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I[TOACHUTEJIBHAS 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuueckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJrOTOBJIEHAa Ha oOcHOoBe denepasbHOrO TrOCyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero oOpaszoBanus (IIpumxas Mwunnpocsemienuss Poccun ot
r. No 287) (manee — ®I'OC O0OO0), DenepanbHON aganTHPOBAHHON 00pa3oBaTEIHbHON
MpOTrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs I OOYYaIOIIUXCS C OTPaHUYECHHBIMU
BO3MOXXHOCTAMM 310p0oBbs (ITprkaz Munnpocsemenus Poccun ot 24 Hos6pst 2022 1. Ne
1025), denepanpHOM paboueld mHporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHsS 10
yueOHOMY TmpenMery «Xumusy», deaepanbHON MPOrpaMMbl BOCHUTAHUS, C YYETOM
pacmpelieJIeHHBIX MO KjaccaM MpOBEPsiEeMBbIX TpeOOBaHUN K pe3yabTaraM OCBOCHUS
®denepanbHON ananTUPOBAHHONW 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus Il OOyYaIOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHUSI U JIEMEHTOB
COJIEp’KaHMsI, TIPEACTABICHHBIX B YHUBEPCAIBHOM KOAM(PHUKATOPE MO XUMHH,
Konnenmuu mnpenogaBanus ydeOHOro mpenmera «XuMHUS» B 00pa3oBaTeIbHBIX
opranuzanusx P®, peanusyrommx OCHOBHbIE 0O0IE00pa30BaTENbHBIE MPOrPAMMBI.
[Iporpamma agpecoBaHa AJig OpraHU3alyy HHKIO3UBHOTO 00y4yeHus odyyvatomerocs 8-
KJIACChl C OrPAHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBbS Ha OCHOBE KOJUIETHAJIBHOTO
3aKJIIOUYEHUS IICUXO0JIOTO-MeIUKO-menarorndeckoii komuccuu ot 22.10.2021 Ne 873 B
COOTBETCTBUM C KOTOPHIM IO pe3yJibTaTaM KOMIUIEKCHOTO TICHUXOJOT0-MEINKO-
MEJAaroru4eckoro  00ClIeIOBaHUsI €My TMOJTBEPKACH CTaTyc OOydarllerocs ¢
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3710poBbst 3IIP (Bapuant 7.1).

VYuebusiii  npeamer — «XUMHUS»  BXOJAUT B NOPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHMY HAYYHOW KAPTUHBI MHpPA, CO3JAaHUU OCHOBBI XMMHMUYECKHX 3HAHHM,
HEOOXOMUMBIX JIJIi TIOBCEHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M 0O€30MacHOTO JJist
YeJlloBeKa M OKpYXaroled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coOnro/lecHeM TMpaBuil  Oe3omacHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€H XMMHUU C IPYTUMU MpEaMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHUYECKON XUMHUH.
I'maBHOM naeel mporpamMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILIEKCA ONOPHBIX 3HAHUN
0 XUMUU, BBIPAXKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3PACTy OOYYarOUIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca MPe/ICTaBICHbl OCHOBOIOJIATaoe XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKJIIOYAIONIME HM3YYEHUE COCTaBa W CTPOCHUS BEIIECTB,
3aBUCHUMOCTH HX CBOWCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISAX MTOJTYYEHHUS BEIIECTB U MAaTEPUAJIOB.



TeopeTu4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XUMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepmommueckuii 3akoH .M. MengeneeBa ¢ KpaTKumu
CBEJICHUSIMU O CTPOCHHM aToMa, BHUJAX XUMHYECKOW CBS3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUYECKUX PEAKIIHA.

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.

Peanuzanusi qJaHHON MPOTPaMMEBI B IPOIECCE 0OYUSHUS MTO3BOJIUT 00YIAIOTUMCS
c 3IIP ycBOUTH KJIIOYEBBIE XMMHUYECKHE KOMIIETEHIIMM W TOHSTH POJb U 3HAUCHUE
XUMUHU CPESIU JPYTUX HAYK O IPUPO/IE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HayYHBIX
3HaHWI, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBS3siX C mnpeameTamu «OKpyKaromuni
mupy, «Dusuka», «buonorus», «l'eorpadus», «Maremarnka» u GopMHUpPYET
KOMIIETEHIIUU, HEOOXOAMMBbIE JJii TPOJOJDKEHHUs oOpa3oBaHuMs B 00OJacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAJIBLHOM  TPaMOTHOCTH,  yMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paznuuHbX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETECHIIUU
oOyvaromuxcsi ¢ 3IIP 3akmoyaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIUMBIX ISl TIOBCETHEBHOM >KM3HU, HABBIKOB 3JI0POBOr0 M 0OE€30MaCHOIO st
YyeJIoBeKa U OKpYKarollel ero cpeapl 00pas3a >KU3HHU; (POPMHUPOBAHUU IKOJIOTUYECKOM
KYJbTYpBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHUs mpeaMery «XUMHUs» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTel obyuatomuxcs ¢ 3[1P. OBnanenne yueOHbIM
npeaMeToM «XUMUS» MPEJCTABISET ONPEICICHHYI0 TPYIHOCTh I 00yJarouuxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOM JIEATEIBHOCTH, MIEPHOINUYSCKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIbIM 00BEMOM TTaMSTH, HEJIOCTATOYHOCTHIO OOIIETo 3amaca
3HAHWM, TOHWKEHHBIM ITO3HABATEIILHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeononeHus TPYAHOCTEWM B M3y4EHUU YYEOHOrO mpeameTa «XUMUsH
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa yueOHOro MaTepuana K no3HaBaTeIbHbIM
BO3MOKHOCTSIM JaHHOW KaTeropuu OOyYarolmuxcs, Y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCITOJIb30BAaHNUE aJTOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIPEIMETHBIX  CBS3CH,
MOCTEMEHHOE YCI0KHEHUE U3Yy4aeMoro MaTepuania.

[Ipy wu3yyeHUM XUMHH HEOOXOJAMMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepual peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTHUYECKOU
NEATEeIbHOCTH. BO3MOXKHO BBIJICJICHHE OTNIEJbHBIX YPOKOB Ha PEIICHHE 33/1ad B CBSI3U
CO CJIOXKHOCTBIO aHanm3a Tekcta oOywarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYyYaronIuXcsi Ha YpPOKax XUMUU



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

[enu u 3a1aun U3yyeHUs y4eOHOTO IpeaMeTa « XUMHUS

OO0mue uenu u3y4YeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEJICTaBICHB B
@®enepanbHOil  pabodeil mporpaMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
00pa3oBaHMsl, HANPABICHHOCTH OOYyYEHMs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopMupoBanue e MHTEIUIEKTAa U OOmIed KynbTypbl. OOydeHHE YMEHHIO YYUTHCS U
MPOJOIKATh CBOE 0Opa30BaHME CaMOCTOSTEIBHO B HACTOSAIIEE BPEMs SBIISECTCS OJIHOM
U3 BOKHEHIINX (QYHKIMHN y4eOHBIX IPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3[1P, Tak ke, kKak W 11 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTesbHYIO porpammy,
JTOMHUHUPYIOIEE 3HaU€HUE MPUOOPETAIOT TaKUE 11€JI1, KaK:

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

HalpaBJI€HHOCTh OOY4YEHHs] HAa CHUCTEMAaTUYeCKOe NPHUOOIIEHUE Yydalluxcs K
CaMOCTOSTEJIbHOM ITO3HABATEIbHOM JESITEIbHOCTH, HAYYHBIM U ITPAKTUYECKUM METOJaM
HNO3HaHMsI, ((OPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUMMUCS
OMbITa Pa3HOOOPA3HON AESATEIBHOCTH, IO3HAHUS U CAMONO3HAHUS, 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, OJYYCHHBIX MPU U3YUCHUN XUMHUH;

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’Karolle MMPUPOIHOMN 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 CleaynmX 3a1a4, 00eCcneurnBaronX peann3aluio
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; OBJIaJICHNUE MOHATUNHBIM
anmnaparoM U CUMBOJUYECKHUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHX SIBJI€HHUM XKWBOW M HEXKUBOW NPUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIJICHHE OCHOBaMH XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHUBATh KU3HEHHbIE CUTYallUM, CBSI3aHHBIE C XUMHEH, HABBIKAMU
0e30macHOro 0OpallleHHs C BEIIeCTBAMH, HMCIOJIb3YEMbIMH B MOBCEIHEBHOW >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
XUMUYECKUMHU SIBJICHUSIMU M TIPOLIECCAMU, TPOUCXOAIIMMUA 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,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU TMPOBEICHUM HECIOXKHBIX XUMHUYECKHUX
AKCIIEPUMEHTOB C HCIOIb30BAaHUEM JJa0OPATOPHOTO 00OPYIOBaHUS U TPUOOPOB;

dbopMHupOBaHUE TPEACTABICHUNA O 3HAYCHUM XWMHUYCCKOW HAyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPAIEHUN TEXHOTEHHBIX
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
311P. Bonpiioe BHUMaHHWE JOJKHO OBITH YJElIeHO OTOOpy ydeOHOro 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 0OpazoBaTeIbHBIMU MOTpeOHOCTAMH. Creayer
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 MaTepHuaa.

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 € YYEOHBIH MaTepuan C pa3HbIX TOYEK 3pEHUs,
MEXIPEAMETHBIE CBA3M CIHOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YuTEIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHaJIM3UPOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMbIi MaTepHall,
IJIaHUPOBATh MPEACTOSUIYI0 pPaboOTy, OCYHIECTBIATh CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 MPaBUJIBHOCTBIO pPEUeBOro OQOPMIICHUS BBICKA3bIBAHUI
obOyuatormuxcst ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJECHUSI M ACATEIbHOCTH, oOydaronuxcsi ¢ 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 NMOTPEOHOCTSIMH M 00ecrevuBaKOIMe OCMbICJICHHOE
O0CBOEHME COJIePKAHNM 00pa30BaHus N0 NMpeAMeTy «XUMUD)



Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UX 0coObIMU OOpa3oBaTeIbHBIMU MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnosibdyembix B @OIT OO0 ob0mux st Bcex 00y4arolUXCsi BUJOB JIESITEIIbHOCTH
ClelyeT YCWIUTh BUIBl ACATENBHOCTH, CHElU(GUYHBIE ISl JIAHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneueHrss OCMBICIIEHHOTO OCBOEHUS COJICpKaHUsl 00pa30oBaHUs
N0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW ACSTENbHOCTU C aKTHUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3ITHUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTH) B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JTONOJHUTEILHON BU3yalbHOW OMOPHI (TUIAHBI,
o0pa3ipl, cCXeMbl, 1a0JOHBI, ONOPHBIE Ta0IUIBI). 1 pa3BuTus y oOyyaromuxcs ¢ 3[1P
YMEHUS JellaTb BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3BIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W Kiumie. Oco0oe BHUMAHHE CIENYET
YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PHCYHOUHBIX W
BEpOAIBbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJCHHE KJIacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAaHUSAMHM JUIsl KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMU U
Ap.

[IpumepHass TemaTuuecKasi U TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTcTBYeT POII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cyiiecTBEeHHBIMU SIBJSIOTCS MPUEMBI  Pa0bOTHI C
JEKCUYECKUM MaTepuaaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapbh OOYYarOLIUMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TepMUHBI BBOISATCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTelibHA BU3yallbHAs
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJIu3aluu
TEPMHUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XHUMHUs BXOJUT B
npeIMeTHYI0 00y1acTh «EcTecTBEeHHOHAYUYHBIE MPEIMETh) U SBIACTCS 005S3aTE€bHBIM
JUTSI U3yYCHUS.

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

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByer PDPI'OC OO0, pa3paboTaHo ¢ y4eTOM
®enepanbHOl  OCHOBHOWM  00pa3oBaTelIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI MO Yy4eOHOMY MpeaMeTy «Xumus», cooTrBeTcTByeT DenepanbHOit
aJanTUPOBAHHOW OCHOBHOW 00pa30oBaTelIbHOM mMporpaMMe OCHOBHOIO — OOIIEro
00pa3oBaHus O0YJAIOIIUXCA C 3aJACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEP)XAHUE YUEGHOI'O ITPEJAMETA «XUMMW»

COLAEPXAHUE ObYUYEHHNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipeamer xumuu. *Posp XxumMuM B KU3HM denoBeka.™ Tema u BemecTna.
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®u3nuecKre CBOICTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e30IacHOro0 o0paleHus ¢ BelecTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *[loHsaTue
0 METOJ[aX MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE JIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToMHasi Macca. [IpocThie U CI0KHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MOCTOSTHCTBA cOcTaBa BemiecTB.* OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
J0JIS1 XUMUYECKOTO 3JIEMEHTa B COSIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuUMHUYecKas peakiusa. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Kinaccudukanus XUMUYECKUX peaknuil  (COSOUHEHUs, Pa3IoKEHUs,
3aMelieHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TMOCYAOW, C MpaBUIIaMU
paboTel B J1abopaTtopuu M MpuEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 000PYJIOBAHHEM;
U3y4YeHHE M OMNucCaHhe (PU3UYECKHMX CBOMCTB O0Opa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue Gpu3nyeckux (IUIaBlIeHUE BOCKA, TAsHUE JIbJIa, PACTUPAHUE caXxapa B CTYIIKE,
KUTICHWE W KOHJICHCAIIMsI BOJIbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKAITUBAHUE MEAHOU
IPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBIICHWH, HaONIOJCHHE W OMHMCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYCCKUX peaKmuil (pa3ioKeHHe caxapa, B3auMOJICHCTBHE
CEpPHOM KHUCJIOTHI C XJOpUAOM Oapusi, pasznoxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHuM, B3aUMOJICICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocoboB
pasneneHus cMecel (C IOMOIIBIO MarHuTa, (GYIIBTPOBAHKE, BEITIAPUBAHKE, JTUCTHIIISIINS,
xpomaTorpadusi), IpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOJIOJIEHUE W OMHCAHUE
pe3yabTaTOB TPOBENEHUS OIbITA, HWUIIOCTPUPYIOIMIETO 3aKOH COXPAaHEHHS] MAacChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rnmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3gyxa. Kuciopoa — 3J€MEHT U MPOCTOE
BeniecTBo. HaxoxaeHue Kuciopoaa B mpupojie, Gu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpoCThIX M CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUsl KUCIOpoJa B
nabopaTopur *u mpoMbIiuieHHOCTH.* TIpumenenne kuciopona. [lonstue 00 okcumax.
Kpyrosoport kucinopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMK. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpHUpOJE,
¢u3nuecKkrue U XMMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETAIUIAMH U
OKCHJIaMH METaJJIOB), MPUMEHEHHEe, *crocoObl noiaydeHus.™ [loHsTHe o KucaoTax u
COJISIX.

KonmuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersl o xummdeckol dhopmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 0O0beMa



ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoricTBa Bojbl.* Boma. Ee cocras, crpoenue u mosekyinbsl. *Boaa
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. llonsTue pacTBOprMOCTH BemlecTB B Boje.* Pacuer maccoBoil monu
BElIECTBa B pacTBope (MpOLIEHTHas KOHIeHTpauus). MaccoBast 10js BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3lOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamnaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcunamu). [lonsiTre 06 ocHOBaHUSX. Posib pacTBOPOB B MpUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NpUPOAHBIX BOA. OXpaHa W OYHMCTKA
MPUPOJIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HEOpraHW4yeckux coeauHeHud. OKCUIBI: CcOCTaB, KiIaccupukamus (KHCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmnarypa.* *[lonyueHne* U XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUe C BOAOW, Kucioramu, meiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHWW: WIEIOYM W HEpPACTBOPUMBbIE OCHOBaHUs. HOMEHKIaTypa OCHOBaHUM.
dusznueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBUE C OKCHIAMU
HEMETaJUIOB, KUCIOTaMu, coiisiMu). *[lonyuenne ocHoBaHMit. >

Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKHE
CBOMCTBa (B3aUMOJICUCTBUE C MeETaUIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJISIMH, Ha TIpUMEpPE COJISTHOM U CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctd MetamioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrocoObl MOTYYEHUS ™, B3aUMOJICHCTBUE COJIEH C MeTajlaMu, KUCIOTaMu, IIeJI0YaMu
Y COJISIMU, IPUMEHEHUE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTaMU U IIEJI0YaMHU, Pa3yioKeHUEe Mpu
HarpeBaHWM) U MOJIyYeHHE. ™

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

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/yX€e; MOJyUYCHUE U U3yUYEHUE CBOICTB KUCIOPO/1a; HAOIOICHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM M yCIIOBUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHHEe OCOOCHHOCTEN pPacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEd PACTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJABI C METaUIaMu (HaTpUEM M KajblieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUAJIOB); OINpECICHUE PACTBOPOB KHUCJIOT W IIEJIOYEH ¢
MOMOIIIBI0O MHJIMKATOPOB; HCCIEJOBAHUE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB; HAONIOJICHUE W3MEHEHHUS OKPACKW HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoveil; u3yuenune B3aumoaeiicteus okcuaa meau(Il) ¢ pacteopom cepHoit
KHUCJIOTBI, KACIOT C METAJNIAMH, PEAKIIUI HEUTpaIu3aly; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJIM; pEUICHUE
ASKCIEPUMEHTANIbHBIX 3aJlad 1o TeMe «BaxHelmme Kiacchl HEOPraHUYECKHUX



COEIMHEHUN .

[lepnonuueckuii 3akoH U llepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH.

[lepBble MOMBITKHU KJIacCU(PHUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMENbHBIE METaUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 00pa3yloT aM{QOTepHBbIE OKCHIB U
TUIAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoanueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnogmueckonn cucrteMbl xumuudeckux viemeHToB [[. . Menaeneesa. Ilepuonsr u
rpynnsl. PU3NYECKHNA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.™ Dnektponsl. CTpoeHHe
AJIIEKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cucrembl JI. 1. Menneneea. XapakTepUCTMKa XMMHUYECKOIO OJJIEMEHTAa II0 €ro
nonoxenuro B [lepuoanueckont cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIaBHBIX
HOATPYyNI, B 3aBUCUMOCTH OT AaTOMHOro (IOPSAKOBOTO) HOMeEpa 3HauyeHHe
Ilepnogmueckoro 3axkoHa u Ilepmoandeckor CUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckass cBs3b. KoBasnieHTHas (mosisipHas W HENOJIApHAsi)  CBSA3b.
*JNEeKTPOOTPHULIATEILBHOCTh AaTOMOB XUMHUUYECKHUX 3J1€MEHTOB.™ OHHAas CBSI3b.

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

XUMUYECKUN IKCIIEPUMEHT: M3yuyeHUEe O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUUIOB; B3aMMOJECHUCTBUE TMAPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
IIPOBEJICHUE OIBITOB, WUIKOCTPUPYIOLIUX ITPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBA3U

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-HAyYHBIC TOHATHSA: HAy4HBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaIys, mepuoIndHOCTh, HAOI0ICHNEe, SKCIICPUMEHT,
MOJICITUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBJICHHE.

®dwuznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJICKTPUUECKUN 3apsii, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3HYCCKHUE BEIMYHMHBI, SIUHHIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3B&37161, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
MICKONIaeMbIe, TOTLIIMBO, BOJHBIC PECYPCHI.

COIEPKAHUE OBYYEHUA B 9 KITACCE

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
pEemETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKU U BUJIa
XUMUYECKOU CBA3U.*

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 XHUMHYECKUX DJIEMEHTOB, *TM0 0OpaTUMOCTH, MO Y4YaCTHIO
Katanu3zaTopa).* OK30- U  OHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUe
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX U TETEPOTECHHBIX
peakuusx. [lonsaTre o xuMmuueckom paBHOBecHHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHS.
@DaKkTOpPhI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUM U MOJOKECHHE XUMHYECKOTO
paBHOBeCHS.™

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

Teopus 3MEKTPOIUTHYECKON AUCCOLMALAN. DJICKTPOIUTAYECKAS TUCCOIUALIUS.
OJIEKTPOJUTHI U HEINEKTPOIUThl. KaTHOHBI, aHMOHBL. *MexaHu3M JUCCOIUAIINU
BEIIECTB C pA3JUYHBIMU BHUJAMU XHUMHUYECKOW CBA3u. lloHsTHE O cCTeneHu
nucconuanyu.* CuIbHbIC U CIIa0bIe DJIEKTPOJIUTHI.

Peakuiun moHHOoro oOMeHa. YCIOBHUS MPOTEKaHUS PEaKIMi MOHHOTO OOMEHa 0
KOHIA. [loiHbIE M COKpAIIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNPEICTABICHUNA OO0 3JICKTPOIUTUUECKON
mucconuann. Cpena pactBopa. KadecTBEeHHble peakIMM Ha KAaTUOHBI U AHHUOHBIL:
XJopua-, OpoMuna-, uWoAuA-, Ccyiabdar-, KapOoHaAT-, CUIMKAT-, (ocdar- aHUOHBI;
TUJAPOKCU-UOHBI, KAaTUOHBI aMMOHMSI, MarHusl, KaJIbIUs, JIFOMUHUS, *Kejeza (2+) u
(3+), Mmenu (2+), uuHKa, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpaXx.

XUMHUUYECKHIM DSKCIIEPUMEHT: O3HAKOMJICHHME C MOJACISIMU KPUCTAJIIMYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — META/UIOB 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, MPOLECCA AUCCOLUALNK KUCIOT, HIEN0YEN U
cojieii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKU MPOTEKAHUS pEaklMii MOHHOro oOMeHa (oOpa3oBaHue
OcCaJika, BBIJCJICHHUE raza, 00pa30oBaHHUE BOJIbI); OMbBITOB, WLTIOCTPUPYIONIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakluii  (TOpeHue, peakluuud pas3ioKeHUs,
COCIMHEHMUS); pacro3HaBaHWE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKlMii Ha HOHBI; pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HewMmeranibsl 1 X coequHEeHUs

O6miast  xapakTepucTuka TanoreHoB. (OCOOEGHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrTpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHMEpPE XJopa (B3auMOJEHCTBUE C
MEeTa/llaMHi, HEeMeTalJlaMd —  BOJOPOJOM W  KHUCJIOpPOJOM,  *mienoyamu™).
Xnoposogopo. ConsiHas KUCIIOTa, XAMUYECKHE CBOMCTBA, *NOTydeHHe™, IpUMEHEHHE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKa.® BakHelme Xaopuasl U
UX HaXO0XKJICHHE B IIPUPOJE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEPbl. XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (Qu3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOIM(HUKAIMK KUCIOpOAAa M Cepbl. XUMHUYECKHE CBOWCTBA CEpbl
(B3ammojelcTBUE *C HeMeTalaMu™ — BOJOPOAOM M KHUCIOPOJIOM, METaJlJIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM Kkuciotamu).* CepoBOJOPOJ: CTPOEHUE,
(u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuapl cepbl Kak MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (u3ndecKue
U XUMHUYECKHE cCBoiicTBa (0oOmme u cnemupuueckue). Colid CEPHOM KHUCIOTHI,
KayeCTBEHHAas peakuus Ha cyiabpaT-uoH. CepHUCTask KUCIOTA. *XUMUUYECKHE PeaKIuy,
JeXalue B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHCIOTHL ™
Haxoxnenue cepol U €€ coequueHui B npupoe. [Ipumenenue cepol U €€ COeIMHEHNH B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH CpeJbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OOmiast xapakTepucTuka dieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHbI€ CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKHMe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBHE C METaJUIJaMd M HEMETaUlaMH - KHUCJIOPOJAOM M BOJOPOIOM).
Kpyroeopor azora B mnpupoae. AMMUaK: (pU3NYECKHUE M XUMHUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *mojlydeHue™ u mpuMEHEHUE.
Conum aMMoOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3iioxeHue,
B3aMMOJIEWCTBHE CO WIEIOYaMH), NpUMEHeHHe. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHHUA. A30THas KucioTa, €€ (u3Mueckue U XUMHUYECKHe CBOIcTBa (0Ouue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxkeHue). A30TuCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHSI B Kauye€CTBE MHHEPATbHBIX YI0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSMU a30Ta (KHCIOTHbBIE
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TOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

®docdop, *amnorponHsie Moaudukanuu docdopa,* Puznueckue U XUMHUECKUE
CBOMCTBa (B3aMMOJCHCTBHE C MeETaJJITaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHoil kucinotamu).* Okcua dochopa (V), oprodochopHas Kuciorta:
duznueckue M XUMHUYECKHE CBOICTBa, *monydeHue.®* *[loHsATHE O MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepuctka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUS. BajJeHTHOCTh M XapaKTepHbIE CTENEHH OKHUCICHHS aTOMOB yrjiepoaa Hu
KpeMHus. Pactipoctpanenue yriaeposaa B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, amnmasz), ¢GuzMUECKUe Hu
XUMHUYECKHE CBOMCTBA TMPOCTBIX BEMIECTB (B3aMMOJCIHCTBHE C MeETaulaMH,
HEMeTalaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozae. OKCuabl yriepoaa, ux (Gu3nuecKue U XUMUYECKHE
CBOMCTBa, TIOJIy4eHUE W NPUMEHEHHE, JIeWCTBHE Ha OpPraHu3M  4YeJOBeKa.
*DKonoruueckue npodOJembl, CcBA3aHHbIE ¢ okcugoM yraepopa(lV); rumotesa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* VYronpHas KUCIOTa U €€
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBa, *MOJlyueHHWE M IpUMEHEHHe.*
KauectBennas peakius Ha KapOoHaT-uoHBL. Mcmonb3oBaHue kKapOOHATOB B OBITY,
MEAUIINHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO3sIICTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIMHEHHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHON KHUCIIOTHI.
*NUx coctaB u xumuyeckoe crtpoeHue. Kiaccudpuxanus opraHM4ecKux BeHIeCTB.™
[TonsiTe 0 OMOJOTHMYECKH Ba)KHBIX BEIECTBAaX: KUpPax, OelmKax, yrieBoJgax — M HUX
POJH B KM3HU YeloBeKa. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
coenuHEeHnN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aMMOJICUCTBHSI C MeTaJlaMd W HEMeTayulaMH), *rmoyiydeHue® U NpUMEHEHHE.
*Coenuuenus kpeMmHus B npupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBou kucioTe. CIMKaThl, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, MOTYYEHUE U
npuMeHEeHHe B  OBITY, TMPOMBIIUICHHOCTH (B  MEAMIIMHCKON, DJIEKTPOHHOM,
CTPOMUTENBHON W [p.). BaxkHeline cTpoUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€30macHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B MOBCETHEBHOM KHU3HU. *

XUMUYECKUH OSKCIEPUMEHT: H3yuyeHHEe OO0pa3I0B HEOPraHWMYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCIIOTHI; MPOBEACHHE KaUYECTBEHHBIX PEAKINI HA XJIOPHUI-UOHBI H
HAONIO/IeHNe TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xkarouiue (U3NYecKue u
XUMHYECKHE CBOICTBA TajJOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJIEOMATEPHUANIOB); O3HAaKOMJIEHHME C oOpa3lamMu XJOpHUJIOB  (TaJIOT€HUIOB);
O3HaKOMJICHHE ¢ oOpasliaMu cepbl U €€ COeIWHEHUSMHU (BO3MOXXHO HCIOJIB30BaHUE
BUJICOMATEpHAJIOB); HAOIIOACHHE IIpolecca OOYIJIMBaHMS caxapa TIOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIuy Ha CyIb(})aT-uoH 1 HAOII0ACHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHU (BO3MOKHO MCIOJIb30BAHHME BHIeOMAaTepUasoB), 00pa3liaMu a30THBIX
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U (hochOopHBIX yAOOPEHHUIT; MOTyYeHNE aMMHUaKa U U3yYEHUE €ro CBOMCTB; MPOBEICHUE
KayeCTBEHHBIX peaklUMil Ha MOH aMMOHHUSA M (ochaT-nOH U U3ydYEeHHE NPU3HAKOB HX
OPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO
(BO3MOKHO HCITOJIB30BAaHUE BHUJIEOMATEPUAJIOB); U3YUEHHE MOJENEH KPUCTAIUIMUECKUX
pemérok anMasa, rpaura; O3HAKOMIIEHHE C MPOLECCOM aJcopOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM U YCTPOWCTBOM IPOTHBOrasa; IOJy4YEeHHE
YIJIIEKUCIIOro Ta3a U U3YYEHHE €ro CBOMCTB; IPOBEJCHUE Kaue€CTBEHHBIX PEaKIMil Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U MU3YyYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOIYKINEH CHIMKATHON MPOMBIIIJICHHOCTH; PelIeHNE SKCIIEPUMEHTAIBHBIX 337124 110
TeMe «BakHeUIme HeMeTauIbl U UX COCUHEHUSY.

MeTanibl 1 X COETUHEHUS

OOmias xapakTepUCTUKAa XUMHUUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux  nosoxeHus B llepmoamyeckol — cUCTeME  XMMHUYECKHUX  DJIEMEHTOB
. . Menpaeneesa u cTpoeHust aToMoB. CTpoeHHE MeTallIoB. MeTayndeckas CBA3b U
METAJUIMYECKasi KPUCTALINYECKAs PEelETKA. DJIEKTPOXUMHUUYECKUN pAJl HAIPSKEHUN
meTtaioB. dusmyeckne M XHMMHUYECKHE CBONCTBA METaUIOB (B3aMMOJEHCTBHUE C
KHUCIIOPOIOM, BOJOH, KuciaoTamMu). *O01mue cnocoOsl noixydeHus: metaioB. [lonsarue
0 KOPpO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CruiaBsl (CTamb,
YyT'yH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBILIIEHHOCTH . ™

[[leounble MeTauibl: MOJOKEHUE B lleprogmyeckol CHCTEME XMUMHUYECKHX
anementoB J[. M. Menneneesa; crtpoeHne aromoB.  Haxoxnenue B mnpupone.
du3znyeckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kaius). OKCUObl U
TUAPOKCUJIBI HATPUSA U Kaius. [I[puMeHeHre neI0YHbIX METANIOB U UX COEAMHEHUM.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 51 KaJIbIHM: MOJIOKCHUE
B [lepnoanueckoii cucreme xumnueckux anemeHToB . M. MenneneeBa; crpoeHue ux
aTOMOB; HaxoxJAecHWe B npupoae. dusnyeckne W XUMUYECKHE CBOWCTBA MarHus M
Kanplusa. Baxueimuve coearHeHUs Kaiblus (OKCUI, TUAPOKCHI, coyn). *JKECTKOCTh
BOJIBbI U CIIOCOOBI €€ yCTpaHeHHs . ™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe XUMHYECKHUX SJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMHUYECKHE CBOMCTBA allOMHHMS. AMQOTEpHbIE CBOWCTBA OKCHMIA M TUAPOKCUIA
AIFOMUHHS.

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).
Oxkcuael, tunpokcuasl u conu sxkenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMHUYECKUIN 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMU; U3YUYEHHE PE3YyIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO
MCIOJIb30BaHME BUEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJICHCTBHUS OKCUAA KaNbLIUA U
HaTpusi C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB); MCCIIEJOBAHUE
CBOMCTB JKECTKOW BOJBI; MpOLECCA TOpPEHUs JKeje3a B KUCIOpoAe (BO3MOYXKHO
HCIIOJIb30BAHUE BUIEOMATEPHAIIOB); IPU3HAKOB IMPOTEKAHNS KAaU€CTBEHHBIX PEAKLUI Ha
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WOHBI (MarHus, Kajublius, amtoMuHusi, nuHka, xene3a(ll) u xeneza(lll), menu(Il));
HaAO0JII0/ICHHE U OINKMCAaHUE MPOLECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpHUs, Kalus U
KalblKsg (BO3MOXHO HCIOJB30BAaHUE BHUJIEOMATEPHUANIOB); UCCIEeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA AJTIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHUE SKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XuMus U OKpyKarolas cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOM
KA3HU 4YeJIoBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. I[lepBas mnomomp 0OpU  XUMHUYECKHX OXKOTrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyXarolleil cpeapl (mpeaenbHas JomycThUMas
koHieHTpanus BemectB — [1JIK). Ponb xuMuu B pelieHuH 3K0JI0rHYeCKUX npooiaem.™

*TIpupoaHblE HCTOYHHKHK YTIEBOAOPOAOB (Yyrojb, NPUPOAHBIA Tra3, HEPThH),
POJYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIINIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: M3yueHHE 00pa3IoB MaTepHaioB (CTEKIJIO, CIUIABBI
METaJJIOB, IOJIUMEPHBIE MaTepUalbl).™

MexnpeaMeTHbIE CBSI3U

Peanuszamus MeXIpeIMETHBIX CBsi3ed NpU H3YYEHHUH XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJB30BaHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK W TOHATUHN, SBISIONUXCS CUCTEMHBIMHU JUISI OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBIA (aKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHAIIN3, CUHTE3, KIacCU(pHUKaIus, IePUOANYHOCTb, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApPHUKOBBIM 3(PQEKT, TEXHOIOTHS,
MaTepuabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsil, MPOBOJHUKH, TOIYIPOBOIHHUKH,
IUDJIEKTPUKH, OTORIEMEHT, BELLIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYecKas pemeérka, CIUIaBbl, (PU3MUECKHe
BEJIMUMHBI, €JAMHULIBI HU3MEpPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Comnnre.

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

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOTIaeMblIe, TOTIMBO, 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» AOKHBI COBMAAaTh ¢ pesyiapraTamMu denepanbHoil paboueid MporpaMMbl

OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYMMBIMU SIBISIOTCS:
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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, Yy4eOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYTHX BHUAAX JAESITEIBHOCTH,
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) Tpy/AOBOTO BOCIIUTAHUS:

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 TMPOJOJDKEHHS 00pa30BaHMs C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIHOMN
MPO()ECCUOHATEHON JIEATETLHOCTH W Pa3BUTHS HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHONICHHSI K TPUPOIEC KaK MCTOUYHUKY >KH3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHUs LICHHOCTH 3I0POBOTO U 0€30MaCHOTO
oOpaza J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (u3nueckomMy u
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIFOJCHUS 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 TJIO0AJBHOIO XapakKTepa HSKOJOTHUYECKHUX
po0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

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

METAIIPEMETHBLIE 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 XMMUYECKUX BEIIECTB IO 3aIaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHYECKUX OTIepaIiii;

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

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BLIBATh 3HAKH M CHMBOJIBI, MOJCIH 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 TT€/Iarora MPOBOJANTh XMMUYCCKHUN OIBIT, HECJIOKHBIN SKCIICPHUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
U 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yiIbTaTaM IPOBEICHHOTO HAOIFOACHMS, 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 YIeOHOM 3a1auu U 3aIaHHBIX KPUTCPHUCB.

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 TEJarora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MHUCHMEHHbBIC
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
OTBETCTBEHHOCTD U MPOSIBISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA NIEPE] TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

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

BJIaJICTh OCHOBaMHU CaMOKOHTPOJSI, CaMOOIICHKH, TMPUHITHS pEUICHUU ¢
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 paMKaxX MPEJJI0KEHHBIX YCIOBUI U TpeOOBaHMIA, 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 MPHUYHUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMblil pe3yibTar
NEeATEeIbHOCTH, OMPEACNSITh TO3WTUBHBIE HM3MEHEHUS W HalpaBlICHUs, TpeOyrolne
nanbHeuIen padoTsl;

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

INPEAMETHBIE PE3VYJIBTATEI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIBHOIO COAEPKAHUS,
YCTaHOBJICHHOTO JaHHOW DenepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYYHbIE
3HaHUS, YMEHHUS W CHOCOOBbI JAeMcTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«XUMUsSD», BUABI ACATEIBHOCTU I10 IMOJYYEHHUIO HOBOIO 3HAHMSA, €r0 MHTEPIPETALNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX:
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IPEACTABICHUE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHHUI MPUPOIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKuM Kak o0JacTu
COBPEMEHHOTO0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTYyphl M NPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeCTa
XUMUU CPEJId JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHM TMOHATUMHOIO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
JUTSL COCTaBIIEHUs (POPMYJT HEOPTAHUUECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKui
(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
Uil OOBSICHEHMS] CTPOEHUS aTOMOB M MOJIGKYJ MO ajropuTMy C OMNOpOM Ha
ONpeaECICHUS;

IPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIBIO YUHUTEIS
OPUMEHSATh CUCTEMY XMMHUYECKMX 3HAHMM JJIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYEHHBIM MAaTE€pUaAIOM W MpPHU MOIYYEHHH HOBBIX 3HAaHHI, a TakKe B Mpolecce
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 aTOMHAs W MOJIEKYJSIPHAsT MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasl peaKlus, pPEaKUuu COCAMHEHUS, PEAKUUU pPa3JIOKECHHs, PpPEAKIUU
3aMEIIEeHHs], peaKuu 0OMeHa, TeIIoBOM 3 (PEKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
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
ANEKTPOJUT, AJIEKTPOJUTHYECKAsE JIMCCOIMAIlMsA, pEeaKIuu HOHHOro OoOMeEHa,
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), koppo3ust MeTaioB, CIUIaBHI;

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

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINK, a TaKXKe MPEJICTABIICHNUS O HAay4YHBIX METOJaX MO3HAHMS, B TOM UYHCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX MCCIIEOBAHUSl BELIECTB U U3YUCHUS
XAMUYECKHUX PEaKIIUM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aroma, SIEKTPOOTPULATEIBHOCTh), MIPOCTBIX U 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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anemeHTa B llepuogndeckoil cUCTeMe C YHCIOBBIMU XapaKTEPUCTUKAMU 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 cMbicia UGPOBBIX JAaHHBIX NEPUOTUUECKON TaOTUIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIeCTBA
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMBbI; ONPEACNSITh BAJICHTHOCTb U CTEMNEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XHMHYECKOW CBSA3M W THUIT KPUCTAIUTMUECKON
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, TpaduT, 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 | - [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); OMUCHIBATh C ONMOPOM Ha MJIaH U KIIFOUEBBIC
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 XUMHUUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBUSIX, BIUSHUE BEIICCTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEY;

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

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
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 MAaCCy PEarceHTOB WJIM 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 aITOPUTM YYEOHBIX NEUCTBHM; yMeHHe chopMyIMpoBaTh MHpodIeMy 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 OCYIIICCTBICHUS 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, WJUTFOCTPUPYIOLTUE TPU3HAKHU MPOTEKAHUSI XUMUYECKUX PEAKIUM;

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
onpeeeHs XapaKkTepa Cpelibl B paCTBOpax KUCIOT U LIEI0YEH;

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

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

UCCle0BaHne aM(POTEPHBIX CBOMCTB TUAPOKCHIOB aTIOMUHUS U [IUHKA;

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

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

peleHne HKCIEePUMEHTaIbHBIX 3a71ad 1mo Teme «BaxHeime HeMeTalibl U UX
COCTUHECHHUSI;

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

XUMHUYECKUE IKCIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIHii
WOHHOTO OOMEHa;

KaueCTBEHHbIC PEAaKIMM Ha MPHUCYTCTBYIOIIUE B BOJHBIX PAacTBOPAaX 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 pe3yJdbTaThl JAKCIEPUMEHTa B (GOpMe BBIBOJIOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TPaBUJIaMH 0€30MacHOTO OOpaIleHUs! C BEUIECTBAMH, MCIIOIb3YEeMbIMU
B TIOBCEJHEBHOW >XM3HW, a TaKXKe TMpaBWIaMH TOBEACHUA B IENAX cOepexeHus
3MI0POBbSI M OKpY)KAWOIIEeW NPUPOAHOW Ccpeipl; TMOHUMaHWEe Bpena (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 OCHOBAMHU XHUMHYECKOW TI'PAaMOTHOCTH, BKIIIOUAIOLIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YI0OpEHUs, METAIIbI M CIUIaBbI, MPOAYKTHI MEPEePaOOTKH MPUPOTHBIX
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HMCTOYHUKOB YTJICBOJOPOAOB (YIisl, MPUPOAHOTO Tra3a, HedTH) B OBITY, CEIHLCKOM
XO3M1CTBE, Ha TMPOU3BOJCTBE, YMCHHE MNPUBOJUTH MPUMEPHI  MPABHUILHOTO
UCIIOJIb30BaHUS M3YyUCHHBIX BEIIECTB U MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEaTbHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA ¥ TIPOIECCAMHU, MPOUCXOISIIIMMH B MaKpo- M MHKPOMHUpE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3usl BEIICCTB; YMEHUEC HMHTETPHPOBATH XMMHUYCCKHE 3HAHUS CO
3HAHUSAMH JPYTUX YUCOHBIX MPEIMETOB C MOMOIIIBIO I1Earora;

npeacraBieHne o chepax mnpodecCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSAMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHUSIX
XUMHYCCKOH HAyKW; HaJM4de ONbITa pabOThl C PAa3IMYHBIMA HCTOYHUKAMM
uHGOPMAIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JMTEepaTypa, CJIOBapH, CIPaBOYHHKH,
WHTEPHET-PECYpChl) C OIOpPOM Ha aJIrOpUTM: YyMEHHE OOBEKTHBHO OIICHHBATH
WH(GOPMAIIHIO O BEIECTBAX, X MPEBPAIICHUAX U MPAKTHICCKOM ITPUMCHCHHH.

TpeGoBaHusT K TMpEAMETHBIM pe3yibTaTaM OCBOCHHUS YYE€OHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIE TI0 Toj1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY J00aBIEHUS HOBBIX
pe3yJbTaTOB OT rojJa K IOy, YK€ Ha3BaHHbIE B IMPEIbIAYIIUX TOJax IMO3UIUH, KAK
IPaBUIIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Trojia
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 AaTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBast OIS XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3JIEKTPOOTPULIATEILHOCTH ™, CTENEHb  OKHCJIEHUS,  XUMHUYECKas  peaklus,
KJacCU(PUKAIUs PEAKIU: peakuud COEIWHEHUs, PEaKIHMU pa3jokKEHUs, peakluu
3aMeIlIeHMs], peaKMi 00OMEHa, 3K30- U SHJIOTEPMHUUECKUE PEAKLIUH; *TerIoBOM 3PdeKT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aToOMa,
XUMUYECKasl CBA3b, MOJSIPHASI U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWUOH, PacTBOP, MAccoBasl JIOJIs BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX ITPEBPAILCHHI;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUISI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOTO OaiaHca;

OIPEAENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI AJIEMEHTOB B OMHApPHBIX COEIMHEHHUSX C OMOPOM Ha OMpEICNICHHUS, B TOM
YHUCJI€ CTPYKTYPUPOBAaHHBIE; IPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJlaccy
COEIMHEHUN 1O QopMmyiaMm; BHJ XUMHUYECKOW CBsI3M (KOBaJ€HTHas M HMOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
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VUHUTEINS MPUMEHITh CUCTEMY XMMHYECKUX 3HAHWW, JUISl YCTAHOBIICHUS B3aWMOCBSI3U
MEXAY U3YYEHHBIM MaTE€pHaIOM U NP MOJyYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuUMHU4eckoil wuHpopmanmu. OpHEHTHUPOBATHCS B TMOHATUSAX U
orepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil Ha aNrOpUTM Y4EeOHBIX JNEHCTBUN M3yUYECHHbIC
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckmii 3axon [.W.
MenneneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMEIOTCS B Tabmuie «llepmogmaeckas
cucreMa  xumuueckux — 3nemeHtoB . 1. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsf sipa,
o0111ee YMCII0 JIEKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

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

XapakTepu3oBaTh (ONMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBbI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMUYHBIX YCIOBUAX IMOCIE
MIPEABAPHUTEILHOTO O0CYKICHHS C TIEIarorom;

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

MPUMEHATH OCHOBHBIC OIEPAIIMA MBICIUTEIHPHOW NEATCIbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, O0000IIeHWE, CcHucTeMaTu3aus, Kilaccu(uKamms, BbISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3y4YEHHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOMI0IeHNe, W3MEPEHHE,
MOJICTMPOBAHUE, HKCIEPUMEHT *(peaJibHbIi M MBICICHHBIN)* TI0J PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJTHCHHUIO Ta00PaTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHUIO U
coOHMpaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MAaCcCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH
U TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIIOYECH 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 MOHATHUMN: XUMHUYCCKHUU 3JIEMCHT,
aToOM, MOJICKYJIa, HOH, KaTHMOH, aHHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIUICCTBO,
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BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHHS, XMMHUYECKas peakius,
XUMUYECKasi CBS3b, *TEIIOBOM A (PEeKT peakiru, MOJIb™, MOJIIPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEIJEKTPOJIUTHI, IIEKTPOIUTHUECKAST TUCCOLMAIINS, PEAKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaThuMble U HEOOpaTUMbIe
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XHUMUYECKAs CBA3b
(koBaneHTHAsi, WOHHAs, METAUIMYECKas), KpUCTAJUIMYECKas pemeéTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMMHYECKOW peakuuu™, NpeleabHO JAOIyCTUMAas
konientpamus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUH (cM. M. 1) u
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI IS (PUKCAIMU PE3yNbTaTOB HaOIIOCHHUIA,
cocTaBlieHUs] (GOpMyYJ BEIIECTB U YPaBHEHHU XMMHUECKHUX PEaKIIMid, 3alKCH JaHHBIX
ycioBuid 3aia4d. Mcnonb3oBaTh 0003HaueHus, nMeronrecs B [lepuonanueckoi cucreme
U Ta0JMIle PacTBOPUMOCTH KHUCIOT, OCHOBAHMM M COJIEH B BOJE HJIsi BBIOJTHEHUS
3aJJaHUM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX DSIIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpEIENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKOM CBSI3M (KOBaJIEHTHAsl, MIOHHAs, METaJUIMUeCKasi) B HEOPTaHUYECKUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHCHIBATH U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKHMX HJIEMEHTOB: pPAa3iN4aTh MOHITHUS
«rnaBHasg moarpymma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINYECKOMN
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeieSieHue X MO IEKTPOHHBIM
CIOSAM); *OOBICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJIbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThl; HEOpPraHMYeCKHUe BELIECTBA;
XUMUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter1oBOoMYy 3G (eKTy, M0 U3MEHEHUIO CTETIEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSPHBIX U
MOHHBIX YPABHEHHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIHUMI C OITIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJICKTPOJUTHYECKON TUCCOLMALMKN KHUCIOT, LIET04Yel u
COJICH; TIOJIHBIE M COKpAIEHHBIC YpPaBHEHHUS PEaKlMii MOHHOTO OOMEHA; ypaBHECHHS
peaKkLmii, TOATBEPHKAAOIINX CYIECTBOBAHUE T€HETUUECKOU CBSA3M MEXy BELIECTBAMU
Pa3JIMYHbBIX KJIACCOB;
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pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
IIOCPEACTBOM COCTABJIEHMSI 3JIEKTPOHHOIO OanaHca ITUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTM OT MX CTPOCHUS;
BO3MOXHOCTH IIPOTEKAaHHUsI XHUMHUYECKHX IIPEBPAIlCHUM I10CJIE€ NPEIBAPUTEIBHOIO
00CYKIEHUS C NIEJarorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MAacChl BELIECTB;
MacCOBYIO JIOJK0 XMMHYECKOIO 3JIEMEHTA 0 (hopMyse COEINHEHUs; 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 (aMMHAaKa M YIIIEKUCIIOTO ra3a);

IIPOBOJUTE pPEAKLUWU, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BEIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJOpUA- OpoMuA-, MOAMUA-, KapOOoHart-,
docdar-, cunukar-, cynabdar-, TUIPOKCUI-HUOHBI, KATHOHbI aMMOHHUS W HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX pAacTBOpPax HEOPTaHUYECKUX
BELIECTB;

IPUMEHATH OCHOBHBIE OIEPALlMHA MBICIUTEIBHON JEATEIBHOCTH — aHau3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allll0, BBIABICHHE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Il M3YyYEHHs] CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIINN;
€CTECTBEHHO-HAYYHbIE METO/bI MMO3HAHUSI — HAOJIIOJIEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (pEeabHbIA U MBICIICHHBIN).
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TEMATHYECKOE 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.edsoo.ru/7f41837c
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/7f41837c
OCHOBHEBIE KJIACCEI
2.4 HEOPraHNYECKUX 11 1 1 bubmorexa [JOK
' p o https://m.eds00.ru/7f41837c
COEIMHEHN I
Hroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. 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 brmmorexa LTOK
' P y https://m.eds00.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.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anoresst
OO01mas xapakTepuCcTHKa
99 XUMHUYECKHUX 3JIEMEHTOB 6 butbmmoreka [IOK
' VIA-rpynmnsl. Cepa u e€ https://m.eds00.ru/7f41a636
COETMHEHUS
2.3 OO0mast xapakTepHCTHKA 7 1 bubmuoreka [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T,
dbocdop 1 Ux coeqMHCHHS
OO0m1as XxapakKTepucTUKa
XUMHYECKHUX DIIEMEHTOB
bu6nmoreka [IOK
2.4 IVA_FP}:HHH' yraepon n 8 https://m.edso0.ru/7f41a636
KPEMHUI 1 UX
COENMHEHHS
Utoro no pazneny 25
Pa3nen 3. MeTaJliibl H HX COeAMHEHUA
31 OO0mue cBoMCTBa 4 bu6mmoteka [IOK
' METAJIJIOB https://m.edsoo.ru/7f41a636
39 Baxwneiimme MeTamuisl 1 16 bubmuorexa [JOK
' HAX COEIUHECHUS https://m.edso0.ru/7f41a636
Htoro no pazneny 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 LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
No KosauuecTBo yacoB
DJIEeKTPOHHbIE
ara uudpoBbIe
n| Tema ypoka KonTtposabHuble IpakTuyeckue A p
Bcero H3ydeHust odpa3oBaTejbHbIE
/ pa6oThbI paboThbI
I pecypcsl
[Ipenmer xumuu. Pons xumuu B bu6mmoreka [IOK
1 JKW3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA Oc
[ToHsTHE O METOIAX TTO3HAHUS B bubmorexa [IOK
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[IpakTuueckas padora Ne 1
«I?IpaBI/ma pa6021>1 B JabopaTopun bubmmorexa LOK
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
6¢c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK
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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 LOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH 0c
KomnuuectBo BemecTra. Mojib bubnmorexa LOK
13 ’ ' https://m.edsoo.ru/ff0d52
MousipHas macca 30
dusznyecknue 1 XUMHICCKUE bubmorexa [IOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUsI. XUMHUYECKast peaKius 3
[Ipu3Haku U yClIOBUS MPOTEKAHUS bubmmorexa [IOK
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 | osuuumknoneauct. O600mEeHNE 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 BeiectBo. 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. [IpuMeHeHMe 72
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 bubmorexa [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. [lpumenenne 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 bubmmorexa LOK
30 https://m.edsoo.ru/ff0d4d
nabopaTtopuu 40
[IpaxTuueckas padorta Ne 4 o
teme «Ilomyyenue u cobupanue bubmnorexa [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

32



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/ff0d55
KOJII/I‘-IGCTBy BCIIECCTBA UJIN a0
00BEMY T
Brruncienus 006EM0B ra3os I10
ABHEHMIO PEAKIIMNA HA OCHOBE Bubmiorexa HOK
34 yp “p N https://m.edsoo.ru/ff0d57
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 02
Bopa xak pactBoputens.
Hacreennnie 1 HeHACBIIIEHHBIE bubnnorexa LIOK
37 https://m.edsoo.ru/ff0d5b
pactBopsl. MaccoBas nons 40
BEIIECTBa B paCTBOPE T
[IpaxTnueckas padora Ne 5 o
teMe «[IpuroToBiieHuEe pacTBOPOB bubmmorexa [IOK
38 . . . . https://m.edsoo.ru/ffod5e
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
OKcupl: cocTaB, KJIacCu(UKAI, bubmmorexa [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.edso0o.ru/ff0d67
KJ1accuukanms, HOMEHKIJIaTypa ca
IlonydyeHue u XuMHUYECKHUE Eubmorexa LTOK

43 o . https://m.edso0o.ru/ff0d67
CBOICTBa OCHOBaHUI 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 | xylaccaMy HEOpPraHHMYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHU 50
O06o001meHre 1 CHCTEMAaTH3aIIHS bubmmorexa [JOK

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.edso00.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJTHBIX 3JIEMEHTOB —
Ilepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema Enbmiorexa TOK
52 https://m.edsoo.ru/00ada5
XUMHYECKHUX 31eMeHTOB /JI. . 2¢
Menneneesa _
bu6mmoreka [IOK
53 | Ilepuonsl, TpymIIBI, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
Ctpoenune atomoB. CocTaB Enbmiorexa TOK
54 i https://m.edsoo.ru/00ada3
aTOMHBIX sifep. M30Tormbl 42
CrtpoeHne 371eKTPOHHBIX
bu6mmorexa [IOK
000JI0YEK aTOMOB JICMEHTOB
55 N https://m.edso0o.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

9JI€KTpOOTpI/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 Bubmaorexa 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- Bubmaorexa 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 | «Crpoenune atoMa. XuMHIECKast https://m.edsoo.ru/00adb4
CBSI3b» 86
. bub6mmoreka [JOK
P .
66 CICPBILIH YPOK 0606? cHme https://m.edsoo.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 KonTpoabHblie IpakTuyeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
/ paboThbI pa6oThbI
pecypchl
n
[Tepuoanueckuii 3aK0OH.
Hepnonnqecxas{ cucrema bubmorexa LOK
1 P 1 https://m.edsoo.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
HEOPTaHMYECKUX BEIIECTB 2
Bunn XuMH4ecKou CBSI3H U bu6mmoreka [IOK
4 THIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
pEIETOK 6
KonTponpHas padora Nel
o Teme «IloBTopenue u
5 yri1yOsieHue 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 bubmaorexa LIOK

10 https://m.edsoo.ru/00adcd6
aucconuanyu. CHIIbHBIC U 3
cl1a0bie AIIEKTPOIUTHI -
HNonnsble ypaBHEHUS bubmmorexa [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
CACTEMATH3aIMs 3HAHUH 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/00ade10
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, hpuznyeckue u
XUMHUYECKHE CBOICTBA

AMMHaK, ero puznveckue

bu6nuoreka [IOK

29 W XMMHUYECKHE CBOMCTBA, https://m.edsoo0.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 OKpPYKarolen 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. 3arps3HeHue 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 CBOMCTBA. DKOJIOTHYECKHUE https://m.edsoo.ru/00adfeb
poOIEeMBl, CBSI3aHHBIE C e
okcuziom yriepona (1V)
YroapHas KUCIIOTa U €€ Bubmoreka HOK
37 https://m.edso0.ru/00ae006
COJIH
[¢
[IpaxTnueckas padora Ne 4
o teme "[lonyyenue bubnmnoreka HOK
38 | yrmekwmcioro rasa. https://m.edsoo.ru/00ae027
KauecTBenHnas peakusa Ha €
KapOoHaT-NOH"
HepBOHaLIaHI)HI)IG TIIOHATUA
00 OpraHMYecKux bubmmorexa LIOK
39 https://m.edsoo0.ru/00ae054
BEIECTBaxX KakK O e
COCINHEHUAX yIiIepoaa B
KpeMmunii 1 ero bubmuorexa [JOK
40 p https://m.edso0.ru/00ae080
COEINHEHNS "
[IpakTuueckas padorta Ne 5.
Permenue
JKCIICPUMCHTAJIBHBIX 3a1a4 BH6HHOTeKa HOK
41 p N https://m.edsoo.ru/00ae0bf
o teMe «Baxkaelnine )
HEMETAJJIbI U UX -
COEINHEHU
42 KonrtponsHast 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
KPUCTa/UINYECKast PELIETKA. €
du3nyueckue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA
MCTAILIOR bubnnoreka IIOK
44 ' . https://m.edsoo.ru/00ael115
DNEeKTPOXUMHUYECKUN P 6
HaINpsLKEHUH METalJIoB -
OO6mmwme crmocoOb!
MOJTyYEHUsI METAIIJIOB.
CnnaBel. Beraucienus mo bubmmoteka [IOK
45 | ypaBHEHMSIM XMMHUYECKHUX https://m.edso0.ru/00ae115
peaxiui, eciu OJuH U3 6
peareHTOB COACPKHUT
MIPUMECH
[Tonsitue o Koppo3uu Bubmorexa ITOK
46 pp https://m.edso00.ru/00ae127
METaILJIOB 8
bu6nuoreka [IOK
47 [{emouHble METaAJIILI https://m.edsoo0.ru/00ae14b
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/00ael5e
KaJIbIIHAS 3
51 O000111EeH1E U
CHCTEMAaTH3aIUs 3HAHUI
JKécTkocTh BOJBI U bubmiorexa IJOK
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
U METO/bI €€ yCTpaHeHus" 8
bubmmoreka [IOK
54 AmroMuHuH https://m.edsoo.ru/00aelc6
4
AmpoTepHbIe cBOICTBA bubmorexa 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 xkene3a (I1) u xxenesa https://m.edso0.ru/00ae35e
Un) 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

bu6nmmoreka [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 marepuassl B bu6nuoreka [IOK

63 MOBCEIHEBHOH KU3HU https://m.edso0.ru/00ae3f5
YyeJloBeKa 0
XHWMHUYECKOE 3arpsi3HEHUE bubmmorexa TIOK

64 . https://m.edso0.ru/00ae427
OKpY KaloIen CpeIbl 0
Ponp xumuu B perreHnn 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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