H;HH https://m.edsoo.ru/00a
X 3a71a4 IO TEM
«OCHOBHBIE KJIACCHI m
HEOPraHUYECKUX
COCTUHECHUN
I'enetnyeckas cBsI3b Bu6miorexa [JOK

48 r:gi}é;ﬁ:sz? https://m.edsoo.ru/00a
COETUHEHUN _d9aSO
O06001IeHne 1 bubnuoreka HOK

49 CHCTEMATH3ALHSI https://m.edsoo.ru/00a
3HaHUU d9ch?2



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KoHnTponbHas
pabota Ne3 mo Teme

bu6mmoreka [IOK

50 "OCHOBHBIE KJI1ACChI https://m.edsoo.ru/00a
HEOpPraHUYeCKuX d9ela
coeuHeHMi"
[TepBbie MONMBITKH
Knaccupuxanum bu6mmoreka [IOK
51 Zﬂgﬁgﬁﬁ;fx https://m.edsoo.ru/00a
IlonsaTHe o rpynmnax doffa
CXOIHBIX 3JICMCHTOB
[Tepuonnueckuii
3aK0H U
Tepronnyeckas bubmmoreka [JOK
52 cucremMa https://m.edsoo.ru/00a
XUMHUYECKUX das52c
anemenToB /l. 1.
Menngeneena
bubmunoreka LIOK
53 iﬁﬁg;iﬂ;ipynnm’ https://m.edsoo.ru/00a
da52c
CTpoeHue aTOMOB. bubnmnorexa [IOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00a
sanaep. M3oTonsl da342
Crpoenue
AIIEKTPOHHBIX
000J1049€K aTOMOB bubnunoreka [IOK
55 3IIEMEHTOB https://m.edsoo.ru/00a
[Tepuonnueckon da6bbc
cucremsl /. U.
MeHpeneeBa
XapaKkTepucTuKa
XUMHYECKOTO
3JIEMEHTA 110 ero bu6mmorexa LIOK
56 TOJIO’KEHHIO B https://m.edsoo.ru/00a
[Tepuonuueckoi da&24
cucteme /1. W.
Menpgeneena
3HaueHue
Iepuoaueckoro bubmmoreka [JOK
57 JaKoHa A https://m.edsoo.ru/00a

pPa3BUTHUS HAYKU U
npaktuku. 1. .
Meunnenees —

da96e



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

Y4EHBIN, ITEJaror u

rpaXxI1aHuH
DIIEKTPOOTPHULIATENH BuGmorexa [TOK
58 HOCTD aTOMOB https://m.edsoo.ru/00a
XUMHYECKHX
DJIEMEHTOB daab8
bubmunoreka LIOK
59 Honnaz https://m.edsoo.ru/00a
XMMHYECKas CBA3b dac3d
KoBanenTHas bu6moreka [IOK
60 HOJsApHAas https://m.edsoo.ru/00a
XUMHUYECKAs CBS3b daab8
KoranenTHas bu6mmoreka [IOK
61 HETIOJIAPHAs https://m.edsoo.ru/00a
XUMUYECKAS CBA3b daab9
bubmunoreka LIOK
62 CreneHb OKUCIICHUS https://m.edsoo.ru/00a
dae28
OKucauTenbHO- bubanorexa LOK
63 BOCCTAaHOBHTEIIbHBIC https://m.edsoo.ru/00a
peakiuu db076
but6moreka [IOK
64 S&tﬁiﬁiﬁ;n g‘gg; :6//m.edsoo.ru/00a
KoutponbHad bubmmoreka [JOK
65 padora Ne4 o Teme https://m.edsoo.ru/00a
«CtpoeHnue aroma. 1b486
XuMHYECKas CBSA3bY —_—
Pe3epBHBIi ypok. bubmmoreka LIOK
66 Sf:;iﬁ;f;:aim https://m.edsoo.ru/00a
3HaHUHI db33c
Pe3epBHblii ypok. Bu6nuorexa [IOK
67 EE?E;E??ﬁ;EHX https://m.edsoo.ru/00a
3HaHUH d9cb2
Pe3epBHbIii ypok. BuGnorexa [IOK
68 Obobmerue u https://m.edsoo.ru/ff0

CHUCTEMATH3AIHA
3HaHUU

d6lc6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




9 KJIACC

w/n Tema ypoka

Koan4yecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbBIE pecypcl

Bcero
padoThbI

KonTposabHbie

IIpakTHyeckue
padoThl

[Tepuoanueckuii
3aKOH.
[Tepuonuueckas
CHCTEMa XMMHYSCKHX
anemeHToB /[. U.
MeHnpeneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adl

3aKOHOMEPHOCTH B
N3MEHEHUHU CBOMCTB
2 XUMHYSCKHX
3JIEMEHTOB MEPBBIX
TpEX NEPHUOJIOB

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adl

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Bbubnmuoreka [JOK
https://m.edsoo.ru/00adl

Bunarl xumuueckoit
CBSI3U U THIIBI
KPUCTAITHIECKUX
pemETOK

bu6mmoreka [IOK
https://m.edsoo.ru/00adl

KonrponsHas pabora
Nel o teme
«IToBTOpEHUE N
yIIIyOJICHHE 3HAaHUN
OCHOBHBIX Pa3/IeioB
Kypca 8 Kiaccay

Knaccudukanus
XUMHYECKUX

6 peakuuii mo
pa3IUYHBIM
MpU3HAKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00adl

[TonsiTue o ckopocTu
XHUMHYSCKOHU
peakuuu. [Tonstue o
TOMOT'E€HHBIX U
TeTEPOTCHHBIX
peaKIusIx

bu6mmoreka [IOK
https://m.edsoo.ru/00adl



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IlonsTue o
XUMUYECKOM
PaBHOBECHH.
@aKTOpPBI, BIUAIOLINEC
Ha CKOPOCTb

Bbu6nuoreka [JOK

8 XHUMHYECKOH https://m.edsoo.ru/00adx
peaknuu u
MOJIOKCHUE
XUMHYECKOTO
paBHOBECHS
OKucCIUTENbHO- Bu6mmorexa LIOK

? BOCCTAHOBITEIRHbIC https://m.edsoo.ru/00adx
peakiuuu
Teopus
AJIEKTPOTUTUYECKON Bu6muorexa LIOK

10 AMCCORTALIT. https://m.edsoo.ru/00adx
CuiibHBIE U citaObie
AIEKTPOJIATHI

1 HNonnble ypaBHEHUSA bubmmoreka [JOK
peakuii https://m.edsoo.ru/00ad
XuMu4eckue
CBOMCTBA KUCIIOT U

12 OCHOBaHHH B CBETE bubmuorexa [JOK
pEICTaBIEHHH 00 https://m.edsoo.ru/00adx
AJIEKTPOITUTUICCKOM
JUCCOIUAITUT
XUMUYECKUe
CBOWCTBA COJIEH B
CBETE bu6mmoreka [IOK

13 IpEJICTaBIEHHH 00 https://m.edsoo.ru/00adq
AJIEKTPOITUTUICCKOM
JUCCOITUAITUT
[TonsiTue o bu6mmoreka [IOK

14 TUIPONIU3E COoNei https://m.edsoo.ru/00adz
Obobmerme u bubmuorexa [JOK

15 cHETEMATHZAA https://m.edsoo.ru/00adx
3HAHUU
[IpakTnueckas
pabora Ne 1. bu6mmoreka [IOK

16 «Pemerine https://m.edsoo.ru/00adq
OKCIICPUMCHTAJIbHBIX
3aaw)

17 KonTponbnas pabora bubanorexka HOK

Neo2 1o Teme

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

«DIEKTPOIUTUYECKAS
JUCCOLAIUS.
Xumuueckue
peakuuu B
pacTBopax»

18

O61mas
XapaKkTepHUCTUKa
raJlIor¢HOB.
XHUMHUYECKHE
CBOMCTBA Ha
puMepe XJopa

bu6mmoreka [IOK
https://m.edsoo.ru/00ads

19

XJI0pOBOAOPO.
ConsgHas KucCIoTa,
XUMHYECKHE
CBOICTBA,
MOJTyYeHHUE,
MIPUMEHCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00ads

20

[IpakTnueckas
pabota Ne 2 o Teme
«Ilomyuenune
COJISHOM KHMCJIOTBHI,
U3y4deHHUe e
CBOMCTB»

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad

21

Brraucnenus mo
YpaBHEHUSIM
XHUMHYECKHX
peaKuuii, €CJIi OJIUH
W3 PEarcHTOB JaH B
HU30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ads

22

O061mas
XapaKTEPUCTHKA
aneMeHToB VIA-
TPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/00ads

23

AnnoTponHsie
MOIU(DHUKAINH CEPBI.
Haxoxnenue cepsl u
€€ COEJMHECHUH B
IPUPOJE.
XUMHYECKHE
CBOWCTBA CEPBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad

24

CepoBoaopon,
CTpOEHHUE,
¢duznyeckue u
XUMHUYECKHE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ad



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsbl.
CepHas Kucnora,
¢dusnveckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHHE

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad

26

XUMHYECKHE
peaxiuu, Jiexaliye B
OCHOBE
MIPOMBILUIEHHOTO
crioco0a Moyry4eHust
CEpPHOM KUCIIOTBHI.
Xumuueckoe
3arpsi3HEHUE
OKpYKaroILEe Cpebl
COCJIMHEHUSIMU CEPbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad

27

Brranciaenue
MacCOBOH J0JIU
BBIXO/Ia TIPOTyKTa
peakmuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ads

28

Oobmas
XapaKTEePUCTHKA
3J€MEHTOB VA-
rpynnsl. A30T,
pacrnpocTpaHeHHE B
pupose,
buznveckue u
XUMHYECKHE
CBOICTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad

29

AMMHak, ero
¢dusnveckue u
XUMHYECKHE
CBOMCTBA, IIOJIy4YCHUE
U IPUMEHEHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad:

30

[IpakTnueckas
pabota Ne 3 o Teme
«Ilomyuenue
aMMUaKa, U3y4eHue
€ro CBOMCTB)»

bu6mmoreka [IOK
https://m.edsoo.ru/00ad!

31

A3oTHas KucnoTa, eé
buznveckue u
XUMHYECKHE
CBOMCTBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad!



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHUS B KQUe€CTBE
MUHEPaTbHBIX
YAOOpEHUH.
Xumuueckoe
3arpsi3HEHUE
OKpYKaroIlei cpebl
COCIMHEHUSIMU a30Ta

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad:

33

dochop. Oxcun
docdopa (V) u
dbocdopHas xkuciora,
¢busnveckue u
XHMHUYECKHUE
CBOMCTBA, IIOJIy4YCHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad:

34

Hcnons3zoBanue
¢docdaroB B kauecTBe
MUHEPATbHBIX
yaoOpeHui.
3arpsi3HEHUE
IIPUPOHOM CpeIbl
dbocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00ad!

35

VYraepon,
pacmpocTpaHeHue B
pupoe,
buznveckue u
XAMUYECKHE
CBOMCTBa

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ad!

36

Oxkcubl yriaepona,
ux (puznyeckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHUECKHUE
pooIIEMBl,
CBSI3aHHBIE C
OKCHJIOM YTJIepoja
av)

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ad:

37

VYroapHasg KUCIIOTa U
e€ conn

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

38

[IpakTnueckas
paborta Ne 4 o Teme
"[lonyuenne
YTJIEKHUCIIOTO Tra3a.
KauectBennas

bu6mmoreka [IOK
https://m.edsoo.ru/00ael



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peakuus Ha
kapOoHat-uon"

39

[TepBonavasibHBIE
MTOHSATHUS 00
OpPraHUYECKUX
BelIecTBax Kak o
COETMHEHUSIX
yraepoaa

bu6mmoreka [IOK
https://m.edsoo.ru/00ael

40

Kpewmuuii u ero
COETMHEHUS

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ael

41

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«Baxnenmmue
HEMETAJUIBI U UX
COCIMHEHU S

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

42

KonrtponsHas pabora
Ne3 mo teme
«Baxxneimnme
HEMETaJIbl U UX
COCIUHCHMS

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ael

43

O061mas
XapaKkTepHUCTUKa
XHUMHYSCKHX
3JIEMEHTOB —
METAaJlJIOB.
Merannuueckas
CBSI3b U
METaJIn4decKast
KpUCTaJUTMYECKas
peLéTKa.
dusnueckue
CBOMCTBA METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae

44

XUMUYECKHUE
CBOMCTBA METAJLJIOB.
DIIEKTPOXUMUYECKU I
pAl HanpsHKEHUN
METaJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae

45

OO6mrue crocoonl
MOJTyICHUS
MeTauioB. CILaBhl.
Brrancaenus mo

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

YpaBHEHUAM
XUMHUYECCKUX
peaKkuuii, €CJIii OJIUH
U3 pEeareHTOB
COIEPKUT IIPUMECH

46 ITonsATHE O KOPPO3UU bubnumoreka [IOK
METaJJIOB https://m.edsoo.ru/00ae
47 Illenoynbie METAIBI Bubmmorexa IOK
https://m.edsoo.ru/00ae
Oxcnpt bubmuorexa [JOK
48 ng;:mm HaTput https://m.edsoo.ru/00ae
- https://m.edsoo.ru/00ae
50 Baxwnetimme bu6mmoreka [IOK
COETMHEHUS KATbIIHS https://m.edsoo.ru/00ae
O06001IeHnEe 1
51 cucTeMaTH3aIus
3HAHWH
5 fliiCcTolgﬁTez BOABI 1 bu6mmoreka [IOK
yeTpaeHus https://m.edsoo.ru/00ae
[IpakTnueckas
53 | micoomoon vomen Bubmuortexa LIOK
METOM! 66 https://m.edsoo.ru/00ae
ycTpaHeHus"
. Bbu6nuoreka [JOK
>4 ATIOMIHHH https://m.edsoo.ru/00ae
AM(?OTGPHHG bubmmoreka [JOK
> Ezzgizﬂozcma 1 https://m.edsoo.ru/00ae
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae
OKcHubl,
57 THIPOKCHUJIBI M COIN bu6mmoreka LIOK
xenesa (1) u xenesa https://m.edsoo.ru/00ae:
(I11)
O06o0meHue u
58 CHCTEMAaTHU3alHs

3HAHUH



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 10 TeMe
«Baxnenmue
METaJUIbl U UX
COCIMHEHU S

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae:

60

Breraucnenus mo
YpaBHEHUSIM
XHUMHYECKHX
peaKkuuii, €CiIii OJIUH
W3 PEarcHTOB JaH B
HU30BITKE TN
COZEPIKUT IPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXO/Ia TPOYKTa
peakuuu

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae

61

O06001IeHnEe 1
cucreMaTrmni3anuia
3HAaHUHU

62

KontponbHas padota
Ne4 o Teme
«Baxnenmme
METaJIbl U UX
COEIMHEHUS

63

BemiecTa u
MarepHalbl B
MMOBCEIHEBHOM
JKU3HHU YeJI0BEKa

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae:

64

XHUMHUYECKOE
3arpsi3HeHUe
OKpYKaroIlei cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae-

65

Ponp xumuu B
peleHnmn
3KOJIOTHYECKUX
npobiem

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae?

66

Pe3epBHbIii ypoK.
O060061eHue
CUCTEMaTU3aluAa
3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ael

67

Pe3epBHbIii ypok.
O06001IeHne 1

bu6mmoreka [IOK
https://m.edsoo.ru/00adl



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

cucreMaTrmni3anuia
3HAHUH

Pe3epBHbIii ypoK.

68 O06001IeHne 1 1 bu6mmoreka [IOK
CHCTEMaTH3aLUs https://m.edsoo.ru/00ad"
3HAHUUN

OBILEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHb: YUECOHUK; S-¢ U3aHue, nepepaboTaHHoE,
8 kmacc/ I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A. AKImoHEpHOE
obmectBo «M3natenbcTBo «IIpocBemenner

* Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHKE, TepepaboTaHHOE,
9 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. AKkiinoHepHoe

obmectBo «M3naTenscTBO «IIpocBeiieHme»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA
[Mabpuensn O.C., SAmykoBa A.B. "Xumus. 8-9 knaccel. MeToauueckoe

nocobue" - M. Jlpoda.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Xumust XumMudeckas Hayka 1 00pa3oBaHue B

Poccun http://www.chem.msu.su/rus

Xumus u XKuzub — XXI ek http://www.hij.ru

I'azera «Xumus» U calT 11s yuauTtens « 5 uay Ha ypoK XUMHUAW»
http://him.1september.ru

ChemNet: noptayn pyHIaMEHTaTLHOIO XUMHUECKOTO 00pa30BaHUs

http://www.chemnet.ru



AJIXUMUK: caiit JI.FO. Anux6epooit http://www.alhimik.ru

OcCHOBBI XUMHH: 00Pa30BATENBHBINA CAUT JJIS MTKOJLHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumus B OTKpeITOM KoJutemke http://www.chemistry.ru

WebElements: oHaliH-ClIpaBOYHUK XUMHUYECKUX AIIEMEHTOB
http://webelements.narod.ru

Buptyanbnas xumudeckas mkosa http://maratakm.narod.ru
3anumaTenpHas XUMHE: Bce 0 MeTaiiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Konnexnus «EcTecTBeHHOHAYUYHBIE SKCIIEPUMEHTBDY . XUMUS
http://experiment.edu.ru

XuMUs 1)1 BCEX: WIUTFOCTPUPOBAHHBIE MaTePUAIIBI TI0 OOIIEeH, OpraHNYeCKOH
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm/
OnexTpoHHas 6OubnaroTeKa Mo XuMuM 1 Texaukehttp://him.1september.ru
[Tepuonnueckas cucrema 37eMeHTOB http://periodictable.ru/

Periodic Videos http://periodicvideos.com/

Munepainsl u TopHble TOposl https://catalogmineralov.ru/mineral/
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