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[TOACHUTEJIbHAA 3AIINCKA

ApnantupoBaHHas pabodass mporpamMma [0 XUMHUU Uil OOyYaroluxcs C
3amep kKol Tcuxudeckoro pasButus (mamee — 3[IP) Ha ypoBHE OCHOBHOTO 0OIIIEro
oOpa3oBaHHs  MOATOTOBIEHAa Ha  OCHOBe  DenepanbHOrO  roCylapCTBEHHOIO
00pa3oBaTeIbHOTO  CTaHJapTa OCHOBHOrO  obmiero  oOpaszoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (mamee — ®PI'OC 0O0O0),
@PenepanbHON aTanTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOIO OOIIEro
o0Opa3oBaHus U151 00yYaIOIIUXCs C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (IIpuka3
Mumnrnpocsenienusi Poccun ot 24 nHosiopst 2022 . Ne 1025), denepanbHoii paboueit
IpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs IO Y4eOHOMY NpEIAMETy «XUMHUS,
QdenepanbHON NPOrpaMMbl BOCHHUTAHHS, C YYE€TOM PACIpPEAENICHHBIX II0 KiaccaM
poBepsieMbIX TpeOOBaHUM K pe3ylbTaraM OocBoeHus dDenepanbHON aganTHPOBAHHOM
o0Opa3oBaTebHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 0OyYarOIIMXCS C
3aICPKKOM TICUXHYECKOTO Pa3BUTUS M DIIEMEHTOB COJIEpIKaHMs, MPEACTABICHHBIX B
VYHuBepcanbHOM Komupukarope mno xumuu, KoHuenuuu mpenogaBaHusi y4eOHOro
npeaMera «XuMHs» B 00pazoBaTeNbHbIX opraHu3anusx P®, peanu3yromux oCHOBHbIE
oOmeoOpa3oBarenbHble mporpamMmbl. IlporpamMma aznpecoBaHa il OpraHu3aluu
WHKJIIO3UBHOTO  OOydeHusi oOyuwaromierocss 8-9  kiacchl C OrpaHUYEHHBIMU
BO3MO)XHOCTSMH 3/I0POBbSi Ha OCHOBE KOJUIETHAJIBHOIO 3aKIIOYEHUSI IMCHUXO0JOro-
MeauKo-neaarorndeckon komuccuu oT 22.10.2021 Ne 873 B COOTBETCTBUM C KOTOPBHIM
M0 pe3yJbTaTaM KOMIUIEKCHOTO MCHUXOJIOr0-MEIMKO-TIEJarOTHYECKOro 00ciieJOBaHus
€My TMOATBEPXKJECH CTaTyCc OOYyYaroIllerocss C OrPaHUYEHHBIMH BO3MOKHOCTSIMHU
3nopoBbs 3IIP (Bapuant 7.1).

VYuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuHbIe NpeaMETh». B cHucTeMe ecTeCTBEHHOHAay4YHOTO OOpa3oBaHMS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BAXKHOE MECTO B IMO3HAHUU 3aKOHOB MTPUPOJIBI,
dbopMHpOBaHWY HAy4YHOW KAPTUHBI MHpPA, CO3JAaHUU OCHOBBI XMMHMUYECKHX 3HAHHM,
HEOOXOAMMBIX JIJIsl TMOBCEJHEBHOW XM3HU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YeJoBeKa U OKpYXKaroled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHUs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONo/IecHeM TpaBuil  Oe3omacHoi paOOThl MpU  BBIMNOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XUMHH C IPYTUMU MpeAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ¢€0s1 OCHOBBI HEOPTAHMYECKOW U OPraHUYECKOW XUMHH.
['maBHOM naeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYarONIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeICcTaBICHbl OCHOBOMOJIAraIOIINEe XUMUYECKHUE
TEOPETUYECKHE 3HAHMS, BKJIKOYAIOIIME HM3YyYEHHE COCTaBa M CTPOEHHS BEILIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALCHUN U ITyTEH YIIPABICHUS UMU
B LIEJISIX MMOJYYEHHUS BEIIECTB U MaTEPUAJIOB.
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TeopeTnyeckyo OCHOBY M3YUEHUSI HEOPTAHUIECKON XUMHUU COCTABIISIET aTOMHO-
MOJIEKYJIApHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKumu
CBEJICHUSIMU O CTPOCHHM aToMa, BHUJAX XUMHYECKOW CBS3U, 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUECKUX PEAKIIU.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJIUTCA XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpAaTOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIEPUMEHTa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoi paboThl B
XUMHUYECKOM J1abopaTOpuH.

Peanuzanmsi qJaHHON MPOTPAMMEBI B POIECCE 0OYUEHUS MTO3BOIUT 00YIAIOITUMCS
c 3IIP ycBouTh KIIFOUEBBIE XUMHUYCCKHE KOMIICTCHIIMM W TIOHATH POJb M 3HAYCHUE
XUMUU CPEIIU APYTHX HAYK O TPUPOJIC.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYYHBIX METOAO0B (HAONIOJCHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HayYHBIX
3HaHWI, OCHOBAaHHOTO HAa MEXIPEAMETHBIX CBs3sIX ¢ mpeameramu «OKpyKarouui
mupy, «Dusuka», «buonorus», «l'eorpadus», «Maremarnka» u GopMHUpPYET
KOMIIETCHIIUU, HEOOXOAMMBIE JJisi MPOJOJDKeHHUs oOpa3oBaHus B 00JacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAIBHOM  TPAMOTHOCTH,  yMEHHS
BOCIIPUHUMATh W KPUTHYECCKA aHAIM3UPOBATh HWHGPOPMAIIWIO, TPEICTABICHHYIO B
pasTu4HBIX (opMax. 3HAYMMOCTh MPEAMETa IS Pa3BUTHS JKU3HEHHOW KOMIICTEHITUU
oOyvaromuxcsi ¢ 3IIP 3akmoyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOAMMBIX I TOBCETHEBHOW >KM3HU, HABBIKOB 370POBOTO M OE30MACHOTO IS
YeJIOBEKa M OKPYIKAIOIMIECH €ro cpelbl 00pasza KW3HH; (POPMUPOBAHUH SKOJOTHIECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHUs mpeaMery «XUMHUs» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
npeaMeToM «XUMUsS» MPEJCTABISET ONMPENCICHHYIO TPYIHOCTh JJI O0YYaromuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOM JIEATEIBHOCTH, MIEPHOINUYSCKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TaMSATH, HEJIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, TOHWKEHHBIM ITO3HABATEIILHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomoseHUsT TPYAHOCTEH B HW3YYCHUH Y4YEOHOTO mpeaMeTa «XHMHES
HeoOXoaMMa ajganTaius o0beMa U XapaKkTepa y4eOHOro MaTtepuana K mo3HaBaTeIbHBIM
BO3MOYKHOCTSIM JTaHHOW KaTeropuy OOYYaroIIuXcs, y9eT WX OCOOCHHOCTEH Pa3BHUTHS:
WCITOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIPEIMETHBIX  CBSI3CH,
MIOCTETICHHOE YCIIOKHEHUE U3y9aeMOTro MaTepurara.

[Ipy w3ydyeHHMH XWMHH HEOOXOJUMO OCYIISCTBIIATH B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIZIETICHUE OTIEIBHBIX YPOKOB Ha PEIICHHE 3a7a4 B CBSI3U
CO CJIOXKHOCTBIO aHanm3a Tekcta oOywarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYyYarolIuXcsi Ha YpPOKaxX XUMHUHU



CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHUX 3HAHUH U
ymeHui. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YAENAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUN ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUs»

O6mue uenu u3ydeHusi y4yeOHOro rmpeameTa «XuUMHUS» MPEACTaBICHbl B
AnantupoBaHHOW pabouell mporpamMme OCHOBHOTO oOmiero o6OpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
00pa3oBaHMsl, HANPABICHHOCTH OOYyYEHMs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopmupoBanue e€¢ MHTEIJIEKTa U oOIel KyabTypbl. OOyuyeHHuEe YMEHUIO YUUTHCS U
MIPOJIOJKATh CBOE 0Opa30BaHUE CaMOCTOSTEIBHO B HACTOSILEE BPEMs SIBISIETCS OJHOM
U3 BOKHEHIINX (QYHKIMHN y4eOHBIX IPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3[1P, Tak ke, kKak W 11 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JTOMHUHUPYIOIIEE 3HaUYCHHE MTPUOOPETAIOT TaKUE LU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHU, CITIOCOOHOM alanTHpOBAaThCA
K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

HaNpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTH4YecKoe NpPHOOILEHUE Yydalluxcs K
CaMOCTOSTEJIbHOM ITO3HABATEIbHOM JESITEIbHOCTH, HAYYHBIM U ITPAKTUYECKUM METOJaM
HNO3HaHMsI, ((OPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUMMUCS
OMbITa Pa3HOOOPA3HON AEATENBHOCTH, TO3HAHUSA U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJIS1 PA3JIMYHbBIX BUIOB
NEeSATEIbHOCTH;

dbopMHUpOBaHUE YMEHUU OOBSCHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIET0 MHpa
Ha OCHOBaHWM 3HAHUU U OMbITA, TOJYYECHHBIX NPU U3YYEHUU XUMHH;

dopMupoBaHue y OOyYaroIIMXCsl TYMAaHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKM HKOJOTMYECKH I1e1eco00pa3Horo
HOBEJECHUS B OBITY M TPYIOBOM AESITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>KarolleH IIPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIbHEHUIIIET0 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue CleayomX 3a1a4, 00eCleunBaOIINX pealn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3I[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

dbopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEIECTBAX, UX MPEBPALIECHUSAX U MPAKTUYECKOM MPUMEHEHUH; OBJIaJICHUE MOHATUWHBIM
anmnaparoM U CUMBOJUYECKHUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIC€HHUW >KUBOU M HEXUBOW HPUPOJBL;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIJICHHE OCHOBaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHUBATh KU3HEHHbIE CUTYallUM, CBSI3aHHBIE C XUMHEH, HABBIKAMU
0e30macHOro OOpallleHUs1 ¢ BEIIECTBAMH, HUCIOJIB3YEMbIMH B TOBCEIHEBHOM >KU3HU;
YMEHUEM aHAJIU3UPOBAaTh M IUIAHUPOBATh SKOJIOTMYECKHA O€30MacHOEe TOBEICHHUE B
LEJSIX COXPAHEHUS 3I0POBbsSI U OKPYKAIOIIEH CPe/ibl;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA U TPOLECCAMH, MTPOUCXOASIIUMHU B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEHIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TaKXe 3aBUCHUMOCTh IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NIUYHBIX METOJIOB M3YUYEHUS BEIIECTB,
HaOMIONEHUST 32 MX MPEBpAlICHUSMH TPU TMPOBEICHUM HECIOXKHBIX XUMHUYECKHX
AKCIIEPUMEHTOB C HCIOIb30BAaHUEM JJa0OPATOPHOTO 00OPYIOBaHUS U TPUOOPOB;

dbopMHupOBaHUE TPEACTABICHUNA O 3HAYCHUM XWMHUYCCKOW HAyKW W PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTHYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJANITAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIOBUM JJII YCBOCHHSI MPOTPaAaMMHOTO Marepuajga 00y4JaroluMUCs C
3I1P. Bonpiioe BHUMaHHME JOJKHO OBITH yJeJIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPaHEHUH 0O0IIero 6a30BOro ypoBHsI.
OH NOJKEH MO CoJepKaHUI0 U 00beMy OBbITh aJaNTUPOBAHHBIM JJI OOYYAIOIIMXCS C
3IIP B COOTBETCTBUMU C UX OCOOBIMU 00pa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBNaJeHUe MaTtepuaioMm oOydatomumucs c¢ 3I[IP mocpenctBom ero
J€TaTbHOTO OOBCHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUU C MCIOJIb30BAHUEM MPUEMOB AJITOPUTMU3ALUU U BU3YaTbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHrana.

Bbonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepualia UMEeT
OIOpa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, U3yYa€MbIX B JJAHHOM KypcC€, C TaKUMU
yueOHbIMU mpeaMeraMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4eOHBIH MaTepuan C pa3HbIX TOYEK 3pPEHUf,
MEXIPEAMETHBIE CBA3M CIHOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YuTEIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronmxcsi yMEHUi aHaIM3upoBaTh, CPaBHUBATh, 0000IIATh U3ydyaeMblid MaTEepHall,
IJIaHUPOBATh MPEACTOSUIYI0 pPaboOTy, OCYHIECTBIATh CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 MPaBUJIBHOCTBIO pPEUeBOro OQOPMIICHUS BBICKA3bIBAHUI
obOyuatormuxcst ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMM TOBEJCHUS M JAESATEIbHOCTH, oOyuarommxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOXKAUIIMIA KOHTPOJb
COOJTI0/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMHU NMOTPEOHOCTSAMM M 00ecTeYHBAIOIIME OCMbICJICHHOE
O0CBOEHME COJIePKAHNM 00pa30BaHus N0 NMpeAMeTy «XUMUD)



Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UX 0coObIMU OOpa3oBaTeIbHBIMU MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnosibdyemblx B @OIT OO0 oOmux st Bcex 00y4arolUMXcCsi BHJIOB JI€SITEIbHOCTH
ClelyeT YCWIUTh BUIBl ACATENBHOCTH, CHElU(GUYHBIE ISl JIAHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneueHrss OCMBICIIEHHOTO OCBOEHUS COJICpKaHUsl 00pa30oBaHUs
0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKOW ACSTENIbHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3ITHUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTH) B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JTONOJHUTEILHON BU3yalbHOW OMOPHI (TUIAHBI,
o0pasIibl, CXeMbI, A0IOHBI, ONOpHbIE Ta0uIb). [t pazButus y odyvarommxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W Kiumie. Oco0oe BHUMAHHE CIENYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHala: COCTAaBICHUE PHUCYHOUHBIX U
BEpOAJIIbHBIX  CXEM, COCTaBlIeHHE TaOJMWI], COCTaBJICHHE KJacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAaHUSAMHM JUIsl KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMU U
Ap.

[IpumepHas TemaTudeckass U TEpMHHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

s oOyuaromuxcst ¢ 3[IP cyiecTBeHHbIMU SBJISIOTCS HpUEMbl pabOThl C
JEKCUYECKUM MarepuasoM 1o npenMery. llpoBonurcs cneumanbHas paboTta 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIONIEH TEPMHUHOJIOTHHU.
N3yyaeMble TepMUHBI BBOISATCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTelibHA BU3yallbHAs
MOJ/JIEPKKa, AJITOPUTMBI pabOTHI C ONPEIEIEHUEM, OITOPHBIE CXEMBbI JJIs aKTyalu3alun
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®DedepanmbHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
npeIMEeTHYI0 00y1acTh «EcTecTBEeHHOHAYUYHBIE MPEIMETh» U SBISETCS 0053aTebHBIM
JUTSI U3yYCHUS.

Y4ebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHo 136 ydueOHbIX YacoB — 1Mo 2 4 B
HeJeo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Coneprkanue yaeOHOTO TIpeAMeTa « XUMHUs), TPEICTABICHHOE B aJallTUPOBAHHOMN
paboueit mporpamme, cootBerctByer PDPI'OC OO0, pa3paboTaHo ¢ y4eTOM
@denepanbHOl  OCHOBHOM  00pa3oBaTeIbHOM  MpOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUsSI MO Y4eOHOMY MpeaAMETy «XHUMUs», COOTBeTCTByeT dDenepanbHOn
aJanTUPOBAHHOW OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMe OCHOBHOTO  OOIIEro
00pa3oBaHus O0YJAIOIIUXCA C 3aJACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEP)XAHUE YUEGHOI'O ITPEJAMETA «XUMMW»

COLAEPXAHUE ObYUYEHHNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipenmer xumuu. *Ponp Xxumuu B KU3HM uyejoBeka.® Tema u BemecTsa.
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duznyueckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. * XHUMHS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e301acHOro o0palieHus ¢ BelecTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsTre
0 METOJ]aX MO3HAHUS B XUMHH.*

ATOMBI U MOJEKYJIbl. XUMUYECKHE JIEMEHTBl. 3HAKU (CHUMBOJIbI) XUMHYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToMHasi Macca. [IpocThie U CI0KHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumudaeckas ¢opmyia. BaJeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MIOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAs MOJIEKYJspHas Macca. MaccoBas
J10JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Kmaccudukanus XUMUYECKHX  peakiuil  (COSAMHEHUS, Pa3JI0KEHUS,
3aMelieHus, 0OMeHa).

XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJION, C MpaBUIaMHU
paboTel B J1abopaTtopuu M MpuEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 000PYJIOBAHHEM;
U3y4YeHHE M OMNucCaHhe (PU3UYECKHMX CBOMCTB O0Opa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyecKux (TIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKAITUBAHUE MEAHOU
IPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBIICHWH, HaONIOJCHHE W OMHMCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKIui (pasiioKeHHe caxapa, B3auMOJCUCTBUE
CEpHOM KHUCJIOTHI C XJOpPUIOM Oapusi, pasznoxkeHue ruapokcuaa meau (1) npum
HarpeBaHuM, B3aUMOJICICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocoboB
pazzienieHus: cMecei (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BhIMIAPUBAHUE, TUCTUIUISAIUSA,
xpomatorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMHCAHUE
pe3yJIbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rnmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — 3lI€MEHT M IIPOCTOE
BemecTBO. Haxoxkmenne Kucioposa B mpupoje, pundeckue 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CIIOCOOBI MOJIYYSHHS] KUCIOPOoIa B
nabopaTopun *u npomebIuieHHOCTH.* [IpuMenenue kucnoposa. [lonstue 00 oxcugax.
Kpyrosoport kucinopoaa B npupoze. *O30H — amuioTponHast MoaudUKaus KUCIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKlMK. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHHE BO3/1yXa, YyCUICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHrue 030HOBOTO CJIOs.*

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpHUpOJE,
dbu3uYecKre 1 XUMUUYECKHUE CBOMCTBA (HA MpUMEpEe B3aMMOJICHCTBUS C HEMETAJJIaMU U
OKCHJIaMU METaJUIOB), IpUMEHEHUe, *cmocoObl momydeHus.® TlonsTre o Kuciorax u
COJISIX.

KonmuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersl o xummdeckol dhopmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEIECTBA, MOJISIPHON MacChl, MOJISIPHOTO 00BbeMa



ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*®usznyeckue cpoiicTBa BoAbl.* Boma. Ee cocta, cTpoeHue u Mosiekyssl. *Boaa
Kak pactBoputenb.® PacTtBopel. *IIoHSTHE O HACBIIEHHBIX M HEHACHIIICHHBIX
pactBopax. llonsTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BElIECTBa B pacTtBope (MPOLIEHTHAs KOHIEHTpalus). MaccoBasi J0Jis BelllecTBa B
pacTBope. *XuUMHUUYECKHE CBOMCTBA BOABI (Pa3oKEHHUE, PEAKIIMU C HATPUEM, OKCHIIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamnaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcunamu). [lonsitue 06 ocHoBaHusiX. PoJib pacTBOPOB B MPUPO/JIEC U B AKU3HU YEJIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NpUPOAHBIX BOoA. OXpaHa W OYHMCTKA
MPUPOJIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HeopraHmyeckux coeauHeHuid. OKCHUIBI: cOCTaB, Kinaccuukamus (KUCIOTHBIE,
OCHOBHBIC, *am(poTepHbIe, HeconeoOpasyromue - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmarypa.* *[lonmyueHue™ m XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUe C BOAOW, Kucioramu, meiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHHWi: WIEIOYM U HEPACTBOpPUMbIE OCHOBaHUA. HoMmeHKkIaTypa OCHOBaHHM.
dusznueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, coisiMu). *[lonyyenue ocHoBaHMiA. *

Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKHE
CBOMCTBa (B3aUMOJICUCTBHE C MeETaUIaMH, OCHOBHBIMH OKCHUJAMH, OCHOBAHUSIMU,
COJISIMM, Ha TIpUMEpPE COJSHOM W CEpHOM KHUCIOT), *crmocoObl mnofydeHus.™ Psn
aktuBHoctd MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrmocoObl MOJIy4eHUs™, B3aUMOJICUCTBUE COJIEH ¢ METaJUlaMH, KUCIOTaMH, IIeI09aMu
Y COJISIMU, IPUMEHEHUE.

[Tonarue 00 amdoTEepHBIX TUIPOKCHUIAX (HA MPUMEpPE IUHKA U *aTtoOMUHUA™):
*XUMHUUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C KUCIOTAMHU U IIE€JI0YaMU, Pa3ioKEHUE IPU
HarpeBaHUM) U MOTydeHue. *

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psaabl.

XUMUYECKHI IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/yXe; MOJyUYeHUE U U3yUeHHEe CBOMCTB KUCIOPO/Ia; HAOII0ICHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM M yCIIOBUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCUJIOB U OMKMCAHUE UX CBOWMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHHEe OCOOCHHOCTEN pPacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEd PACTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJBI C METaUIaMu (HaTpUeM M KajablieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUAJIOB); OIpEeIeHUEe PACTBOPOB KHUCJIOT W IIEJIOYEH ¢
MOMOIIIBI0O MHJIMKATOPOB; HCCIEJOBAHUE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB; HAONIOJICHUE WM3MEHEHHUsS OKPACKU HWHAMKATOPOB B pacTBOpax
KHUCJIOT U IIeNI0Yeil; n3yueHune B3aumoaeiicteus okcunaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIOT C METAJNIAMH, PEAKIIUI HEUTpaIu3aly; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJIM; pEUICHUE
AKCIEPUMEHTANIBHBIX 3aJlad 1o TeMe «BaxHelmume Kiacchl HEOPraHUYECKHUX



COEIMHEHUN .

[lepnoguuecknii 3akoH U llepuonnueckas cucteMa XUMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH.

[lepBble MOMBITKY KJIacCUPUKAUU XUMUUECKUX 3JIeMeHTOB. [loHATHE O rpymmax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METaIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). *DIEMEHTH, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI H
TUAPOKCUBL. *

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHUYECKHX DJIEMEHTOB
. 1. MeHnneneena. Koporkonepuoanas U * IMMHHOTIEpHOTHAS * dbopMbI
Ilepnogmueckoin cucrteMbl xumudeckux siemeHToB [[. . Menaeneesa. Ilepnoner u
rpynnsl. PU3NYECKHNA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenue atromoB. CoctaB aToMHBIX saaep. *M3oronsl.* DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEepBbIX 20 XUMUUECKUX 3JeMeHTOB [lepuonnyeckoit
cucrembl JI. 1. Menneneea. XapakTepUCTMKa XMMHUYECKOIO OJJIEMEHTAa II0 €ro
nonoxenuro B [lepuoanueckont cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB MaJIbIX MEPUOJIOB U TJIaBHBIX
HOATPYyMNI, B 3aBUCUMOCTH OT AaTOMHOro (HOPSAKOBOrO) HOMEpa 3HauyeHUE
Ilepnogmueckoro 3axkoHa u Ilepmoandeckor CUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. . MenneneeB — yd€Hblil ¥ rpaxaaHuH. *

Xumuueckass cBs3b. KoBaneHTHass (moyisipHas W HENOJIApHAsi)  CBSA3b.
*DJIeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKUX 3JIEMEHTOB.* VlOHHas CBSI3b.

Crenenb okucieHuss. OKHCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoueccs
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHUCIIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN JIKCIIEPUMEHT: U3ydYeHHEe O0Opa3lloB BEIIECTB METAJUIOB MU
HEMETAJUIOB; B3aMMOJECHCTBUE THAPOKCUAA LIMHKA C PACTBOPAMHU KHUCIJIOT U IIEJIOYEH;
IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBSI3U

Peanmuzanuss MeXnpeaMETHBIX CBsS3ed MNpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYIIIECTBJISIETCS Yepe3 HCITOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHMA,
TaK W TOHSATHHN, SIBIISIONTUXCS CHUCTEMHBIMHU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmme ecTeCTBEHHO-HAyUYHBIC TIOHATHS: HAy4HBIA (akT, THIOTE3a, TEOPHS,
3aKOH, aHAJIU3, CUHTE3, KiIacCu(UKAIUs, IEPUOINIHOCTh, HaOII0IeHNE, YKCIICPUMEHT,
MOJICITUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBJICHHE.

®dwuznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEISCTBA, ra3, (PM3MUECKHE BEIMYMHBI, SIUHUIBI WU3MEPEHUS,
KOCMOC, IIJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJIE3HbIE
MICKONIaeMbIe, TOTLIIMBO, BOJHBIC PECYPCHI.

COIEPKAHUE OBYYEHUA B 9 KIIACCE

BemiectBo 1 XuMHuueckas peakuus

[lepmonnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS, KAJIBLUUS U UX COCAVUHEHUI B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKON pEeIETKY U BUJIA
XUMUYECKOU CBA3M. *

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXKIyHapoaHas 1
TpUBHAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMUHBIM Kjlaccam
HEOPraHMYECKUX COCAMHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEaKIUi M0 pa3IuYHbIM NMpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3P(DEKTY, O U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHYECKUX DJEMEHTOB, *M0 OOpaTUMOCTH, IO YYacTHUIO
Katanu3zaTopa).* DK30- U  OSHIOTEpMHYEecKue peakiuu. *TepMmoxumuyeckue
ypaBHeHUs. *

*[lonsiTue O CKOPOCTHM XUMHUYECKOW peakiuu. [loHstne 00 0OpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX U TETEPOTECHHBIX
peakuusx. [loHsaTre o xuMuueckoM paBHOBecHH. CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
@aKkTOpPHI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIUHM U MOJIOKEHUE XUMHUYECKOTO
paBHOBecus. *

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALNAN. DIJICKTPOIUTHYECKAs AUCCOLMALINS.
OJIEKTPOJIUTBI M HEINEKTPoJuThl. KaTuoHBI, aHMOHBL. *MexaHu3M AHCCOLMAIUU
BEIIECTB C pA3JUYHBIMU BHUJAMU XHUMHUYECKOW CBA3u. lloHsTHE O cCTeneHu
nucconuanyu.* CubHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTOo 0OMEHa. YCJIOBHUS MPOTEKaHUS PEAKIMA MOHHOTO OOMEHa /10
KOHIA. [loiHbIE M COKpAIIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNPEICTABICHUNA OO0 3JICKTPOIUTUUECKON
mucconuannu. Cpena pactBopa. KauecTBeHHble peaklMd HAa KAaTHOHBl W AHUOHBI:
XJopua-, OpoMuna-, WoAuA-, cyiabdar-, KapOoHaAT-, CWIMKaT-, (ocdar- aHUOHBI;
TUJAPOKCU-UOHBI, KAaTUOHBI aMMOHMSI, MarHusl, KaJIbIUs, JIFOMUHUS, *Kejeza (2+) u
(3+), Mmenu (2+), uuHKa, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpaXx.

XUMHUUYECKHM SKCIEPUMEHT: O3HAKOMJICHHE C MOJACISMU KPUCTATIIMYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMETaIoB (rpadura U ajiMasa),
CJIOKHBIX BEIIECTB (XJOpHUJa HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEaKIMh OT BO3JIEHCTBHUS pa3IM4YHBIX (AaKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOUNUALNNA KUCIOT, MIEIOYEN U
cojieii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKU MPOTEKAHUS pEaklMii MOHHOro oOMeHa (oOpa3oBaHue
OcCaJika, BBIJCJICHUE raza, 00pa30oBaHMUE BOJIbI); OMbBITOB, WLTIOCTPUPYIONIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakIuu  PaslIoKeHHs,
COCIMHEHMUS); pacro3HaBaHWE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKlMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HewMmeranibsl 1 X coequHEeHUs

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHMEpPE XJopa (B3auMOJEHCTBUE C
MeTa/llaMHM, HEeMeTaJJlaMd —  BOJIOPOJOM W  KHUCJIOpOJIOM, *miemodyamu’™).
Xnoposogopo. ConsiHast KUCJIOTa, XUMUYECKHE CBOWCTBA, *MOy4eHUE™, MpUMEHEHHE.
*JleicTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKka.® BaxHeiure X10puabl u
UX HaXO0XKJICHHE B IIPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEpbl. XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (Qu3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOIM(HUKAIMK KUCIOpOAAa M Cepbl. XUMHUYECKHE CBOWCTBA CEpbl
(B3ammojeicTBUEe *C HemeTaslaMu™ — BOJOPOJOM M KHUCIOPOJIOM, METaJlJIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOAOPOA: CTPOCHHE,
(u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuabl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTta: (pu3nvecKkue
U XUMHYECKHE cBoicTBa (oOmme u crnenuduueckue). Coin CEpHOM KHUCIOTHI,
KayeCTBEHHas peakius Ha cyiabpar-uoH. CepHucTas Kuciaora. *XuMUUYECKHe peaKkiuy,
JeXalue B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHCIOTHL ™
Haxoxnenue cepsl u €€ coequueHui B npupoae. IIpuMenenue cepol U €€ COeIMHEHNM B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH Cpesbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mast xapakTtepucTuka osieMeHToB VA-rpynmbl. OcCOOEHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHbI€ CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKHMe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBHE C METaJUIJaMd M HEMETaUlaMH - KHUCJIOPOJAOM M BOJOPOIOM).
Kpyroopor azora B mnpupoae. AMMHUAK: (PU3NYECKHME U XUMHUYECKHE CBOICTBa
(OKHUCIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *MmojydyeHue™ u mpuMeHEHUe.
Conum aMMoOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3iioxeHue,
B3aMMOJICHCTBHE CO WIENOYaMu), NpuMeHeHHue. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHHUA. A30THas Kuciora, €€ (u3nueckue W XMMHUYECKHE CBOMcTBa (0Oue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxkeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHSI B Kauye€CTBE MHHEPATbHBIX YI0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKpYXKAIoIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHbBIE
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TOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

docdop, *amwmorponHsie Moaudukanuu docdopa,* PuzrUecKre U XUMHUECKUE
CBOMCTBa (B3aMMOJCHCTBHME C MeETalJlaMH, HEMETaJUlaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM M cepHoil kucinotamu).* Okcua dochopa (V), oprodochopHas Kuciorta:
duznueckue M XUMHUYECKHE CBOICTBa, *monydeHue.® *[loHsATHE O MUHEpAIbHBIX
ynoOpeHusx: HUTpaThl U ¢ocdarel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOras
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHHUSI aTOMOB yTIiepoja U
KpeMHUS. BaJeHTHOCTh M XapaKTEpHbIE CTENEHM OKHUCICHHS aTOMOB yrjiepojaa u
KpeMHus. Pactipoctpanenue yriaeposaa B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, amnmasz), ¢GuzMUECKUe Hu
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB (B3aUMOJCHCTBHE C  MeTallaMH,
HEMeTalaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KHUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozae. OKCuabl yriepoaa, ux (Gu3nuecKue U XUMUYECKHE
CBOMCTBa, TIOJIy4eHUE W NPUMEHEHHE, JIeWCTBHE Ha OpPraHu3M  4YeJOBeKa.
*DKonoruyeckue NpoOseMbl, CBs3aHHble ¢ okcuaoM yraepopa(lV); rumotesa
IJI00aJbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronbHas KUclIoTa U €€
coli, uX (u3Myeckue W XHUMHUYECKHE CBOWMCTBA, *MOJIydeHHWE U MpUMEHeHue.™*
KauectBennas peakius Ha KapOoHaT-uoHBIL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHON KHUCIIOTHI.
*NUx coctaB W xumudeckoe crtpoeHue. Kiaccudukanmss opraHUYecKUX BeIIECTB.*
[TonsiTe 0 OMONOTHMYECKH BaXKHBIX BEIECTBAX: JKUpPax, OENmKax, yrieBoJgax — M HUX
POJIH B KM3HU 4eloBeKa. *MarepranbHOEe €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
coenuHEeHnN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aMMOJICUCTBHUS C MeTa/JlaMd W HEMeTaJulaMH), *rmoyiydeHue* U NpUMEHEHHE.
*Coenuuenus kpeMmHus B npupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBou kucioTe. CIMKaThl, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, MOTYYEHUE U
npuMeHeHHe B OBITYy, TMPOMBINUIICHHOCTH (B  MEIUIIMHCKOM, OSJIEKTPOHHOM,
CTPOMUTENBHON W [p.). BaxkHellne cTpOUTENbHBIE MaTEpHalbl: KEpaMuKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€30macHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B MOBCETHEBHOM KHU3HU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe OO0pas3IoB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCJIOTHI; TIPOBEICHHE KAYECTBEHHBIX PEAKIIUN Ha XJIOPHUA-HOHBI U
HAONIO/IeHNe TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xkarouiue (U3NYecKue u
XUMHYECKHE CBOICTBA TajJOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIGHME C oOpaslamMu  XJOpHUAOB  (TalOr€HUOB);
O3HaKOMJICHHE C oOpasliaMu cepbl U e€ COeTUHEHUSMHU (BO3MOXHO HCIOJIh30BaHUE
BUJIEOMATEPHUANIOB); HAOIIOZICHUE TMpolecca OOYIIMBaHUS caxapa MO JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOU KUCJIOTHI, TPOBECHUE KAaUeCTBEHHOM PEeaKkIuy Ha Cyb(aT-uoH U HAOMIOACHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, ¢hocdopa
Y UX COCIMHEHHM (BO3MOKHO HCITIOIB30BaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
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u (hochOopHBIX yAOOPEHHUIT; MOTyYeHNE aMMUaKa U U3y4YeHUE €ro CBOWCTB; MPOBEACHHE
KayeCTBEHHBIX peaklMi Ha MOH aMMOHHUS U (pochaT-nOH M U3ydYEeHHE NPU3HAKOB HX
OPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO
(BO3MO’KHO HCIIOJIB30BAaHUE BUIEOMATEPUAIIOB); U3YUECHUE MOJENIEH KPUCTAIIINYECKUX
pemérok anMasa, rpaduTa; O3HAKOMIIEHHE C IPOLECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM U YCTPOWCTBOM IPOTHBOrasa; IOJy4YEeHHE
YIJIIEKUCIIOro Ta3a U U3YYEHHE €ro CBOMCTB; IPOBEJCHUE Kaue€CTBEHHBIX PEaKIMil Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U M3YUYEHUE MPU3HAKOB UX MPOTEKaHUS; 0O3HAKOMJICHHE C
MPOIYKINEH CHIMKATHOW MPOMBINIICHHOCTH; PEIICHHE IKCIIEPUMEHTANBHBIX 33a4 110
TeMe «BakHeUIme HeMeTauIbl U UX COCUHEHUSY.

MeTtanisl 1 KX COEUHECHUS

OOmias xapakTepUCTUKAa XUMHUUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosnoxeHus B llepuogmyeckoil  cucremMe — XMMUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtannuyeckas CBs3b U
METAJUINYECKAs] KPUCTAJIMYECKAs PEHIETKA. DJIEKTPOXUMUYECKUN psifl HAIPSKECHUI
MetaiuioB. Dusznueckrne M XUMHUYECKHE CBOMCTBA METAUIOB (B3aMMOJAECHCTBUE C
KHCIIOPOJIOM, BOAOM, Kuciaotamu). *OO0mme crnocoObl monydeHus MetauioB. [lonstue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTallb,
YyT'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIILIEHHOCTH. *

[lenounble MeTamibl: MnojokeHue B Ilepmomnueckoid cucTteMe XHMHYECKUX
anementoB JI. M. MengeneeBa; crpoeHne aromoB.  HaxoxaeHwe B mpupone.
du3znyeckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kaius). OKCUObl U
TUAPOKCUBI HATpUs U Kanus. [I[puMeHeHre MeI0UYHbIX METAJIJIOB U UX COCTUHECHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 51 KaJIbIHM: MOJIOKCHUE
B [lepuoanueckoit cucreme xummudeckux sneMeHToB Jl. M. MeHneneeBa; cTtpoeHne ux
aTOMOB; HaxoXxJeHue B mpupoje. dPu3znyeckue M XMMHUYECKUE CBOICTBA MarHusi u
Kanplua. BaxHeimume coearHeHUs Kaiblus (OKCUI, TUAPOKCHI, conr). *IKEcTKkoCTh
BOJIBI U CIIOCOOBI €€ yCTpaHeHus. ™

AmomuHuii: nonoxenue B Ilepuogumyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKME CBOWCTBA alIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aTroMa; HaXOXKIEHHE B mnpupone. dPusznueckue u
XMMHUYECKHE CBOMCTBA Kelie3a (B3aMMOJCHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcuael, tunpokcuasl u comu sxkenesa(ll) wm xenmeza(Ill): cocraB, cBoiicTBa u
*nonyyeHue.*

XUMHUYECKUIN 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (DU3NYECKUMHU CBOMCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAIIOB (BO3MOKHO
MCIIOJIh30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCH/Ia KaIbITUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIIEIOBAHUE
CBOMCTB JKECTKOW BOJBI; MpOLECCA TOpPEHUs JKeje3a B KUCIOpoAe (BO3MOYXKHO
HCIIOJb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
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WOHBI (MarHus, Kajublius, amtoMmuHus, uuHka, xkenesa(ll) u xeneza(Ill), menu(Il));
HaAO0JII0/ICHHE U OINKMCAaHUE MPOLECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpHUs, Kalus U
KalblKsg (BO3MOXHO HCIOJB30BAaHUE BHUJIEOMATEPHUANIOB); UCCIEeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XHAMHMS U OKpy>Karouas cpena

*HoBble MaTepualibl U TEXHOJOTHHU. BemiecTBa U marepuasibl B MOBCEIHEBHOMN
KU3HU YEJIOBEKAa. XMMMS M 310pOBbE. be3omacHOE HCIONb30BAHUE BEIIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBas mnomomp MpU XHUMHYECKUX OXKOTax
U oTpaBieHusax. OCHOBBI 9KOJIOTHYECKON TPaMOTHOCTH. *

*XuMuUecKkoe 3arps3HeHHE OKpYKaromel cpenbl (mpeaenbHas IOMyCTUMAas
koHneHTpanus Bemiects — [1JIK). Ponb xumun B pemeHnn 3K0I0ru4eckux npooiem. *

*[IpuposHblE HMCTOYHHUKH YIJIEBOAOPOJOB (Yrojib, MNPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI UX NIEpepabOTKHU, UX POJb B OBITY U IPOMBIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: HM3Y4eHHE 00pa3lloB MaTepHaliOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepuabl).™

MexnpeaMeTHbIE CBSI3U

Peanuszamuss MeXIpeIMETHBIX CBSi3ed 0pU U3YYEHHH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJB30BaHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK W TOHATUHN, SBISIONUXCS CUCTEMHBIMHU JUISI OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHATHA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHAIIN3, CUHTE3, KIacCU(pHUKaIUs, TEPUOANIHOCTD, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApPHUKOBBIM 3(PQEKT, TEXHOIOTHS,
MaTepuabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZo0aKTUBHOCTb, MOJIEKYJIA, HJIEKTPUUECKUI 3aps]l, NMPOBOJHUKHU, MOIYIPOBOAHUKH,
IUDJIEKTPUKH, OTORIEMEHT, BELLIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYecKas pemeérka, CIUIaBbl, (PU3MUECKHe
BEJIMUMHBI, €JAMHULIBI W3MEpPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3.bI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOTIaeMble, TOTUTHBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynpraTel ocBoeHMst oOywatomumucs c¢ 3IIP ydyeGHOro mpeamera
«Xumus» AOJKHBI COBManath ¢ pesyiabratamu DenepanbHoil paboueld MporpaMMbl

OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMMBIMU SBJISIIOTCSL:
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JIMHHOCTHBIE PE3VYJIbTATDI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEGHUA  MPOTPaMMbl  OCHOBHOIO  OOILEro
o0pa3oBaHMsI JIOCTUTAIOTCA B XOJe OOy4YeHUSI XUMUU B €IUHCTBE Y4eOHOU W
BOCITUTATEIbHOM JAESITENIBHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMA M JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH, MPUHATBIMA B
oOmiecTBe TMpaBUJIaMHd W HOPMaMd TMOBEACHHS M CHOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yUYarOIIHNXCS.

JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTD oOyJaronmxcs
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMA M PAaCIIUPEHUE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HACJEAUI0, TIOHMMAaHWS 3HAYEHUS XHUMHUYECKOW HAyKh B JKHU3HU
COBPEMEHHOro O00IIecTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM HH(poOpMauuen o
NEPENOBBIX JOCTH)KCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOpMax W MpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM, y4eOHOUCCIEN0BATENbCKOM, TBOPUECKON W APYIMX BHIAX AESATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBbHOCTH MPU BBHINOTHEHUH YYEOHBIX,
MO3HABATENIbHBIX  3a/lay, BBINOJIHEHUM XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX IPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOLECCEe
ATON y4yeOHON MAESATEeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEIEHUE M IMOCTYIKU
CBOMX TOBApHILIEH C MO3ULUU HPAaBCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJICACTBUU IMOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHHUSL:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMUYECKOH pEaKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U COCTABISIOLINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX HAa MOJyYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIX 151 OOBSICHEHUSI HAOII0AAaEMBIX MTPOLIECCOB U SIBJICHUI;

MO03HABATEJIbHOM, MHMOPMALMOHHON M YUTATENbCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CAMOCTOSTEILHON PabOThl ¢ Y4€OHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYpOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TO3HAHUIO, JIOOO03HATETBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0Opa30BaHuUI0, MPOSKTHON M UCCIIEIOBATENLCKON EATEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHU Ha 3/10POBBIA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HENPUITHUS BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHHUs] aJIKOroJi, HAapKOTUKOB, KypeHHUs), HEOO0XOJUMOCTH
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coOmro/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpAIIEeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHOM KU3HH,

5) TpyAOBOTO BOCITUTAHUS:

HHTEpeca K MPaKTHUECKOMY HM3Y4YEHHUIO mpodeccuid U Tpyaa pa3iaudHOro poja,
YBOKEHUE K TPYJly U pe3yjbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCJIE HA OCHOBE
IMPUMEHEHHS MPEIMETHBIX 3HAHWM MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaJTbHOU
TPaeKTOPUU TMPOJOJDKCHHSI 00pa30BaHHMS C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIHOMN
MPO()ECCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTMYECKH 11€JIECO00Pa3HOr0 OTHOIICHUS! K MPUPOJAC KaK UCTOUYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUs LICHHOCTH 3I0POBOTO U 0€30MaCHOTO
oOpaza J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (u3nueckomMy u
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUsI IIEHHOCTH COOJIIOJICHHUS IpaBHJI OE30IaCHOTO
MOBEJICHUSI TTpY paboTe C BEIIECTBAMH, a TAK)KE B CUTYaAlMSIX, YTPOXKAIOIIUX 37I0POBBIO
1 KM3HU JII0JICH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, IMOJydacMbIe IMPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAloIIel MPUPOJHOW CPEeI0i, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHUS TJI00AJbHOTO XapakKTepa 3KOJIOTHYECKHUX
po0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MMO3HABATEIILHOM,
KOMMYHHKATUBHOW M COLUAIBHOM MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJdbTaThl OCBOSHWS 00pa3oBaTEbHON MPOTPAMMBI TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMHU IMO3HABATEIBHBIME JACHCTBUSMHU, B TOM
YHUCIe:

1) 0a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNI0O XMMUYCCKUX BEIIECTB IO 3aIaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKA3aHHBIX JIOTHYCCKUX OTEpaIiii;

CTPOHUTH  JIOTUYECKOE  CYXKJICHHE IIOCJI€  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJTFOYAIOIIIEE YCTAHOBIICHUE TTPUYMHHO-CIICICTBEHHBIX CBSI3CH

CO3/1aBaTh, MPUMEHSATh U MIPE0OPa30BLIBATh 3HAKU M CUMBOJIbI, MOJIEIN M CXEMBI
JUISL PeIIeHUs] y9eOHBIX M TTO3HABATEIbHBIX 3aJ1a4 C TIOMOIIIBIO T1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB M  HUX
MTOCJIEACTBUS;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO TTe/Iarora MPOBOJANTh XMMUYCCKUI OITBIT, HECIOKHBINA SKCIICPUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
U 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yjIbTaTaM IPOBEICHHOTO HAOIFOACHUS, OITBITA;
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3) pabota ¢ uHpOpMAITUEH:
BBISIBJISATH JePUIUTEI MHOOPMALIMH, JAHHBIX, HEOOXOMUMBIX IS PEIICHHS
MOCTABJICHHOW 3a/1a4M;
peoOpa3oBbIBaTh HH(OOPMAIIMIO M3 OJHOTO BHIA B JAPYroi (TabiauIly B TEKCT
M TIp.);
UCKaTh WK OTOMparTh MH()OPMAIUIO WM JaHHBIC U3 UCTOYHHKOB C YIETOM
IPEII0KEHHON YUeOHOM 3a1auu U 3a1aHHBIX KPUTEPHUCB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BHIBATh yU4eOHOE B3aMMOJICHCTBHE B TPYIIe (OMpeaeisaTh o0mue e,
pacrpenensiTb poyid, TOroBapuBaThCS APYT C IPYTOM U T. 1I.).

C MOMOIIBI0 TIEJarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHMEHHbBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPHUAIOB ISl BBICTYIUICHUS TIEpen
ayJUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh WHJMBHUAYAJIbHO W B TPYIIE: HAXOAUTH 0OIee
pelnieHrue U paspemarb KOH(MIMKTHI Ha OCHOBE COIJIACOBAHMS TMO3UIMK W yyeTa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIEisaTh
OTBETCTBEHHOCTb U MPOSIBIIATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA NIEPE] TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Y4yeOHYIO MPOOIEMY, ONPECTsATh IElb
y4eOHOM NesITEeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJSI, CaMOOIICHKH, TIPUHATHUS PEUICHUU U
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpA B YUEOHOM U MO3HABATEILHOMN JAEATEIbHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEW JEATEIbHOCTH B IMPOIECCE JIOCTUIKEHUSI PE3yibTaTa, ONPENECisATh
CIOCOOBI ICUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOLLIECHCS CUTYAIEN;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIaraTh IJIaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUH Y4EOHOM
3a/1a4u;

MOHUMATh TPUYMUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbId pe3ysbTat
NEeATEeIbHOCTH, OMPEACNSITh TO3WTUBHBIE HM3MEHEHUS W HalpaBlICHUs, TpeOyrolne
nanbHeuIen padoTsl;

OCO3HAHHO OTHOCHUTKLCS K APYrOMY YE€JIOBEKY, €r0 MHEHUIO.

INPEAMETHBIE PE3VYJIBTATEI

B cocraBe npeaMeTHBIX pe3ybTaTOB 0 OCBOEHUIO 00S3aTENBHOIO COAECpKaHMS,
YCTaHOBJICHHOTO AaHHOW PepepanbHOil pabouell mporpaMMoM, BBIJIEISIOT: HAYyYHbIE
3HaHUS, YMEHHUS W CHOCOOBbI JAeMcTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«XUMUsSD, BUABI ACATEIBHOCTU I10 IMOJYYEHHUIO HOBOTO 3HAHUSA, €r0 MHTEPIPETALNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX:
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IPEACTABICHUE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHHUI MPUPOIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKuM Kak o0JacTu
COBPEMEHHOTO0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTyphl W MNPaKTUYECKON
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeCTa
XUMHUHU CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOTO armapata U CUMBOJUYECKOTO S3bIKa XUMHUU
JUTSL COCTaBIIeHUs (POPMYIT HEOPTAHUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIui
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJEHUE OCHOBAMH XHUMHUYECKOU
HoMmeHKJIaTypbl (IUPAC u TpuBHAIbHON) M YMEHHE HMCHOJB30BaTh €€ ISl PELICHUS
y4eOHO-TT03HABATENbHBIX 33]]a4 C MOMOIIBI0 YYUTENS; YMEHUE HCIOJIb30BaTh MOJICIHU
Ui OOBSICHEHMS] CTPOEHUS AaTOMOB U MOJIEKYJ IO ajropuTMy C OMNOpOM Ha
ONpeaECICHUS;

IPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIBIO YUHUTEIS
IPUMEHSITh CUCTEMY XUMHUYECKUX 3HAHWM IS YCTAHOBIICHHS B3aUMOCBSI3EM MEXIY
U3YYEHHBIM MAaTE€pUAIOM W MpPHU MOIYYECHHH HOBBIX 3HAaHHI, a TaKKe B IPOLECCE
BBITIOJIHEHUS YYEOHBIX 3aJaHuid W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEHIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOAHAS W HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIIpHAs MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasl peaKlus, pPEaKUuu COCAMHEHUS, PEAKUUU pPa3JIOKECHHs, PpPEAKIUU
3aMEIleHHs], peaKuu 0OMeHa, TeIIOBOM AP(EKT peakuuu, 3K30- U IHAOTEPMUUECKUE
peaklMu, pacTBOpP, MAacCoOBas J0JII XUMUYECKOIO 3JIEMEHTa B COECIMHEHUU, MacCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLus BEUIECTBA B PACTBOPE, SIAPO aTOMa, ANEKTPUIECKUI
CJIOWM aToma, aToOMHas OpOuTa b, PaguyCc aTroMma, BAJEHTHOCTb, CTENEHb OKHUCIIECHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS. M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAsA CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKas penieTka (aToMHas,
MOHHAs, METa/UINYecKasi, MOJEKYJspHas), WOH, KaTHOH, aHWUOH, JJICKTPOJIUT W HE
AJIEKTPOJIUT,  DJIEKTPOJUTHUYECKas  JIMCCOLMALMs, pEeaKkUud HOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJIEHHE U BOCCTAHOBJIEHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHE, OOpaTHUMbIE U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMUMHYECKOW peaKIH, KaTalau3aTop, MPeaeibHO
nomyctumas konuentpauus (I1/1K), koppo3us MeTanioB, CIijiaBbl;

OCHOBOITOJIAra0IIMe 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH /[. 1. MeHnieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINY, a TaK)Ke MPEJICTABICHUS O HAy4YHBIX METOJaX IMO3HAHMS, B TOM UHUCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX MCCIIEOBAHUSl BELIECTB U U3YUCHUS
XAMUYECKHUX PEaKIIUM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aromMa, »BJIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUsST 3J1eMeHTOB B Ilepuoguyeckoil cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
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sanemeHTa B llepuogndeckoil cUCTeMe C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sjpa, 0o0Ilee YUCIO AJIEKTPOHOB),
pacmpesiesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIHs; KIacCU(UIUPOBATH XUMHUUECKUE SJIEMEHTHI C OMOpPOi Ha
onpeneneHus: GU3NIecKoro cMbiciia UGPOBBIX JAaHHBIX NEPUOUUECKON TaOIUIIbI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIeCTBA
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMBbI; ONPEACNSITh BAJICHTHOCTb U CTEMNEHb
OKHUCJICHUSI XUMUYECKUX DJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W TUIl KPUCTALTUICCKON
CTPYKTYPBI B COSIMHEHUSX, 3apsi] HOHA, XapaKTep CPeIbl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHWM), OKHCIUTENh W BOCCTAHOBUTEIh IO QITOPUTMY YYCOHBIX
JNICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOPOM Ha cxeMy (u3nyeckne M XUMHUUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO, IpaduT, anmas, KpeMHHUH, a30T,
docdhop, cepa, XJOp, HATpUM, KaJIMi, MarHUi, KaJbIud, AJIIOMHUHHH, >XEJe30) U
CJIOKHBIX BEIIECTB, B TOM YHCII€ UX BOJAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nunHka, xeneza (II u II1), okcunsr yruepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMKUCHIBATH C OMOPOM Ha TIJIaH U KIIOUEBbIC
CJIOBa; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUS TOCJE TMPEABAPUTEIBHOTO aHalIHM3a MOJ PYKOBOACTBOM
megarora, MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOKHOCTh
MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEY;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEWCTBHIA
MOJICKYJIIPHBIC ¥ HOHHBIC YPaBHEHUS PEaKIHi (B TOM YHCIIC PEaKIMii HOHHOTO 0OMEHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN), WIIIOCTPUPYIOMIUX XUMHYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylIl HEOPraHWYECKMX  BEINECTB, a TaKXKe
MOJITBEPKIAAIONTUX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJIO XMMHUYECKOTO DJIEMEHTA B COEAMHEHUHU, MACCOBYIO JIOJIIO
BEIIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOpPOM Ha
oO1ue (hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEarcHTOB WIIM MPOJAYKTOB PEAKITUH C
OMopoil Ha 00paszel], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TTO3HAHUS (HAOJI0CHUE, N3MEPCHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE) TIPH HM3YUYCHUHM BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOM Ha aIrOpPUTM YYEOHBIX NEUCTBHUI; yMeHHe c(opMylIHpoBaTh NpoOiIeMy U
NPEIOKUTh TYTH €€ PEIICHHs C MOMOIIBI0 TIelarora; 3HaHHWE OCHOB Oe30mMacHO
paboThl C XWMHUYECKHMMH BEIIECTBAMHU, XWMHUYECKOW TOCY/IOH M J1abopaTOpHBIM
000pyI0BaHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIIECTBICHUS CIICTYIOITUX
XUMUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYUTENS C OOCYXKICHUEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TAOJIHIIBI:
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U3y4EHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUTUE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEaKIUi;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCel;

MOJIy4eHHE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYECHHE €r0 CBOMCTB;

MOJIyYeHHUE YTJIEKUCIIOro ra3a U U3y4eHue ero CBONCTB;

MOJTy4YeHUE aMMHaKa U U3y4eHHE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA;

UCCIIEIOBAaHUE M OIMCAHUE CBOICTB HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
onpeeeHUs XapaKTepa Cpelibl B pacTBOpax KUCIOT U LIEIO0YEH;

U3yYCHUE B3aMMOJICUCTBHS KHUCJIOT C MeETaulaMH, OKCHJIaMU METaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA,

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJacChl
HEOPraHUYECKUX COCTUHECHUIN»;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «ODIEeKTPOIUTHYECKas
JUCCOITUAITUSY,;

peleHre AKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «BakHeimme HeMeTalibl U WX
COCTUHECHHUSI;

pellieHre SKCIePUMEHTABHBIX 3a7ad Mo TeMme «BakHelinme MeTamisl U UX
COCTUHEHUS;

XUMHUYECKUE IKCIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIHii
WOHHOTO OOMEHa;

KAueCTBEHHbIC DPEAKIMM Ha NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aJTOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), UHKA,

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJHI] U BBISBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TPaBUJIaMH 0€30MacHOTO OOpaIleHUs! C BEUIECTBAMH, MCIIOIb3YEeMbIMU
B TIOBCEJHEBHOW >XM3HW, a TaKXKe TMpaBWIaMH TOBEACHUA B IENAX cOepexeHus
3I0POBbSI M OKpY)KAIOIIeH TNPUPOJHONW Cpefpl; MOHUMaHHE Bpeda (OMacHOCTH)
BO3JICHCTBHsI Ha JKUBBIE OPTaHW3MBI OIMPEIEICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBIIEHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JCUCTBUS; MOHUMAHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB IS OpraHU3Ma YeJIOBEKa;

BJAJICHHE OCHOBAMHM XHUMHYECKOW TIpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YI0OpEHUs, METAIIbI M CIUIaBbI, MPOAYKTHI MEPEePaOOTKH MPUPOTHBIX
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HCTOYHUKOB YTJICBOJIOPOAOB (YIJis, MPUPOAHOrO rasza, HeTH) B OBITY, CEIHCKOM
XO3MHCTBE, Ha MPOU3BOJCTBE, YMEHHEC TMPUBOJIUTH IMPUMEPHI  PABUIBHOTO
UCIIOJIb30BaHUS M3YyUCHHBIX BEIIECTB U MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEaTbHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA ¥ TPOLIECCAMH, MPOUCXOISIIMMU B MaKpOo- M MHUKPOMHUPE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HHTEIPUPOBATh XUMHUYCCKUE 3HAHUSA CO
3HAHUSAMH JPYTUX YUCOHBIX MPEIMETOB C MOMOIIIBIO I1Earora;

npeacraBieHne o chepax mnpodecCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSX
XUMHYCCKOH HAyKH; HaJU4de ONbITa pabOThl C Pa3MYHBIMH HCTOYHHKAMHU
uHGOPMAIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JMTEepaTypa, CJIOBapH, CIPaBOYHHKH,
WHTEPHET-PECYpChl) C OIOpPOM Ha aJIrOpUTM: YyMEHHE OOBEKTHBHO OIICHHBATH
WH(GOPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUAX H TPAKTUICCKOM IPUMECHEHHUH.

TpeGoBaHus K TMpeAMETHBIM pe3yjibTaTaM OCBOEHHUS Y4eOHOTO TpeaMera
«Xumus», pacrpeiesieHHbIE TI0 Toj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT roja K TOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax MO3WINHU, Kak
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO TOJa
0 YMOJTYaHUIO BKJIFOYAIOT PE3YyJIbTAThI MPEIbIAYIINX JIET).

8 KIIACC

pacKpbpIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATUH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENIbHAs AaTOMHAsT W MOJIEKYyJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCOBAsl OIS XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3IeKTPOOTPULIATEIBHOCTR™,  CTENEHb  OKUCICHMS,  XUMHYECKas  peaklus,
KJacCU(PUKAIUs PEAKIU: peakuud COEIWHEHUs, PEaKIHMU pa3jokKEHUs, peakluu
3aMEIleHUs], peaKMu 00OMEHa, 9K30- U 3HJIOTEPMHUYECKHE PeakUuu; *TeroBoil ekt
peakuuu’™; aapo aroma, dJEKTPOHHBIA CJIOW aroma, aTOMHasi OpOUTalb, PaInyC aTOMa,
XUMUYECKasl CBA3b, MOJSPHAS U HEMOJISIpHAsi KOBAJEHTHas CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MAaccoBasl N0Jsl BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
OPUMEHSATH 3TH MOHATHS IPU OMMCAHUU BELIECTB U UX NPEBPALICHUM;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUISI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PeaKklui, 3JIEKTPOHHOro OanaHca;

OIPEAENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSAX C OMOPOW Ha OIpeNeseHHs, B TOM
YHUCJI€ CTPYKTYPUPOBAaHHBIE; IPUHAJUIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kilaccy
COEIMHEHUN 1O QopMmyiaMm; BHJ XUMHUYECKOW CBsI3M (KOBaJ€HTHas M HMOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUN, YMETh C IOMOIIbIO
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VUHUTEINS MPUMEHITh CUCTEMY XMMHYECKUX 3HAHWW, JUISl YCTAHOBIICHUS B3aWMOCBSI3U
MEXAY U3YYEHHBIM MaTEpPHAJIOM U MIPH MOJYYEHUU HOBBIX 3HAHUH, a TaKXKe MU padoTe
C UCTOYHHUKAMHU XuUMHU4eckoil wuHpopmanmu. OpHEHTHUPOBATHCS B TMOHATUSAX U
OrepupoBaTh UMHU Ha OA30BOM YPOBHE, IPUMEHSATH NP BHITIOJIHEHUH YUEOHBIX 3aJaHUMN
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOpUTM Y4EOHBIX ACHCTBUN HU3yUEHHBIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckmii 3axon [.W.
MenneneeBa, *3aKoH MOCTOSHCTBA cOCTaBa®, 3akoH ABOrajipo; aTOMHO-MOJICKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMEIOTCS B Tabmuie «llepmogmaeckas
cucreMa  xumuueckux — anemeHtoB . 1. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsf sipa,
00111ee YMCII0 JIEKTPOHOB M PACIIPEICIICHNE UX TI0 AJICKTPOHHBIM CJIOSIM);

KIacCU(PUIMPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYEeCKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerI0BoMY 3(PQeKTy, M0 U3MEHEHUIO CTENEHU OKHCIICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBbI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMUYHBIX YCIOBUAX IMOCIE
MIPEABAPHUTEILHOTO 00CYKIACHUS C TIEIarorom;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISPHYIO MAacChl BEICCTB;
MAaCCOBYIO JIOJI0O XUMHUUYECKOTO 3JIEMEHTa Mo (opMysie COCAMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHIO XUMHUYECKON PEaKINH C
OIIOPOM Ha aJrOpUTM;

MPUMEHATh OCHOBHBIC OIEPAllMA MBICTUTEIBHOW NEATCIbHOCTH — aHallu3 M|
CHUHTE3, CpaBHEHHE, O0000IIeHWE, CcHucTeMaTu3aus, Kilaccu(uKamms, BbISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKkimii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICTMPOBAHUE, HKCIEPUMEHT *(peaJibHbIi M MBICICHHBIN)* 101 PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJTHCHHUIO JTA0OPATOPHBIX XUMUYCCKUX OTBITOB IO TIOJYYCHHUIO U
coOHMpaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MAaCcCOBOM J0JIEM PAaCTBOPEHHOTO BEIIECTBA; IIAHUPOBATH
U TIPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOUYCH U
KHCJIOT C TOMOIIBIO MHIUKATOPOB (Jakmyc, (eHondTaaenH, METWIOpaHXK U JIp.),
MOJITBEPIKIAIONTNX KAYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KauyeCTBCHHBIC
pEeaKIMK Ha UOHBI) MO PyKOBOJACTBOM II€/1arora.

9 KIIACC

PACKpLIBATb CMBICII OCHOBHBIX XHMMHYCCKHX MOHATUM: XUMHUYECKUM DJICMCHT,
aToOM, MOJICKYJIa, HOH, KaTHMOH, aHHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIUICCTBO,
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BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHHS, XUMHUYECKAsl peaKLus,
XUMUYECKasi CBS3b, *TerioBor A((PeKT peakimu, MOJab*, MOJSpHBIH 00BEM, pacTBOD;
AIEKTPOIUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOIMAIINS, PEaKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peakimuu’™, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOIUs, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHasi, WOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKash pemeTka, *Koppos3us
METAJJIOB, CIJIaBbl, CKOPOCTb XUMHYECKOW peakuu™®, TMpeaeiabHO JOMycTUMas
konientpamus (I1/IK) Bemectna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI IS (PUKCAIMU PE3yNbTaTOB HaOIIOCHHUIA,
cocTaplieHUs] (GOpMyYJ BEIIECTB M YPABHEHMH XMMHUYECKHX DPEaKIMid, 3aucy JaHHBIX
ycioBuid 3aiad. Mcnonb3oBaTh 0003HaueHus, uMeromuecs B [leproguyeckoit cucreme
U Ta0JMIle PacTBOPUMOCTH KHUCIOT, OCHOBAHMM M COJIEH B BOJE HJIsi BBIOJTHEHUS
3aJlaHUM.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX HJIIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpEIENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKON CBSI3M (KOBaJIGHTHAsl, MIOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUN KPUCTAUIMYECKOW PEMIETKH KOHKPETHOIO
BEIIeCTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHIBATH WU XapaKTEPHU30BaTh™ TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKHMX HJIEMEHTOB: pPAa3iN4aTh MOHITHUS
«rnaBHasg moarpymma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manbie u
OOJBIITNE MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeieSieHue X MO IEKTPOHHBIM
CosAM); *OOBICHATH® 0O0IMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XWMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MalibIX MEPHOJIOB M TJIABHBIX MOATPYIIL C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThl; HEOpPraHMYeCKHUe BELIECTBA;
XUMUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter1oBoMy 3G (eKTy, M0 U3MEHEHUIO CTENECHENH OKUCIICHUS XUMUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSPHBIX U
WOHHBIX YPABHEHHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLIUI C ONTIOPOU HA CXEMBI,

COCTaBIISAITh YPAaBHEHUS JJICKTPOJUTHYECKON TUCCOLMALMKN KHUCIOT, LIET04Yel u
COJICH; TIOJIHBIE M COKpAIEHHBIC YpPaBHEHHUS PEaKlMii MOHHOTO OOMEHA; ypaBHECHHS
peaKLMii, HOATBEPHKAAOIINX CYIECTBOBAHNE T€HETHUECKOW CBS3M MEXIY BELIECTBAMMU
Pa3JIMYHbBIX KJIACCOB;
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pacKkpbIBaTh CYLIHOCTh OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
IIOCPEACTBOM COCTABJIEHMSI 3JIEKTPOHHOIO OanaHca ITUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTM OT MX CTPOCHUS;
BO3MOXHOCTH IIPOTEKAaHHUsS XHUMHUYECKHX IIPEBPAILCHUN II0CJIE€ IIPEIBAPUTEIBHOTO
00CYKIEHUS C NIEJarorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa M0 (opMylie COETUHEHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHI M0 YPABHEHHUIO XUMHYECKON PEaKIHMH C
OIIOPOM Ha aJTrOpUTM;

CJIEI0OBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM M J1a0OpaTOPHBIM
000pyZOBaHMEM, a TaKKe MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSMH T10 BBIITOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTJIEKHCIIOTO rasa);

IIPOBOJUTE pPEAKLUWU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJOpUA- OpoMuA-, MOAMUA-, KapOOoHart-,
docdar-, cunukar-, cynabdar-, TUIPOKCUI-HUOHBI, KATHOHbI aMMOHHUS W HOHBI
U3YYECHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpPax HEOPTraHUYECKUX
BELIECTB;

IPUMEHATH OCHOBHBIE OIEPALlMHA MBICIUTEIBHON JEATEIBHOCTH — aHau3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHUe, CHCTEMAaTU3allil0, BBIABICHUE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Il M3YyYEHHs] CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIINN;
€CTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSI — HAOJIIOJIEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
DKCIIEPUMEHT (peanbHBIi 151 MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVJIACC
HaunmeHnoBaHue Koan4yecTBO 4acoB
Ne 316108 1 TeM dueKkTpoHHbIe (LM POBbLIE)
wn | P Bcero Kontposnuere IpakTuueckue oOpa3oBaTe/ibHbIE pecypchl
NporpamMmmsbl padoThbI padoThbI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XUMHSA — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 9 bubmuorexa [IOK
' U TIPAKTHYECKOM https://m.edsoo.ru/7f41837c
IEeSITENLHOCTH YeJIOBEKA
19 BemectBa 1 xumnueckue 15 1 bu6nuoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Bozayx. Kucnopoa. 6 bubmuotexa [JOK
' [Moustre 06 okcumax https://m.edsoo0.ru/7f41837¢
99 Bognopona.Ilonsrue o 3 1 bubnuoreka [JOK
' KHCJIOTAaX U COJAX https://m.edso00.ru/7f41837c
23 Bopna. PactBopsl. 5 1 1 bu6mmoreka [IOK
' [Mouste 06 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHEBIE KJIACCEI
2.4 HEOPraHNYECKUX 11 1 1 bubmorexa [JOK
' p 8 https://m.edso00.ru/7f41837c
COEIMHEHN I
Hroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pe€akuuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XHUMHYECKHX DJIEMEHTOB 7
. . Menneneena.
Crpoenue aToma

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Xumudeckas CBS3b.

39 OKUCIUTENbHO- 8 1 bu6mmoreka [IOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
bubnnoreka IIOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesehBHOC BhEMSL 3 bu6nuoreka [IOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4
YACOB I10 ITPOTPAMME
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9 KIIACC

HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoThbI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME N
11 yrayOieHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JieliOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 brbmmorexa LTOK
' P y https://m.edso0.ru/7f41a636
XUMHUYECKHUX PEeaKIIHii
DIIEKTPOTUTHIECKAS
13 JTUCCOLIAINA. 8 1 1 bu6nuoreka [IOK
' XUMHUYECKUE PEaKIH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO01mas xapakTepucTHKa
H P P bu6mmoreka [IOK
2.1 XUMUYECKHUX AJIEMEHTOB 4 1
https://m.edso0o.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepuCcTHKa
99 XUMHUYECKHUX 3JIEMEHTOB 6 butbmmoreka [IOK
' VIA-rpynmnsl. Cepa u e€ https://m.edso0o.ru/7f41a636
COEIMHEHUS
2.3 OO0mast xapakTepHCTHKA 7 1 bubmuoreka [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dbocdop 1 Ux coeqMHCHHS

https://m.edsoo0.ru/7f41a636

OO61mas xapakTepucTHKa
XUMUYECKHUX AJIEMEHTOB

bu6nmoreka [IOK
2.4 IVA_FP}:HHH' yraepon n 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n Uux
COCINHCHUA
Hroro no pazneny 25
Pa3znea 3. MeraJliibl M MX COeIUHEHUA
31 OO0mue cBoMCTBa 4 bu6mmoteka [IOK
' METAJIJIOB https://m.edso0o.ru/7f41a636
39 Baxwneiimme MeTamuisl 1 16 bubmuorexa [JOK
' HAX COEIUHECHUS https://m.edsoo.ru/7f41a636
Htoro no pasneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemecTsa u matepuaisl B 3 bu6mmoreka [IOK
' JKU3HH 4eJIoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
No KosauuecTBo yacoB
DJIEeKTPOHHbIE
ara uudpoBbIe
n| Tema ypoka Konrposbubie IpakTuyeckue A p
Bcero H3ydeHust odpa3oBaTejbHbIE
/ paboThbI paboThbI
I pecypcsl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
1 YKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
[ToHsTHE O METOIAX MTO3HAHUS B bubmorexa [IOK
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[IpakTuueckas padora Ne 1
«I?IpaBI/ma pa6021>1 B JabopaTopun bubnmorexa LIOK
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpaLIEHUS C de
J1a00paTOPHBIM 000PYTOBAHUEM T
UucThle BelecTBa U CMecH bubmorexa [IOK
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoOslI pa3aeneHus cMecei ca
[IpakTnueckas padora Ne 2 bubnuorexa [JOK
5) «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK

29



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

(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2b
e8

bu6mmoreka [JOK

BeniecTB. XUMHYECKHE

8 [IpocTble U ClOXKHBIE BENIECTBA https://m.edsoo.ru/ff0d2a
6c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeIEeCTB. XUMHYECKas (hopmyJia Enbmiorexa TOK
10 ’ ya. https://m.edsoo.ru/ff0d2ea
BanenTHOCTH aTOMOB o
XUMHUYECKHUX DJIEMECHTOB -
OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11 | OtHocuTenbHasE MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBast 10711 XUMHUECKOTO bubnmorexa LIOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH 0c
bu6mmorexa [IOK
K . Mous.
13 OJIHCCTBO BEIIECTRA. VIOTH https://m.edsoo.ru/ff0d52
MousipHas macca 30
Ou3nyecKkue 1 XUMHUIECKHe bubmorexa [IOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUsI. XUMHUYECKast peaKius 3
[Ipu3Haku U yClIOBUS MPOTEKAHUS bubmmorexa LIOK
15 . https://m.edsoo.ru/ff0d3a
XUMHYECKHUX PEaKIIHii 16
16 3aK0oH COXpaHEHHUS MacChl bubnmoreka [JOK

https://m.edsoo.ru/ff0d3b
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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

YpaBHEHUS

88

Brrancnenus KOJIM4YECTBA, MacCChbl

bubmuorexa [JOK

17 | BemecTBa 10 ypaBHEHUSM https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHii 08
Krnaccudukanusa XuMuueckux

eaKuui (CoeAMHEeHUS bubmorera [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pas3noKeHusl, 3aMeIIeHuUs, 4
oOMeHa) B
M. B. JIoMOHOCOB — y4&HBIH- bubnuotexa [JOK

19 | osHuumknoneauct. O600IIEHHE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3allnsl 3HAHUH c4
KonTponbnas padota Nel mo teme bubnuotexa [JOK

20 | «BemiecTBa 1 XUMUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecs razos. Cocras bubnuoreka [IOK

21 | Bo3ayxa. Kucnopog — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuiectBo. O30H 8e
Ou3nYeCKue U XUMUICCKHEC
CBOMCTBA KHCJIOPO/a (peaKkiuu bubmorexa [IOK

22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcuaax =
CriocoOpl MmostyueHus: KUCIopoaa
B 1360DaTO qun PO bu6mmorexa [IOK

23 paTop https://m.edsoo.ru/ff0d49
MIPOMBIIIIICHHOCTH. [IpuMeHeHw e 7a
KHCIIOpOJa T
TemnnoBoit 3¢ ekt xumMuueckoit bubnuorexa [IOK

24 | peakuuu, MOHATHE O https://m.edsoo.ru/ff0d47

TCPMOXUMHNYCCKOM YpPAaBHCHHUU,

90
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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

9K30- U SHJOTEPMUICCKUX
peaKiusx

TomuBo (HedTh, yrob U METaH).

bubmuorexa [JOK

25 | 3arps3HeHHe BO3yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro NpeaoTBpalIeH s 4a
[IpakTrueckas padota Ne 3 o
teme «Ilomydyenue u cobupanue bubmnorexa [IOK
26 https://m.edsoo.ru/ff0d4ae
KHCIIOpO/1a, U3yUYEHHUE ero 5
CBOWCTB» B
Bomopon — anemeHT u npoctoe bubmuoreka [JOK
27 | BemecTBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
pHposIEe do
DOU3NIECKre U XUMHUUYECCKHUE bu6mmoreka [IOK
28 | cBoiicTBa Bogopoaa. [Ilpumenenne https://m.edsoo.ru/ff0d4d
BOZOpOZA do
bu6mmoreka [JOK
29 | TloHsATHE O KUCIOTAX M COJAX https://m.edsoo.ru/ff0d50
d2
CrniocoOsI ostydeHus BOAOPOa B bubnmorexa LIOK
30 https://m.edsoo.ru/ff0d4d
nabopaTtopuu 40
[IpaxTuueckas padorta Ne 4 o
teme «Ilomyyenue u cobupanue bubmorexa [IOK
31 https://m.edsoo.ru/ff0d4f4
BOJIOPOJIa, H3yUCHHE €T0 9
CBOWCTB» =
. .. bu6mmorexa [IOK
M .
32 OTAPHEIH 00LEM rasos. 3akox https://m.edsoo.ru/ff0d54

ABorazipo

2e
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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

Brruuciaenns o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo ero U3BECTHOMY

bubmuoreka [JOK

33 https://m.edsoo.ru/ffod55
KOJII/I‘-IGCTBy BCIIECCTBA UJIN a0
00BEMY T
Brruncienus 006EM0B ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE Bubmorexa HOK
34 yp “p N https://m.edsoo.ru/ffod57
3aK0HA 00BEMHBIX OTHOIIEHUI 08
rasoB 08
dusnueckre U XUMHUUECKUE bubnnorexa LIOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOIBI 7a
. bu6mmoreka [IOK
C I 3]
36 0CTaB OCHOBANHMH. LIOHATHE O https://m.edsoo.ru/ff0d59
HHIUKATOpax
e2
Bopa xak pactBoputens.
Hacreennnie 1 HeHACBIIIEHHBIE bubnnorexa LIOK
37 https://m.edsoo.ru/ffod5h
pactBopsl. MaccoBas nons 40
BEIIECTBa B paCTBOPE T
[IpaxTnueckas padora Ne 5 o
teMe «[IpuroToBiieHuEe pacTBOPOB bubmmorexa [IOK
38 . . . . https://m.edsoo.ru/ff0d5e
C ompeneIEHHON MacCOBOH JIONei ba
PacTBOPEHHOTO BEIIECTBAY _
bu6mmoreka [JOK
K oora Ne2
39 OHTPOJIBHAA paboTa 1o Teme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Okcuapl: cocTaB, KJIacCU(UKAI, bubmorexa [IOK
40 ? https://m.edsoo.ru/ff0d66

HOMEHKJIaTypa

4e
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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

[Tonyuyenue u xummudeckue

bubmuoreka [JOK

41 | CcBONMCTBA KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHJIOB 4e
OcHOBaHUS: COCTaB Enbmaorexa OK

42 ) ’ https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKIJIaTypa ca
IlonydyeHue u XuMHUYECKHUE Eubmiorexa LTOK

43 o . https://m.edso00.ru/ff0d67
CBOICTBa OCHOBaHHUI ca
Kucnotsr: cocraB Enbmiorexa TOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KkiaccuduKanus, HOMEHKIATypa 5
[TonydyeHue U XUMHYECKHE bubmmorexa [JOK

45 uyq https://m.edsoo.ru/ffOdfee
CBOMCTBA KHMCJIOT 9
Conu (cpeanue): HOMEHKIIATypa, bubmuoreka [JOK

46 | crmocoObI MOTyYCHMUS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
[IpakTuueckas padora Ne 6.
Pemenne skcnepuMeHTAIBHBIX bubnuorexa [JOK

47 | 3amau no TeMe «OCHOBHEIE https://m.edso0.ru/00ad9b
KJIaCChl HEOPTaHUYECKUX 7c
COEJTUHEHMIN»
I'eneTnueckast CBSI3b MEXKIY bubnmoreka [JOK

48 | xyaccaMy HEOpPraHMYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHU 50
O06o001meHre 1 CHCTEMAaTH3aIIHS bubmmorexa [IOK

49 https://m.edso00.ru/00ad9c

3HAHUH

b2
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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

KonTtponsHas padora Ne3 o reme

bubmuoreka [JOK

50 | "OcHoBHBIE KJTacChI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUM" la
[TepBbie MONBITKH
KJIAaCCU(UKAIIUN XUMUYECKUX Eubmiorexa LTOK
o1 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJTHBIX 3JIEMEHTOB —
Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema Enbmiorexa TOK
52 https://m.edsoo.ru/00ada5
XUMHYECKHUX 31eMEeHTOB /JI. U. 2¢
Menneneesa _
bu6mmoreka [IOK
53 | Ilepuonsl, TpymIIBI, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
Ctpoenue atomoB. CoctaB Enbmiorexa TOK
54 i https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M3oTormbl 42
CrtpoeHne 371eKTPOHHBIX
bu6mmorexa [IOK
000JI0YEK aTOMOB JICMEHTOB
55 N https://m.edsoo.ru/00ada6
ITepnonnueckoii cucremst 1. 1. be
MeneneeBa _
XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmmorexa [JOK
56 N https://m.edsoo.ru/00ada8
ITepunonnueckoii cucreme /1. . o4
Menpeneena o
3nauenue [lepuonnueckoro bubmuorexa [IOK
57 | 3akoHa JUIs pa3BUTHS HAyKU U https://m.edsoo.ru/00ada9

npaktuku. J[. 1. Menzaenees —

6e
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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

YUE€HBIM, NEAAror U rpak IaHuH

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB

bu6mmoreka [JOK

58 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKUX DJIEMEHTOB bs
bubmuorexa [JOK
59 | WonHasg xumudeckas CBA3b https://m.edsoo.ru/00adac
34
KoBanentHas nosnsipHast Bubmiorexa IJOK
60 https://m.edsoo.ru/00adaa
XUMHUNYCCKas CBA3b b8
KoBasneHTHas HemosspHast bubnnorexa LIOK
61 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBA3b b9
bu6mmoreka [IOK
62 | Creneus OKUCIEHUA https://m.edsoo.ru/00adae
28
OKHUCIUTEITbHO- Bubmiorexa IJOK
63 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCIILHBIC peaKHI/II/I 76
bu6mmoreka [JOK
64 | OKucIUTENN U BOCCTAHOBUTEIHN https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 no teme bubnnorexa [JOK
65 | «Crpoenue atoma. XuMHIeCKast https://m.edsoo.ru/00adb4
CBSI3b» 86
. bub6mmoreka [JOK
P .
66 CICPBILIH YPOK 0606? cHme https://m.edso0o.ru/00adb3
CHCTEMATHU3ALHs 3HAHUI 3c
67 | PesepBHBIi ypok. O000mICHUE 1 bubnuotexa [JOK
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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

cUCTeEMAaTH3alud 3HAaHUN

https://m.edsoo.ru/00ad9c
b2

PesepBHelil ypok. O000IICHHE 1
cucTeMaTu3auuvs 3HaHUN

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoutpoabHbie IpakTuyeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
/ pa6oThbI pa6oThbI
pecypchl
n
[Tepuoanueckuii 3aK0OH.
Hepnonnqecxas{ cucrema bubmorexa LOK
1 P 1 https://m.edso0o.ru/00adb59
XUMHUYECKUX dJIeMEHTOR /I, e
U. Menpeneesa i
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOICTB bubmmorexa LIOK
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX IJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB -
Knaccudukanus u bubmuoreka [JOK
3 HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Bunn XuMH4eCcKOU CBSI3H U bu6mmoreka [IOK
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
pEIETOK 6
KonTponpHas padora Nel
o Teme «IloBTopenue u
5 yriayOsieHue 3HaHUH 1 1
OCHOBHBIX Pa3JIeJioB Kypca
8 Kimacca»
Knaccudukanus bubmumoreka [JOK
6 XUMHUYECKUX PEaKLUN 1O 1 https://m.edsoo.ru/00adbcb
pa3INYHBIM TPU3HAKAM 0
7 [TonsiTe o ckopocTn 1 bubnuotexa [JOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

XHUMHYECKOH pE€aKkuu.
IloHssTHE O TOMOT€HHBIX U
IreTEPOrcHHbIX pCAKIUAX

https://m.edsoo.ru/00adbe9
a

IToHsaTue 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIIOILIKME HA CKOPOCTh

bu6nuoreka [JOK

8 N https://m.edsoo.ru/00adc28
XUMHUYECKON PEaKIuu 1 c
IIOJIOYKEHUE XUMUYECKOIO
paBHOBECHs
OKHCIUTEIBHO- bubnnoreka IIOK

9 BOCCTAaHOBHUTCIIBHEIC https://m.edsoo.ru/00adcad
peakuu €
Teopus
AIEKTPOJIUTUYECKON bubmiorexa LIOK

10 https://m.edsoo.ru/00adcd6
aucconuanyu. CHIIbHBIC U 3
cl1abbie AIIEKTPOIUTHI -
HNonnble ypaBHEHUS bubmmorera [IOK

11 . https://m.edsoo.ru/00add44
peakiuit 3
XHUMHUYECKHE CBOMCTBA
KHCIOT ¥ OCHOBAaHHUHU B but6mmoreka [IOK

12 | cBere npencraBneHuii 06 https://m.edsoo.ru/00add5d
AIEKTPOJIUTUYECKON 8
JHACCOIHAIIAN
XUMHUECKHE CBOMCTBA
COJIeH B CBETE bu6nuoreka [IOK

13 | npencraBnenuii 06 https://m.edsoo.ru/00add8b
HIIEKTPOIUTHYECKON 2
JTIACCOIHAIIAN

14 [TonsiTue o rumponuse but6mmoreka [IOK
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

coneit

https://m.edsoo.ru/00add9d
4

O06001IEeHNE U

bu6nmoreka [IOK

15 . https://m.edsoo.ru/00addd1
CHCTEMATH3AIHs 3HAHWI 5
[TpakTuyeckas padora Ne 1.
«PeleHe Bbu6nuoreka [IOK
16 https://m.edsoo.ru/00addbf
3KCHCpI/IMCHTaHLHLIX a
3a1a9» a
KonTponbnas padora No2
10 TEME
«DIEKTPOIUTHYECKAS Bubnorexa LIOK
17 p https://m.edsoo.ru/00addec
JIUCCOLAIASL. 0
XUMHYECKUE PEAKIIUU B -
pacTBopax»
OO01ast XapakTePUCTHUKA
FaJ'IOFeHOBp XI/IMI:/I‘ICCKI/IG Bubmnorexa HOK
18 . ) https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe 5
XJIopa 2
Xoposomopox. ConsHast
KI/ICJIpOTa inliufqecme Bubmnorexa HOK
19 L https://m.edsoo.ru/00adel0
CBOICTBa, OyUEHUE, 4
IPUMEHEHHE ~
[IpakTuueckas padora Ne 2 Eub 11OK
I HoImoTeKa
20 o TeMev «loyHeHue https://m.edsoo.ru/00ade34
COJITHOM KHCIIOTEI, 3
U3y4YeHHE €€ CBOMCTBY B
Beraucnenus mo bubnuotexa [JOK
21 | ypaBHEHUSM XUMHYECKUX https://m.edsoo.ru/00ade48

peakuuii, €ciii OJUH U3

8
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

pE€arcHToOB JaH B HN30BITKE

OO01as xapakTepucThKa

bu6nuoreka [IOK

22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl N
AnnoTponHsie
MoAUGUKAITIN CEPHI.
HaxoiﬂeHHe ce II,)I " eé Bubmoreka HOK
23 . P https://m.edsoo.ru/00ade64
COCIMHECHUI B IPUPOJIC. 3
XUMUYECKHE CBOMCTBA a
cepol
CepoBoopo/1, CTpoeHue, bu6mmoreka [IOK
24 | (¢usnveckre U XUMHYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxkcunbl cepsl. CepHas
KHCJIOTA (blli)lmqecine u bubmorexa LOK
25 ’ . https://m.edsoo.ru/00adea2
XHMHYECKHUE CBOMCTBA, 8
IPUMEHEHHE B
XUMHUYECKUE PEaKIIHH,
JeXxaInire B OCHOBE
MPOMBIIIJICHHOTO CcII0co0a bubmuoreka [JOK
26 | TOXy4eHUs CepHOM https://m.edsoo.ru/00adec8
KHUCIIOTHl. XUMHYECKOE a
3arpsi3HEHUE OKpYyKarouen
Cpelibl COEIMHEHUSIMU CEPbI
Brruncnenune maccoBoit bu6nuoreka [IOK
27 | nmonu BeIXOJa MPOIYKTA https://m.edsoo.ru/00adec8
peakunu a
OO6mrast xapakTeprucTrUKa bubnuotexa [JOK
28 | osnemeHTOB VA-TpymNIbI. https://m.edsoo.ru/00adeea

A30T, pacIpOCTpaHEHUE B

6
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

npupoae, Gpuzndeckue u
XUMHUYECKHE CBOICTBA

AMMHaK, ero puznveckue

bu6nuoreka [IOK

29 W XMMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
HOJIy4EHHE ¥ IPUMEHEHHUE 4
[TpakTrueckas padora Ne 3
o teme «[lonydyenue bubmorexa LIOK
30 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4yeHue ero 0
CBOMCTB»
A30THas KucioTa, eé bubmuorexa [JOK
31 busznuecKkrue 1 XUMUYECKHe https://m.eds00.ru/00adf30
CBOMCTBA 6
Hcnons3oBanne HUTPATOB
U COJIEW aMMOHUS B
KaueCcTBE MUHEPATIbHBIX bubnmnoreka [JOK
32 | ynoOpenuii. XuMu4eckoe https://m.edsoo.ru/00adf51
3arpsi3HEHUE OKPYXKaroLen 8
Cpelbl COeTMHEHUSIMU
a3zoTa
Dochop. Oxcun pochopa
(V) 31) (br())c@opHas? Kng)ﬂ(ia bubmmorexa LIOK
33 ’ https://m.edso0.ru/00adf68
(du3HYeCKre U XUMUICCKHE 3
CBOWCTBA, MOJTyYCHHE
Hcnonb3oBanue Gocdaron
B Ka4e€CTBE MUHEPAIBHBIX bu6muoreka [JOK
34 | ynoOpenwuii. 3arps3HeHne https://m.edsoo.ru/00adfc2
HPUPOJTHOM CPEJIbI 0
dbocharamu
35 VYrnepon, bu6muoreka [JOK

pacrnpocTpaHEHHE B

https://m.edsoo.ru/00adfd9
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

npupoze, hpuzndeckue u c

XMMHYECKHE CBOMCTBA

Oxcunpl yriepona, ux

¢buznveckre 1 XUMHUECKUE bubmmoreka [IOK

36 | cBolicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOIEeMBl, CBSI3aHHBIE C e
okcuaoMm yriepona (IV)
YronbHas KUCIOTA U €€ bubnnorexa LIOK
37 https://m.eds00.ru/00ae006
conu
C
[IpaxTnueckas padora Ne 4
o teme "[lonyyenue bubnmnoreka HOK
38 | yrmekwmcioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-NOH"
HepBOHaanBHBIG IIOHATUSA
00 OpraHMYecKux bubmmorera LIOK
39 https://m.edsoo.ru/00ae054
BeIIeCTBaxX KaK 0O e
COCINHEHUAX yIiIepoaa B
KpeMmunii 1 ero bubmuorexa [JOK
40 P https://m.edsoo.ru/00ae080
COCTMHEHUS "
[IpakTuueckas padorta Ne 5.
Pemienne
JKCIICPUMCHTAJIBHBIX 3a1a4 bubmiorexa HOK
41 P . https://m.edsoo.ru/00ae0bf
1o teMe «Baxunenmue )
HEMCETAJUJIBI U UX -
COETUHEHUS»
42 KonrtponsHas pabora Ne3 bubmmoreka [JOK

o teMe «Baxkuerinine

https://m.edsoo.ru/00ae0el
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HEMCTAJJIbBI U UX
COCAUHCHUA»

|00

OOm1ast xapaKTepUCTHKA
XUMHUYCCKHUX DJICMCHTOB —
MeTau1oB. MeTrayumaeckast

bu6nuoreka [JOK

43 CBSI3b M METAJUTMYECKAs https://m.edso0.ru/00ae103
KPUCTaJUINYECKast PEIIECTKA. €
du3nyueckue CBOMCTBA
METAJIJIOB
XHWMHUYECKHE CBOMCTBA
MCTAILIOR bubnnoreka IIOK
44 ) . https://m.edsoo.ru/00ael15
DNEeKTPOXUMHUYECKUN P 6
HaINpsLKEHUH METalJIoB -
OO6urue crmocoObl
MOJTyYEHUsI METAIIJIOB.
CnnaBel. Beraucienus mo bubmmoteka [IOK
45 | ypaBHEHMSIM XMMHUYECKHUX https://m.edsoo.ru/00ae115
peaxiui, eciu OJuH U3 6
peareHTOB COACPKHUT
MIPUMECH
IlonsTre o Koppo3uu Bubmaorexa ITOK
46 PP https://m.edsoo.ru/00ae127
METaILJIOB 8
bu6nuoreka [IOK
47 [{emouHble METaAJIILI https://m.edso0.ru/00ael14b
2
OKCHUIBI ¥ THAPOKCHIBI bubmorexa LIOK
48 P https://m.edsoo.ru/00ael4b
HaTpUs U Kalus 2
49 [llenouHno3zemenbHbBIC bubmuorexa [JOK
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

MeTaJUIbl — KaJbIIUNA U
Maruum

https://m.edsoo.ru/00ael5e
8

Baxxneiinie coe TMHEHUS

bu6nuoreka [JOK

50 https://m.edsoo.ru/00ae15e
KaJIbIIHAS 3
51 O000111EeH1E U
CHCTEMAaTH3aIus 3HaHUH
JKécTkocTh BOJBI U bubmiorexa LJOK
52 . https://m.edsoo.ru/00ae188
CTIOCOOBI €€ yCTpaHEeHUs 6
[IpaxTuueckas padora Ne 6 bubnuoreka [JOK
53 o TeMe "JKECTKOCTb BOIBI https://m.edsoo.ru/00aelae
1 METO/bl €€ ycTpaHeHus" 8
bubmmoreka [IOK
54 AmroMuHuH https://m.edsoo.ru/00aelc6
4
AmpoTepHbIe cBOICTBA bubmnorexa LIOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCH]IA 4
bu6nuoreka [IOK
56 Keneso https://m.edsoo.ru/00aeld8
6
OKcuapl, THAPOKCUIBI U but6mmoreka [IOK
57 conu xenesa (I1) u xenesa https://m.edsoo.ru/00ae35e
) 6
58 O06001menue u
CHCTEMATH3aLUs 3HAHUI
[TpakTuyeckas pabora Ne 7. bubmmoreka [JOK
59 Pertenne https://m.edsoo.ru/00ae3de

OKCIICPUMCHTAJIbHBIX 3aJ1a4

8
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

o teMe «Baxuerimnine
MeETaJUIbl U UX
COEINHEHUS

Beruucnenus no
YpaBHEHUSAM XUMHUUYECKUX
peaKkuuii, €ciii OJUH U3
pEeareHTOB J1aH B U30BITKE

bu6nmoreka [IOK

60 https://m.edsoo0.ru/00ael75
WJTU COJIEPIKUT MPUMECH. 0
BrlunciieHnsa MaccoBoit -
JIOJIU BBIXO0J1a TPOAYKTA
peakmu

61 O00011eH1E U
cucTeMaTu3alus 3HaHui
KontponsHas pabora N4

62 o teme «Baknelimnine
METAIUIBI U UX
COEIUHEHUSD)
BemectBa u Mmarepuassl B bu6nuoreka [IOK

63 MOBCEIHEBHOH KU3HU https://m.edsoo.ru/00ae3f5
YyeJloBeKa 0
XHWMHUYECKOE 3arpsi3HEHUE bubmmorexa TIOK

64 . https://m.eds00.ru/00ae427
OKpY KaloIen CpeIbl 0
Ponp xumuu B pemreHnn buGnnorexa LIOK

65 https://m.edsoo.ru/00ae427
HKOJIOTMYECKUX MPOOIeM 0
PesepBHbIii ypOK. bu6muoreka [JOK

66 O06006111eHE U https://m.edso0.ru/00ae0d0
cucTeMaTu3alus 3HaHu! a

67 PesepBHbIit ypok. bubnmoreka [JOK
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

O06001IEeHNE U
CHUCTEMATHU3ALUs 3HAHUI

https://m.edsoo.ru/00adb33
C

Pe3epBHbIit ypok.

bu6nuoreka [IOK

68 O0600111EHE U 1 https://m.edsoo.ru/00ad9ch
cUcTeMaTu3alvs 3HaHui 2
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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