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IHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma o XMMHUU JJIs1 O0YHArOIIUXCs € 337EPIKKOM ICUXHUYECKOr0 Pa3BUTHSA
(nanee — 3IIP) Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHUs COCTABICHA B COOTBETCTBUHU C:
denepalbHBIM ~ TOCYJApCTBEHHBIM ~ 00pa30BaTENIbHBIM ~ CTAaHJAPTOM  OCHOBHOTO  OOMIETO
obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MununctepctBom roctutiuu Poccuiickoit deneparuu 05.07.2021 r., per. Homep 64101) (manee —
OI'OC 0OO0O0), denepanpHON alaNTHPOBAHHOW OCHOBHOM 00pa30BaTENbHONW MPOrpaMMOid
OCHOBHOro o00mero o0pa3oBaHMs OOy4yaroIIMXCsl C 3aJEp)KKOH ICUXMYECKOro Ppa3BUTHS,
[TpumepHoii paboueii mporpammbsl yaeOHOTro mpeamera «Xumus» (0a30Bblii ypoBeHb COOpHUK
IIporpaMM Kypca XMMHHU K yuyeOHukam xumuu aBTopoB I'.E.Pym3utuca, @.I'.denpamana g 8-9
KiaccoB), -IIpuMepHOI mporpaMMoil BOCHUTAHUS OOYYAIOIIUXCS TPHU TOTYYCHHH OCHOBHOTO
obmiero oOpa3oBaHus, C Y4ETOM paclpe/ielIeHHBIX IO KiIaccaM IpOBEpsSEeMbIX TpeOOBaHUH K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeIbHOW MPOrpaMMbl  OCHOBHOI'O  OOIIEro
00pazoBaHMsI M DJIEMEHTOB COCPKaHUs, IIPEACTABICHHBIX B Y HUBEpCAIbHOM Koaudukarope 1mo
xumuu, -KoHuenuuu mnpenonaBaHusi ydeOHOro mnpenmera «XHMHsA», B 00pa3oBaTeIbHBIX
opranuzauusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbBIE POrPaMMBbl.

O0mas xapakTepucTHKA Y4eOHOro npeaMera « XHMHD)

VYuebublil npenMer «XuUMHUA» BXOIUT B IPeIMETHYIO 001acTh «EcTecTBeHHOHAYYHbIE
npeaMeTsl». B cucreMe ecTecTBEHHOHAayyHOro oOpa3oBaHMsl XMMHMsI Kak Yy4eOHBbIM mpeamer
3aHUMAaeT BaKHOE MECTO B [TO3HAHUHU 3aKOHOB IPUPO/Ibl, HOPMUPOBAHUH HAYYHOW KapTHHBI MHpa,
CO3JJaHMM OCHOBBI XMMHYECKHUX 3HAaHUH, HEOOXOJUMBIX JJIsl IOBCEAHEBHOM JKU3HHU, HaBBIKOB
3JI0POBOTO M 0E30MaCHOT0 /sl YeJIOBEKa M OKPY)KaIoIe ero cpeabl o0pasa >KU3HH, a TaKkKe B
BOCIIMTAHUH YKOJIOTHYECKOU KYJIBTYPBI.

VYcenemHocTh HM3y4eHHS] XHMHUHU CBSI3aHA C  OBJIAJICHUEM XUMHUYECKUM  SI3BIKOM,
coOro/iIeHneM TpaBuil Oe3omacHOi paboThl MPH BBIMOJHEHUH XHUMHYECKOTO HKCIEPUMEHTA,
OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XMMHMHM C JPYTMMH IIPE€IMETaMM IIKOJBHOIO Kypca.
IIporpamma BkJItOUaeT B ce0si OCHOBBI HEOPraHUYECKOW U OpraHMUYECKOi XuMuu. I naBHol uaeei
IIPOrpaMMBbl ABJISIETCS CO37aHne 0a30BOI0 KOMIIEKCA OMOPHBIX 3HAHUM M0 XMMUH, BBIPAXKEHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOy4aromMXci W WX OCOObIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSIM.

B copepxaHuM DAaHHOTO Kypca MPEICTaBICHBI OCHOBOIIOJATalOINEe XUMHYECKHE
TEOPETUUECKNE 3HAHMS, BKIIOYAIOIINE U3YYEHUE COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTHU UX
CBOWCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEUIECTB, MCCIECIOBAaHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX TMpEBpallleHUd W TyTed yNpaBieHUS HMH B IENAX IOJIy4YeHHUsS BEIIECTB U
MaTepUasoB.

TeopeTnyeckyro OCHOBY WU3YYCHUS HEOPraHUYECKOU XUMHH
COCTaBJIIET ATOMHOMOJIEKYJISIpHOE yueHue, [lepuonnueckuii 3akon .M. Menneneesa ¢
KPAaTKUMH CBEJICHUSIMUA O CTPOEHUHU aTOMA, BUJAX XUMUYECKOW CBSI3H, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHYECKUX PEaKIIUH.

B u3yueHum Kkypca 3HauMTeNbHAs POJb OTBOJUTCS XUMHUYECKOMY OSKCIIEPUMEHTY:
MIPOBE/ICHUIO NPAKTHUECKMX M Ja0OpaTOpHBIX paboT, OMUCAHHUIO PE3yIbTaTOB YYEHHUUYECKOIrO
SKCIIEPUMEHTA, COOII0ICHUIO HOPM U MpaBUil Oe30macHoil paboThl B XUMUYECKOH J1abopaTopHH.
Peanun3zanus 1aHHOM MporpaMMbl B Ipoliecce 00ydeHus mo3Bonut odydaromumes ¢ 3IIP ycBouTsb
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KJIIOUEBbIE XUMUYECKNE KOMIIETEHIIUU U IIOHATH POJIb U 3HAUYEHUE XUMUU CPEIU PYrUX HAyK O
IIPUPOJIE.

N3yuenne XuMUM CHOCOOCTBYeT (DOPMUPOBAHHMIO Yy OOYYAIOIIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHUIO OOILEHAYYHBIX METOAOB (HAaONIOJEHHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE), OCBOCHUIO MPAKTUYECKOI0 MPUMEHEHHS] HaYYHbIX 3HAHWM, OCHOBAaHHOIO Ha
MEXIPEAMETHBIX CBA3SIX € mpeameramu «OKpyxaromuid wmupy», «Pusuka», «buonorus»,
«['eorpadusa», «Marematuka» U (HOpMHUPYET KOMIIETEHIMH, HEOOXOJUMBIE Ul MPOAOIKEHUS
o0pazoBaHMsl B 00JIaCTH €CTECTBEHHBIX HAYK.

W3yuenne XuUMHHM  CHOCOOCTBYeT — pa3BUTHIO y  oOydatommuxcs ¢ 3IIP
IIPOCTPAHCTBEHHOI'O BOOOpa)KeHUsI, (YHKIMOHATBHOM I'paMOTHOCTH, YMEHHUS BOCIPUHUMATH U
KPUTHUYECKH aHAJIM3UPOBaTh NH(OPMAIINIO, IPEACTABICHHYIO B pa3IUYHbIX (opMax. 3HAUUMOCTh
npeaMera s pa3BUTHUS SKU3HEHHOM KomreTeHuuu oOydwaroumxcs c¢ 3IIP 3akmrouaercs B
YCBOCHHUU OCHOBBI XMMHUYECKUX 3HAHUM, HEOOXOJUMBIX JUIsl TIOBCETHEBHOW >KM3HU; HaBBIKOB
3I0pOBOr0 M 0e30macHOro /Ui YeJoBEeKa M OKpYXKawolledl ero cpeapl olOpa3a KHU3HU;
(OpMHUPOBAHUY 3KOIOTMYECKON KYIbTYpBHI.

[Iporpamma oTpakaeT coiepkaHue oOydeHHUs MpeaMeTy «XUMHUSD» C YUeTOM 0COObIX

oOpazoBaTenbHbIX MOTpedHOcTel oOywaromuxcsa ¢ 3IIP. OnageHue y4eOHBIM NpeAMETOM
«XUMHS» TPEACTABISET ONpeAeTIeHHYI0 TPYAHOCTh Ui oOyvatomuxces ¢ 3IIP. Oto cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENIFHON JEeSITETbHOCTH, MEPHUOANYECKUMU KoJeOaHUsIMU BHUMAaHUS,
MaJIblM O00BEMOM MAaMATH, HEIOCTaTOYHOCThIO OOIIEero 3amaca 3HaHUH, IOHM)KEHHBIM
[103HABaTEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOI'0 PA3BUTHSL.
JUiss mpeoqoieHus TPYAHOCTEH B HM3Y4EeHMHM Y4eOHOro mnpenMera «XuUMHS» HeEoOXoauma
ajanranus ooObeMa 1 XxapakTepa ydeOHOro MaTepuasia K o3HaBaTeIbHbIM BO3MOXKHOCTSAM JaHHON
KaTeropuu OOYYaIOUIMXCs, Y4eT HMX OCOOCHHOCTEH pAa3BUTHSA: HCIIOJIB30BAaHHE AITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIIPEIMETHBIX CBA3€H, IIOCTENEHHOE YCIOKHEHHE H3y4aeMoro
MaTepuaia.

[Tpu u3ydeHnu XUMHUU HEOOXOAMMO OCYILIECTBIIATh B3aUMO/ICHCTBUE HA OJUCEHCOPHON
ocHoBe. Teopernyeckuii marepuan H3y4aeTcs B IMPOLECCE MPAKTUYECKOW JEATEIbHOCTH.
Bo03MOXHO BBIJIENIEHNE OT/AEIbHBIX YPOKOB Ha PEUIEHUE 33]1a4 B CBSI3U CO CIOXKHOCTBIO aHAJIN3a
Tekcta oOywaromumucs ¢ 3IIP. Oprannyeckoe €AWMHCTBO MPAKTHUYECKOM M MBICIHUTEIbHON
JESITeIbHOCTH OOY4YaloIUXCsl Ha YpOKaX XHMHH CIIOCOOCTBYET HPOYHOMY U OCO3HAHHOMY
YCBOCHUIO OA3MCHBIX XMMHUYECKUX 3HAHUN M yMeHui. Oco0oe BHUMaHUE NpU U3yYEHUU XUMHH
YIENSeTCsl U3Y4YEHUIO «CKBO3HBIX» IOHATHMH U (OPMHPOBAHMIO HABBIKA CTPYKTYPUPOBAHMS
MaTepuaia.

Hean u 3a1a4u n3ydyeHus y4eOHOro npeamMera « XuMus»

Obwue yenu wu3ydyeHus ydeOHoOro mpeaMera «XHUMHA» IPEACTABICHbl B
[TpumepHoii paboueil mporpaMme OCHOBHOTO 001iero oOpa3oBaHusi. OHU aKTyaJU3UPOBAHBI C
y4ETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOIO 0O0IIero o0pa3oBaHUs, HAIpPaBICHHOCTH
o0y4eHHs Ha Pa3BUTHE U CAMOPA3BHUTHE JIMYHOCTH, (OPMHUpOBaHUE €€ WHTEIUIEKTa W OOmIen
KynbTypbl. OOy4eHHe YMEHHUIO YUMThCS M NMPOAOIIKATh CBOE 0Opa3oBaHUE CaMOCTOATEIbHO B
HaCTOsIIee BpeMs SIBJISIETCS OJHOM U3 BaKHENIINX PYHKIMHM y4eOHBIX IPEMETOB, B TOM YHUCIIE U
«XuMHNY.

st o6yuarommxcs ¢ 311P, Tak ke, Kak v 11 HOPMAaTHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAUBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO MIPOrpaMMy, TOMHHHUPYIOIIIEEe
3Ha4YE€HHE MPUOOPETAIOT TAKHE IEJIU, KaK:
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* (opMupoBaHME HWHTEIUIEKTYaJbHO pPAa3BUTOH JUYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOSTENbHOMY MPHUHITHIO PELICHHUH, CIOCOOHOM afanTHpOBaThCS K ObICTPO MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;
* HAIPaBJICHHOCTh OOyUYEHUsl Ha CUCTEMAaTUYECKOe MPUOOIICHNUE YYaAIIUXCS K CaMOCTOSATEIbHON
MO3HABATEJIbHOM 1€ATENbHOCTH, HAYYHBIM M NMPAKTUYECKUM METO/IaM MO3HaHUs, (POPMUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;
= ofecrieyeHre YCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarONIMMHCS — OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEeHIINI ), UMEIOLUX YHUBEPCATbHOE 3HAYECHHE Ul Pa3lUYHBIX BUIOB JAEATEIHHOCTH; *
(dbopmMupoBaHrue yMeHUI OOBSICHATh U OLICHUBAThH SIBJICHUS OKPYKAIOIEro MHUpa Ha OCHOBAHUU
3HAHW U OIBITA, TOTYYEHHBIX MPU U3YYCHUU XHUMHUH;
* (QopmupoBaHue y OOydYarOUUMXCSd TyMAaHUCTUYECKUX OTHOIICHWM, MOHMMAaHUS LEHHOCTU
XUMHUYECKUX 3HaHWM [y BBIPAOOTKU 3KOJIOTMYECKH LIEJIecOo00pasHOro MOBEIEHUs B OBITY U
TPYAOBOH JESITEIBHOCTH B ILIENAX COXPAHEHMsI CBOETO 3J0pPOBbSl U OKPYKAKOUIEW MPUPOTHOU
Cpelbl;
* pa3BUTHE MOTHUBALMHU K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCHHTAHUIO Ha
OCHOBE YCBOCHHSI O0IIIEYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis
Y HalpaBJIEHHOCTH JajbHeNIIero o0yueHusl.
Kypc HampaBieH Ha pelleHHe CIEQYIOUIMX 3a/1ad, OO0eCHeYMBAIOUINX  peaTu3aluio
JTUYHOCTHOOPUEHTUPOBAHHOTO U JIEATEIBHOCTHOIO MOIX0I0B K 00YUEHHUIO XUMHUH 00yJaroIuXCsl
c 3I1P Ha ypoBHE OCHOBHOTO 001IET0 00pa30BaHUS:
* (opMUpOBaHME TEPBOHAUATBHBIX CHCTEMATHU3UPOBAHHBIX IMPEACTABICHUN O BEILIECTBaX, MX
MpEeBpaIleHUsIX ¥ MPAKTUYECKOM MPUMEHEHHWH, OBJIAJICHHE TIOHATHWHBIM armapatoM |
CHUMBOJINYECKHUM SI3bIKOM XMMUU;
* OCO3HaHHE OOBEKTHBHOW 3HAYUMOCTU OCHOB XMMHYECKON HayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUYECKHUX IPEBpAILlEHUN HEOPraHUYECKUX M OpraHMYECKHUX BELIECTB Kak
OCHOBBl MHOTHX SIBIIGHUH >KHUBOM W HEXHUBOW MNPUPOABI; YrayOJeHHe TMpeAcTaBIeHUN o
MaTepuaibHOM €IUHCTBE MUPA;
* OBJIa/ICHHE OCHOBAMU XUMHUYECKOM I'PAMOTHOCTH : CTIOCOOHOCTBIO aHAJTU3UPOBATh U O0BEKTUBHO
OLIEHUBATh )KU3HEHHBIE CUTYAllUU, CBSI3aHHBIE C XMMUEH, HaBbIKaMU 0€30MacHOro oOpaleHus ¢
BELIECTBAMMU, UCIIOIb3YEMBIMHU B [TIOBCEIHEBHOM KU3HH; YMEHUEM aHAJIM3UPOBATH U IUIAHUPOBATh
9KOJIOTMYECKU O€30MacHOe MOBEACHHE B LIESIX COXPAHEHHUSI 3JI0POBbs U OKPYKAIOIIEH CPEeIbl;
* (opMHUpPOBAaHNE YMEHHI yCTaHABIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMbIMH XUMUYECKUMU
SBJICHUSIMU U TIPOLIECCAMU, TPOUCXOIAIIMMU B MUKPOMHUPE, OOBSICHATH IPUYMHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a TaK)Ke 3aBUCUMOCTb MTPUMEHEHUS
BEIIECTB OT UX CBOMCTB;
* IprOOpETEHHE OIBITA UCIIOJIb30BaHMSI PA3TUYHBIX METO/IOB U3YUYEHUS BELIECTB, HAOIIOICHHS 32
UX T[PEeBpAlCHUSMH TIPU MPOBEJCHUH HECIOXKHBIX XHMHUYECKUX OIKCIIEPUMEHTOB C
MCIOJIb30BaHUEM J1a00opaTopHOro 000py10BaHUs U IPUOOPOB;
* ¢opMHUpOBaHUE TPEICTABICHUNA O 3HAYEHUHM XMMHUYECKOW HAayKH W PEIICHUU COBPEMEHHBIX
9KOJIOTUYECKUX Mpo0JieM, B TOM YHUCJIE€ B MPEAOTBPAIICHUM TEXHOTCHHBIX M 3KOJIOIMUECKHUX
KaracTpoo.

Oco0eHHocTH 0TOOPA U aaNTAUMH Y4eOHOT0 MATEPHUAJIa N0 XUMHUHU

OO0ydeHne ydeOHOMY MpeaMeTy «XHUMHS» HEO0OXOTUMO CTPOUTh HA CO3JaHHUH
ONTUMANBHBIX  YCIOBHH ISl YCBOEHHUS MPOTrpaMMHOro marepuana oOydaroummumucs ¢ 3I1P.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 25.09.25 12:39 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




Bonbiioe BHUMaHUE AOIKHO OBITH yaeneHo OTOOpy yd4eOHOro marepuaia B COOTBETCTBUH C
INPUHLUIIOM JOCTYIHOCTH IpU COXpaHEHMH oOmero ©Oa3oBoro ypoBHsA. OH JOMKEH IO
COZIEP)KaHUIO U 00BbeMy OBITh aanTUPOBaHHBIM sl oOyuatommxcs ¢ 3[IP B coorBeTcTBUM € HX
0ocoObIMU  00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. CreayeT OOJeryuTh OBJIAJEHHE MaTepHualloM
ooygarorumucst ¢ 3[IP mocpeacTBom ero netanbHOro OOBSCHEHHS C CHCTEMATHYECKUM
IIOBTOPOM, MHOT'OKPaTHOM TPEHUPOBKOW B NMPUMEHEHUM 3HAHUI C HCIIOJIBb30BAHUEM IIPHEMOB
AITOPUTMH3ALMH U BU3YalIbHBIX OIOp, 00Y4YEHHUsI CTPYKTYPUPOBAHHUIO MaTepuaa.

Bonbiioe 3HadeHWe A TONHOIGHHOTO YCBOGHHsS Y4eOHOro Mmarepuaia HMMEeT omopa Ha
MEXIIPEIMETHbIE CBSI3M BOINPOCOB, H3Y4aeMbIX B JaHHOM Kypce, C TaKUMHU Yy4eOHBIMHU
npenMeramu Kak «['eorpadus», «®dusnkay, «buonorus». [lo3Bomnss paccMaTpuBaTh OJUH U TOT
’Ke Y4eOHBII MaTepHuan C pa3HbIX TOUEK 3PEHHs, MEXKIPEAMETHBIC CBS3U CIIOCOOCTBYIOT €ro
Jy4IIEeMY OCMBICIEHHIO, O0Jiee MPOYHOMY 3aKpPEIUICHUIO TOIYYEHHBIX 3HAaHUM U NMPaKTHUECKUX
YMEHUM.

[Ipy moAroTroBke K ypoKaM yduTelb JODKEH NpPeayCcMOTpeTh (opMHUpOBaHHE Y
oOyyarouxcs YMEHUH aHalu3upoBaTh, CpaBHUBATh, 00O00IIATh M3ydaeMblil MaTepuai,
IUTAHUPOBATh MPEACTOALIYI0 paboTy, OCYLIECTBISATH CaMOKOHTPOJb. HeoOXoauMo MOCTOSHHO
CJIEIUTH 3a MPABWJIBHOCTHIO peYeBOTro 0OpMIICHUS BhICKa3bIBaHUM 0Oy4atomuxcs ¢ 3I1P.

B cBa3u ¢ 0COOGHHOCTSIMM TIOBEJCHHS M JedrenbHocTH oOywaromuxcs ¢ 3[1IP
(pacTOpMO’KEHHOCTb, HEOPraHW30BAaHHOCTb) HEOOXOIUM CTPOKAHIINN KOHTPOJIb COOJIOJCHUS
MIpaBUJI TEXHUKH O€30M1aCHOCTH IIPU MIPOBEJIEHUH JTAOOPATOPHBIX padOT B XUMUYECKOM KaOUHETE.
Buasl gesareasnoctn odyyarommuxcs ¢ 3I1P, o0yciioBienHbie 0c00bIMU 00pa3oBaTeJbHBIMU
MOTPEOHOCTSAMH U 00ecneYnBaIONIUe OCMbICJIEHHOE OCBOEHHE CO/IePKAHNM 00Pa30BaAHUA 110
npeaMery «XHMHsD)

Coneprxanue BHIIOB jAesTenbHOoCcTH obydarontuxcs ¢ 3[1P Ha ypokax xumMuu ompenensieTcss ux
ocoObIMU 00pa3oBaTeNbHBIMU NOTpeOHOCTAMHU. [ToMuMmo mmpoko ucnonszyemsix B OOIT OO0
00X [uisd BceX OOydyaroIMXCsl BUJOB JIESATEIBHOCTH CIEIYET YCHJIUTh BUABI JIESTEIbHOCTH,
crnenu(puUHble U1 JaHHOM KaTeropuu oOyYaromMXcs, Ui OOECHEeUEHHsS OCMBICIEHHOrO
OCBOCHHUSI COJIEpXKAaHUS OOpa30BaHMUS IO MpPEAMETY: YCHIEHHE MPEeIMETHO-IPAKTUYECKON
JeATeIbHOCTH C AKTUBU3aLMel CEHCOPHBIX CHUCTEM; 4YepeloBaHME BUAOB JEATEIbHOCTH,
3aJICHCTBYIOLUX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepraia ¢ OIOpoi Ha alrOpUTM;
«TIOLIArOBOCThY» B M3YYEHUHU MaTepuaia; MCIOIb30BaHUE JIONMOIHUTEIbHON BU3yalbHOH OMOpPHI
(nanel, 00OpasLpl, CXEMbl, 111a0JI0HBI, OOpHbIE TabauLel). s pazButus y oOydatomuxcs ¢ 3I1P
YMEHUS JieNlaTh BBIBOJBI, (DOPMUPOBAHMS I'PAaMOTHOT'O PEYEBOrO BBICKA3bIBAHUS HEOOXOIUMO
UCIOJB30BaTh ONOpHbIE cioBa W kiume. Oco0oe BHUMaHME CIEAYET YAEIUTh OOYUYEHHIO
CTPYKTYPUPOBAHHIO MaTepHalla: COCTABJICHHE PUCYHOUYHBIX M BEpPOATBbHBIX CXEM, COCTABIICHHE
TaOJIMLl, COCTAaBICHUE KiIacCU(UKAUK ¢ 0003HAYEHHBIMM OCHOBAHUSAMU JUIS KJIacCU(PUKALUU U
HaIoJHEHUE UX IPUMEpPaMHU U Jp.

Temarnueckas 1 TepmuHoaIorudeckas jiekcuka coorsercrsyer OOIT OOO.

Js obyuaromuxcst ¢ 3IIP cymiecTBeHHBIMU SIBJISIIOTCS NPHEMbI PAa0OThl C JIEKCHUYECKUM
MaTepuaioM 1o npeamery. IlpoBoantes cnennanbHas padoTa 1o BBEJCHHUIO B aKTUBHBIN CIIOBaph
o0ydJaromuxcs COOTBETCTBYIOIIEH TepMHHONOTMU. [3ydyaemble TEpMHHBI BBOJATCS Ha
MOJIUCEHCOPHOW OCHOBE, oO0si3aTelbHa BU3yalbHas MOIIEPKKA, alrOpUTMbl pPabOTBl ¢
OIpe/IeNIEHEM, OTIOPHBIE CXEMBbI JJIsl aKTyalu3aluyd TEpPMUHOIOrUUA. MecTo ydeOHOro rmpeamera
«Xumus» B ydyeOHoM IutaHe B coorBerctBuM ¢ DenepanbHBIM  IOCYAApCTBEHHBIM
00pazoBaTeIbHBIM CTaHIAPTOM OCHOBHOTO OOIIET0 00pa3oBaHMs y4eOHBIH MpeaMeT «XHUMUsD)
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BXOJIUT B MPEAMETHYIO 001acTh «EcTecTBeHHOHAYUHBIC TIPEAMETHI» U SBISETCS 0053aTeIbHBIM
st m3ydeHus. Copepkanue ydeOHOro mpenmera «Xumusi», coorBerctsyer ®I'OC 00O,
pa3paborano ¢ yaerom [IpumepHoii oOCHOBHOW 00pa30oBaTeNbHOM MPOrPaAMMBI OCHOBHOT'O OOIIIETO
oOpa3oBaHMs IO y4eOHOMY MpeaAMeTy «XHUMHUS», COOTBETCTBYeT [IpuMepHOl aganTupoBaHHON
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO OOIIETO 00pa3oBaHUsS OOYyJaromuXcs C
3aJIepP’KKOM TICUXUYECKOTO PA3BUTHS.

OO1ee ymnciio 4acoB, OTBEAEHHBIX IJI M3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanmsl, coctaBisieT 136 yacoB: B 8 kitacce — 68 gacoB (2 yaca B Heflen0), B 9 kinacce — 68
yacoB (2 4aca B HEJIETIIO).

COJEP)KAHUE OBYYEHUA

8KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHUSI

[Ipenmer xumuu. Posib XMMUHM B JKM3HHM 4Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena u
BelecTBa. du3nueckue CBOMCTBA BelleCcTB. ArperaTHoe cocTosiHue BeulecTB. [lonsaTre o MmeTogax
nmo3HaHus B XumuH. Yucteie BemecTBa 1 cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI 1 MOJIEKYJTbI. XUMUYECKUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
U CIIO’KHBIEC BENIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumudaeckas popMyina. BaleHTHOCTh aTOMOB XMMHUYECKUX PJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BemlecTB. OTHocuTenbHas aTomMHasi macca. OTHOCHUTENbHAas MOJIEKYJIpHas Mmacca.
MaccoBast 10511 XUMHYECKOT'0 JIEMEHTa B COSTMHEHNH.

KomnuectBo BemectBa. Mosib. MonsipHast Mmacca. B3anMocCBsI3b KOJIMYECTBA, MACChI U YUCIa
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tel mo ¢popMysiaMm XUMHUECKUX COSAMHEHUM.

dusnyeckrue W XMMHUYECKHE SIBICHUS. XHWMHUUYECKass peakius W e€ MPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKUe ypaBHeHHs. Kinaccupukanus XuMHUECKUX PEeaKIHi
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm: 3HAKOMCTBO C XUMHUYECKOW MOCYA0H, IpaBUiIaMu padoThl B
nabopaTopuu 1 mpuémMaMu 0OpalieHus ¢ 1ab0paTOPHBIM 000PYLOBAHUEM, H3YUEHUE U OIHCAHHE
(u3nYecKnx CBOMCTB 00pa3lloB HEOPraHUYECKUX BELECTB, HAOI0AeHUE PU3NUECKUX (TIJIaBJICHUE
BOCKa, TadHHUC JIbJAa, paCTHPAHUC CaxXxapa B CTYIIKC, KUIICHUC U KOHACHCAIU A BOI[I:I) U XUMHYECKHUX
(ropeHue cBeuM, NPOKATMBAHWE MEIHOW IPOBOJIOKH, B3aUMOAECUCTBHE MeJla C KHUCJIOTON)
SIBJICHUH, HAOJIIOACHUE U ONKCaHKE MPU3HAKOB MPOTEKAHUS XMMUYECKUX PEAKIMH (pa3sioKeHue
caxapa, B3auMO/JIEHCTBHE CEPHON KUCIIOTHI C XJIOpUAOM Oapusl, pazioxkeHue ruapokcuaa meau (11)
IIpY HarpeBaHuH, B3auMojeiicTBUe xere3a ¢ pactBopoM coiu Meau (II), mzyuenue crnocoOoB
paszeneHusi CMeCceil: C TOMOIIbI0 MarHuTa, (QUIHTPOBAHUE, BBIIAPUBAHHE, UCTUIUISINUSA,
xpoMmarorpagusi, IpOBEACHNE OUUCTKU MOBAPEHHOM COJIM, HAOIOJCHNUE U ONMCAaHUE PE3YIIbTaTOB
IIPOBE/ICHUS OIBITA, MJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHUE MOJIENIEH MOJIEKYII
(IapocTepKHEBBIX).

Baxueiimine npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3zayxa. Kucimopom — 3JIEMEHT M IPOCTOE BEILECTBO.
Haxoxxnenne xucimopona B mpupoje, Gpu3ndeckne 1 XUMHUECKHE CBOWCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoma. CrocoObl MOJMy4deHHs KUCIIopola B Jaboparopuu H
MPOMBIIUIEHHOCTH. KpyroBopor kuciopona B mnpupone. O30H — auioTponHas Moaudukaius

KHUCIOpoAa
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TernoBoit 3¢ (dexkT XUMHUYECKOW peaknuH, TePMOXMMUYECKHE YypaBHEHMS, 3K30- U
SHIOTCPMUYECKUE peakuuH. TOMIMBO: Yronb M MeETaH. 3arpsA3HCHHE BO3/lyXa, YCHUJICHHE
HMapHUKOBOro 3((eKTa, pa3pyleHre 030HOBOIO CIIO5I.

Bomopon — aneMeHT 1 ipocToe BerecTBo. Haxoxxaenue Bogopo/a B mpupoae, Gu3ndeckue
Y XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI onydeHus. Kuciaorsl u comu.

Monsipablii 006EM ra3oB. PacuéTsl M0 XUMUYCCKUM YPABHCHHSIM.

@dusnyeckue cBoucTtBa BoAbl. Bonma kak pactBopurens. PactBopel. Hacelienneslie u
HEHACBIIIEHHbIE PAacTBOPbL. PacTBOpMMOCTH BemiecTB B BojJe. MaccoBasi J0is BEIIECTBA B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpPHUPOJE M B JKU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arps3HeHuE NPUPOIHBIX BOA. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccugukanus Heoprannueckux coeaunenunit. Oxcuapl. Knaccugukaius okcuoB:
coneobpasyrommue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHBIE) U HeconeoOpa3ytonme. Homenkmarypa
okcu10B. DHU3nUecKre 1 XUMHYECKHE CBOMCTBA OKCUIOB. [lonyuyeHne OKCru10B.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHME M XUMHUYECKHME CBOMCTBA OCHOBaHui. I[lomydenue
OCHOBAHMI.

Kucnorel. Knaccuduxanus xkucnor. Homenknarypa kuciaor. Ousnyeckue 1 XUMHYECKUEC
cBoiicTBa kucioT. P aktuBaoctu merauioB H. H. bekeroBa. [lonydenue Kucnor.

Conu. Homenknarypa coneil. @usndyeckue U XMMHYECKHE CBOMcTBa coseil. [lomyueHnne
COJIEH.

I'eneTnueckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:. KadeCTBEHHOE OIPEACICHUE COJEpKaHUS KUCIOpoJa B

BO3JlyXe, OIydYeHHE, COOMpaHue,
pacro3HaBaHWE W W3YyYEHHE CBOMCTB KHCIIOpOJa, HAOIIOJEHUE B3aUMOJICHCTBHUS BEIIECTB C
KHCTIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MPEKpaIIeHUs] TOpeHus (Tmokapa), 03HaAKOMIIEHUE C
o0pa3iamu OKCHJIOB U OIMCAHUE UX CBOICTB, OIy4eHUE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB BojiopoAa (ropeHue), B3aumopaeicTBue Bopopoaa ¢ okcugoM menu (II) (BozmoxkHO
WCIIONIb30BAaHUE BHUCOMATEpPUAIOB), HAONIOACHHE OOpa3IoB BEIIECTB KOJIMYECTBOM | MOIIb,
WCCIIEIOBAaHNE OCOOEHHOCTEH pAacTBOPEHHsS] BEIIECTB C PA3IU4YHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPENCNEHHOM MaccoBOil JoJel pacTBOPEHHOTO BEIIECTBA,
B3aUMOZICMCTBHE BOJABI C MeTajulaMH (HaTpUeM M KajbliieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), MCCIEAOBaHNE OOpPa3llOB HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUSI OKPACKH WHIMKATOPOB B PacTBOpax KHUCIOT U IIeNoueH, h3ydeHHe
B3aumozeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOI KMCIIOTHI, KUCIIOT ¢ METAJUIaMHU, PEAKLUN
HEUTpaIu3aluu, MoJydeHue HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METalljia APYTUM
U3 pacTBOpa COJIM, pEIIEHHWE OSKCIEpUMEHTAIbHBIX 3ajJad 1o Teme «BaxHelmme Kiaccel
HEOPTraHWYECKUX COCTUHEHUII.

Ilepunonnyecknii 3axkoH u Ilepuoanmyeckasi cucrema xummu4deckux jiementos /. U.
Menpeseesa. CTpoenne atToMoB. XuMHu4eckas cBsi3b. OKHCINTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbIe TOMBITKY KIACCHPUKAIIUN XUMUYECKUX dJIEMEHTOB. [[oHATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (LIEJIOYHbIE U HIEIOYHO3EMENbHBIE METAJLIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(OTEpHBIE OKCHJIBI U THAPOKCHUIBI.
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Ilepuonnueckuit 3axkoH. Ilepuoguueckas cucrema xumudeckux osaementos J[. M.
MenneneeBa. Koporkomepuonnas u jumHHONepuomHas ¢opmel [lepuognyeckoil cHCTEMBI
xumuueckux diemeHToB J[. M. Mengeneea. Ilepuonst u rpynmbl. PU3HYECKAN CMBICT
MOPSIIKOBOTO HOMEPAa, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue 3JeKTPOHHBIX
obomoyek aroMoB mnepBbIXx 20 xuMuueckux siemeHToB Ilepmommueckoit cucremsr JI. U.
MenpeneeBa. XapakTepuCTHUKa XUMHUYECKOTO AJIEMEHTA MO €ro nojiokeHuto B [leprnonnueckoit
cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XMMUYECKUX AJIEMEHTOB, METANTNYECKUX U
HEMETAJUTMYECKUX CBOWCTB IO TPYIaM U MEepUOJIaM.

3nauenue llepuonnueckoro 3akoHa u llepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. [{. 1. MenaeneeB — y4€HbIi U TpaskIaHHH.

Xumuyeckas CBSI3b. KoBanenrnas (nonsipHas u HENoJIsIpHas) CBSI3b.
ONEeKTPOOTPULATEILHOCTh XUMUUECKHX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp okucneHus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peakuu. IIporneccs! okucaeHus
1 BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. u3ydeHUE 00pa3lOB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aUMOJICUCTBUE THIPOKCUIA LIMHKA C PACTBOPAMU KHUCIIOT U IIEI0YEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIUX IPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUi (FOpeHUe, peakluu
pa3iIoXKEeHUs], COEAUHEHNUS).

Mesicnpedmemmubwie céazu

Peanu3zanus MeXnpeaMETHBIX CBS3€H MpU U3y4YEeHUH XMMHUU B 8 KJacce OCYIIECTBIISETCS
Yyepe3 MCIOb30BaHuEe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUH, SIBISIOIIUXCS
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYUHBIC TIOHATH: HAYYHBIN (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIN3,
CHHTE3, Kiaccu(uKanusi, NEepUOAUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SABJICHUE.

@dusmka: Marepus, aroM, DJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHJ, HW3O0TOIBI,
PallMOaKTUBHOCTb, MOJICKYJa, 3JEKTPUYECKUH 3aps], BEIIECTBO, Teno, 00BbEM, arperatHoe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKUE BEIUYUHBI, €IMHULBI W3MEPEHUs, KOCMOC, IIIaHETHI,
3BE361, CoHIIE.

buonorus: porocunTes, npixanue, omocdepa.

I'eorpadus: armocepa, ruapocdepa, MUHEPaITbI, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMIAEMBIE,
TOILIMBO, BOJHBIE PECYPCHI.

9KJIACC BeiiecTBo U XUMHYECKasi peaKiust

[lepuonuueckuii 3akoH. Ilepuogmueckas cucrema XuMmMuuyeckux siemeHtoB . .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPHUOAOB, Kajaus, KIbLUSA U UX COCAMHEHUH B COOTBETCTBUHU C IIOJIO)KCHUEM
371eMeHTOB B lleproanyeckon cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BeniecTBa: BHUABI XUMHUYECKOM CBA3U. THIIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIMYECKON PEIIETKU U BUJA XUMUYECKON CBS3U.

Knaccugukanus M HOMEHKJIATypa HEOPraHMYECKHX BeIIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCAVNHEHUMN, T'€HETHYeCKas
CBSA3b HEOPraHUYECKUX BEILIECCTB.
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Knaccugukanus XUMUYECKUX peakuil M0 pa3InYHbIM MpU3HAKaM (10 YHCIY U COCTaBY
YYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIIIOBOMY 3P QEKTY, 10 U3MEHEHHUIO CTETIEHEN OKUCIICHUS
XUMUYECKUX OJEMEHTOB, 10 O0paTUMOCTH, IO YYaCTUIO KaTaiu3aropa). OJK30- U
SHJO0TEPMHUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUSI.

[TonsiTe o ckopoctu xumHuueckoil peakuuu. [loHsTHE 00 0OpaTUMBIX U HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [IoHsaTre 0 TOMOr€HHBIX U FeTEPOreHHbIX peakuusix. [lonsaTue o katanuse.
[TonsiTHe 0 XMMHUUECKOM paBHOBECUU. PAKTOPHI, BIUSIOIMINE HA CKOPOCTh XUMUYECKON PEaKIIMKU
U TIOJIOKEHUE XUMUYECKOI'0 PABHOBECHSI.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JIEKTPOHHBIN OanmaHc
OKHCIIUTEIIbHOBOCCTAHOBUTENbHOM  peakuuu. (COCTaBJIIEHWE  YpaBHEHHM  OKUCIUTEIBHO-
BOCCTAHOBUTEINILHBIX PEAKIMH C UCIIOIB30BAaHUEM METO/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3IEKTPOTUTUYECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HEJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMAIMU BEILIECTB C Pa3IMYHbIMHU BUIaMU XUMUYECKON CBsA3H. CTeneHb
aucconnanui. CUIIbHBIE U CI1a0bIe 3JEKTPOIUTHI.

Peakun monHoro oomeHa. YcCiaoBUs MPOTEKAHUSI PEaKIMii MOHHOIO OOMEHA, MOJHBIC U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBAHMM M COJIEH B CBETE
MIpe/ICTaBICHU 00 AJIEKTpONUTHYEeCKON Auccoruanii. KauecTBeHHbIe peaKkIMi Ha HOHBI.
[lonsTne o ruaponuse coned. Xumuueckuil 3IKCnepumeHm:. O3HAKOMIICHHE C MOJIEISIMHU

KPUCTAITIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —

METAJIOB M HeMmeTaioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpuUJa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKOH pEeakluu OT BO3JEHCTBUS PazIUYHbBIX
(aKTOpOB, HCCIIEOBAHHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLHUAINH
KHCJIOT, 1Ie1049el U coseil (BO3MOKHO HCIIONIb30BaHUE BUIE0 MAaTEPHAIIOB), TPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKH MPOTEKaHHWs peakuuii MOHHOro oOMeHa (oOpa3zoBaHME OcajKa,
BbIJIETICHHE Ta3a, 00pa3oBaHHE BOJBI), OIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEaKLUUi (FOpeHHe, peakluu pa3jokKeHHUs, COeJIUHEHHs), Pacllo3HaBaHUE
HEOPraHUYECKUX BELIECTB C IIOMOIIbI0 KAuye€CTBEHHBIX PEAKIMIl Ha MOHBL, PpELICHUE
9KCIIEPUMEHTAIbHBIX 33/1a4.

Hemerajiibl 1 MX coeJUHEHUSA

OOmiass xapakTepucTHKa rajoreHoB. (OcoOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHune U (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TIalOr€HOB.
XHUMHUYECKHE CBOMCTBA Ha IpUMeEpEe Xjopa (B3aUMOJEHCTBHE C METaJlJIaMM, HEMeTaJlJaMH,
uiesiouyamu). XnopoBonopoa. ComnsiHasi KUCI0Ta, XUMUYECKHE CBOWCTBA, OJyYyeHUE, IPUMEHEHUE.
JleiicTBue XJ0Opa M XJIOPOBOAOpPOJA Ha OpraHM3M ueloBeKa. BakHelinue XJIopuabl M HMX
HaxOoXJIeHHE B IPUPO/IE.

OO6mrast xapakTepucTuka 3JeMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (HU3MUECKHE CBOWCTBA NMPOCTHIX BEIIECTB —
KHCTIOpPOJia M Cepbl. AJUTOTPOINHBIE MOAU(DUKAIIMK KHCIOpOAa M cepbl. XMMHYECKHUE CBOMCTBA
ceppl. CepoBomopos, crpoeHue, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
MPECTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHcloTa, (pU3MUECKHEe U XMMUYECKHE CBOWCTBA
(obmme Kak mpeAcTaBUTENs Kiacca KACIOT U crienndudeckue). XUMUISCKUE PEaKIIuu, JeKaIIue
B OCHOBE ITPOMBIIIJIEHHOT' O cI10c00a MOJIy4eHuUs: CepHON KUCIOThL. [IpuMeHeHe cepHOil KUCTOTHI.
Conu cepHOM KMCIOTHI, KadeCTBEHHas peakiusi Ha cyiabdar-uoH. HaxoxnaeHue cepbl U eé
COCIMHEHHUI B IPUpPOAE. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COCAUHEHUSMH CEpbI
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OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKUCIEHUsA. A30T, pPAaCHpPOCTpaHEHHE B MpHUPOJE, (U3NYECKUE WU
XUMUYecKue cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHUaK, ero Gu3n4eckue U XuMHUECKHIEe
CBOICTBa, NoyyeHue u npumeHenue. Coian aMMOHUS, UX (PU3MUECKHE U XUMHUECKHE CBOICTBA,
npumeHenue. KauecTBeHHas peaklds Ha MOHbI aMMOHHA. A30THas KUCIOTa, €€ MOoIydeHue,
¢usnyeckne M XHUMHUYECKHE CBOiicTBa (0OLIMe Kak NpEeACTaBUTENs Kiacca KUCIOT U
cneuu¢uyeckue). Vcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KadeCTBE MHMHEPAIbHBIX
ynoopeHuii. XuMHUECKOE 3arpsS3HCHUE OKPYXKAIOMIEH Cpeibl COCTMHEHUSIMU a30Ta (KUCIOTHBIC
TOXKIM, 3arpsi3HEHHE BO37yXa, MOUBbI M BOAOEMOB). Docdop, auIOTPONHbIE MOAU(PUKALUH
¢bocdopa, puznueckue n xumudeckue cpoictBa. Oxceun ocedopa (V) u dochopHas kuciora,
¢usnyeckue M XUMHUYECKHE CBOMcTBa, monydeHue. Mcmomp3oBanue ¢(ocdaroB B KauecTBe
MUHEPAIbHBIX YA00pECHHIA.

OO6mass xapakrepuctuka 3neMeHToB [VA-rpynnbl. OcoO€HHOCTHM CTpPOEHHUS AaTOMOB,
XapaKkTepHbIE CTENEHU OKHCICHMS. YTIJIEpOJ], FIOTPOMHbIE MOAU(DUKAIIUH, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKne cBorcTBa. Ajcopomus. KpyroBopor yriepoaa B mpupoze.
Oxcunpl yriepona, ux (pu3nuecKkre U XMMUYECKHE CBOWCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4eHHEe U IMPUMEHEeHHEe. DKOJIOrnyeckue mpobiemsl, CBsi3aHHbIe ¢ okcuaoM yriaepona (IV),
TUIO0TEe3a INI00ATBHOr0 MOTEIUIEHUs KJIMMaTa, NapHUKOBBIM 3¢ dekt. YronpHas kuciora u eé
conu, uX (U3MYECKHe M XHMMHUYECKHE CBOMCTBA, MOJNy4yeHHE U INpuMeHeHHue. KauecTBeHHas
peaxius Ha kKapOoHaT-1oHbI. Mcnons3oBanue kapOOHATOB B OBITY, METUIIUHE, TPOMBIIIIIEHHOCTH
U CEIbCKOM XO3SICTBE.

IlepBoHayaibHbIe MOHATHS 00 OpraHMYECKUX BEIECTBaX KaK O COCIUHEHUAX Yriepona
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TJIMLEPHUH, YKCyCHas KucioTa). [IpuponHbie ncTouHUKN
YTJIEBOOPOIOB (Yroilb, IPUPOAHBIN Ta3, HE(PTh), IPOAYKTHI UX MepepaboTKH (OeH3MH), UX POJIb B
ObITY M NpoMbIIUIeHHOCTH. [loHsATHE O OMONOrMYeckH Ba)KHBIX BELIECTBaX: XHpax, OelKax,
yIIeBOJaX — W HUX POJM B JKU3HU ueloBeKka. MarepuaabHOE €IUHCTBO OPraHMYEeCKHX U
HEOPraHMYeCKUX COEIUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOWCTBA, IOIYYEHHE U IPUMEHEHHE.
Coenunenuss kpemHust B mnpupone. OOmue mnpexactaBieHuss o6 oxcuje kpemuus (IV) wu
KpeMHHEeBOU Kuciore. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIIIICHHOCTH. BakHeimme
CTPOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMsr
6€30IacHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm: W3ydeHHE OOpa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOW KHCIJIOTBI, IPOBEJCHHE KAYECTBEHHBIX pEaKUMUH Ha XJIOPUJ-WOHBI W HaOJIO/EeHUE
IPU3HAKOB MX IMPOTEKAHUs, OIBITHI, OTpakaroliue (U3NYECKUe M XUMUYECKHE CBOMCTBA
TaJIOT€HOB U UX COEIUHEHMH (BO3MOXHO HCIOIb30BAHUE BUJEOMATEPHUATIOB), O3HAKOMIIEHHUE C
oOpa3amMu XJOpHIOB (TATOTCHHIOB), 03HAKOMIICHHE C O0pas3laMu cepbl U €€ COeNMHEHUSIMU
(BO3MOJKHO HCII0JIb30BaHHME BHIE€OMAaTEPUAIIOB), HAOIIOIEHHE MpoLiecca 00YTrIMBaHU caxapa 1oj
JNEUCTBUEM  KOHUEHTPUPOBAHHOM CEPHOM  KHUCIIOTBI, H3YyYEHHE XHMHYECKMX CBOWCTB
pa30aBIeHHOM CEepHOW KHUCIOTHI, MPOBEJCHHE KAaueCTBEHHOM peakUuu Ha cyabpaT-uoH HU
HaOmo/leHue Mpu3Haka e€ MPOTEeKaHWs, O3HAaKOMJIEHHE C (PM3MYECKMMHU CBOICTBaMH a30Ta,
¢dochopa 1 ux coeqMHEHNH (BO3MOXKHO UCTIOIB30BAHNE BUICOMATEPUAIIOB), 00pa3liaMH a30THBIX
n (ochopHbIXx ynoOpeHuid, noiaydeHue, cCOOMpaHUE, PACHO3HABAaHHME M H3yY€HHE CBOMCTB
aMMHaka, IpOBe/IeHNE KaYeCTBEHHBIX PEaKIWi Ha MOH aMMOHMA U (ocdar-HoH M H3ydeHue
IIPU3HAKOB UX IPOTEKaHUs, B3aMMOAEHCTBHE KOHLEHTPUPOBAHHONW a30THOM KHCJIOTBI C MENBIO
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(BO3MOXHO MCTOJIB30BAaHUE BHICOMATEPUAIIOB), U3YUCHHE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK
anMasza, rpadura, QyepeHa, 03HAKOMIICHHE C MPOIIECCOM aJCOPOIIMU PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM MIPOTHUBOrasa, MojyudeHue, COOMpaHue, pacro3HaBaHue U
W3YyYEHHE CBOKMCTB YTJICKHCIOrO ra3a, IMpPOBEICHHE KAuyeCTBEHHBIX pPEaKIUii Ha KapOoHAT H
CHJIMKAT-UOHBI MW H3YUYCHUC TIIPHU3HAKOB HX IIPOTCKAHHA, O3HAKOMJICHUC C HpO}IyKHI/Ieﬁ
CHJIMKATHOM TPOMBIIUIEHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1a4d Mo TeMe «BaxHelnme
HEMETAJTBI M UX COCTUHCHHS.
MeTaJuibl M UX COeTHHEHUS

OO01mas xapakKTepuCTHKa XUMUYECKHIX SJIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MTOJIOKEHUS
B llepuonnueckon cucreme xumuueckux siaeMeHToB [[. M. MenzeneeBa u CTpoeHUsl aTOMOB.
Crpoenne meTtaioB. Mertainueckas CBA3b M METaUITMYECKash KpPUCTAJUITMUECKas peméTka.
DIEKTPOXUMHUUECKUN PsAJ HampsHKeHUM MeTauioB. DuU3Nueckrhe U XUMHUYECKHUE CBOMCTBA
MetauioB. OOmme cnocoObl MoMy4YeHusT MeTauioB. [loHATHE O KOPPO3UH METAIOB, OCHOBHBIC
CrocoO0bl 3alUThl UX OT Koppo3uu. CrjaBbl (cTanb, YYT'yH, DIOPAJIOMHHHMA, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[[lesrounbIe MeTaUIBL: TTONIOKEHUE B [lepuoanyeckoi cucreMe XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXieHue B mpupone. Pusnueckue M XUMUUYECKUE
CBOIicTBa (Ha nmpuMmepe HaTpus U Kanusi). OKCUIIbl U THAPOKCUIBI HATpuUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenouHO3eMeNbHBIE METAIIBI MATHUM U KallbLUi: TostokeHue B [lepuoanueckoil cucreme
xuMmuueckux 3iemeHToB . M. MeHneneeBa, CTpoe€HHME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
dusnueckre U XMMHUYECKHUE CBOMCTBA MAarHus W Kanblus. BakHeillline coeAMHEHUS KaJlbLIMs
(okcua, ruapokcul, cosn). JKECTKOCTh BOABI U CITOCOOBI €€ yCTpaHEHHS.

Anmtomunuil: nonoxenue B llepuonnueckoil cucreme xumuueckux saemeHtoB . U.
MenieneeBa, CTpOEHHUE aTOMa, HaxOXJeHUE B npupojae. Ousndeckne 1 XMMHUUYECKHE CBOMCTBA
aTIOMUHUSI. AMQOTEpHBIE CBOMCTBA OKCHIA U TUAPOKCUAA ATIOMUHUS.

Kenezo: mnonoxenue B Ilepmoamueckoil cucreme xumuyeckux osaementoB JI. H.
MenpeneeBa, CTpoeHHE aTOMa, HaxOXJAeHUE B mpuponae. OPu3ndyeckue 1 XUMHUYECKHE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl u conu kenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuyeckuii IKcnepumenm: O3HaAKOMIIEHHE C oOpa3laMH METaUIOB M CIIJIaBOB, HX
(U3MYECKUMHU  CBOMCTBAMH, HW3y4YCHHE pPE3yJbTaTOB KOPPO3UU METALNIOB  (BO3MOXKHO
MCIONB30BAaHUE BHIEOMATEPUATIOB), 0OCOOCHHOCTEN B3aMMOJICHCTBHS OKCH/IA KATIbIIMS U HATPUS C
BOZIOW (BO3MOXXHO HCTIOJb30BaHUE BHICOMATEPHAIOB), UCCICIOBAHNE CBOMCTB KECTKOW BOJIBI,
mpoiecca TOpPEHUsl »Kele3a B KUCIopoAe (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
MIPU3HAKOB MPOTEKaHMUI KAUECTBEHHBIX PEAKIIMI HAa MOHBI: MAarHUs, KaJIbLUs, ATFOMUHUS, IUHKA,
xenesa (II) u xxenesa (I11), mequ (11), HaGnroeHNE 1 ONTMCAHKE TTPOIECCOB OKPAITUBAHUS TUTAMEHHU
WOHAMU HATPUS, KallUs U KalbIIHs (BO3MOXKHO UCIIOIb30BaHNE BHIEOMATEPUAIIOB), UCCIICIOBAHHE
aM(pOTEpHBIX  CBOMCTB THUIPOKCHAA  QIIOMHUHUS ¥  THUIPOKCHAA IIMHKA, PEIICHUE
SKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BakHeie MeTallibl U UX COCIMHEHUS.

XuMus 4 OKpY:KaIas cpeaa

BemectBa u mMarepuainbl B MOBCEIHEBHOW JKM3HU 4YellOBEKa. be3ornacHoe HUCIoab30BaHNe
BEIIECTB M XWMHYECKMX peakiuil B ObITy. [lepBas momolls npu XUMHYECKHX OXKOTax H
OTpaBJICHUSX.
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XUMHUYECKOe 3arpsi3HeHUE OKpY’Karollel cpeabl (mpeaeibHas OMYCTHMas KOHLIEHTPALUs
BemecTs, nanee — [1J1K). Ponb XxuMum B pemieHnn SKOJIOrHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTEPUaAIOB (CTEKIIO, CIIaBbl METAJUIOB, OJUMEPHBIE MATEPUAIIBI).

Meostcnpeomemmuoie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMPH M3y4eHUH XMMHUU B 9 Kilacce OCYILECTBIISETCS
yepes UCMOIb30BaHNE KaK OOLINX eCTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATHH, SBIISIOMIUXCS
CHCTEMHBIMH ISl OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1u11e ecTecCTBEHHO-HAyUHbIE TIOHATH: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHsl, aHaJIN3,
CHUHTE3, KIacCHU(pUKaAIus, MEePUOAUYHOCTh, HAOIIOJCHHE, OSKCIEPUMEHT, MOJICIHPOBAHUE,
M3MEpeHUe, MOJIENTb, SIBIICHUE, TApHUKOBBIN 3(P(EKT, TEXHOIOTHs, MaTEPHAIIBL.

@dusnka: MaTepusi, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUA, H3O0TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKHM  3apsijl, MPOBOJHUKH, TMOITYIPOBOJHUKH,
JMSJICEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00bEM, arperaTHOE COCTOSHHE BEIIEeCTBa, Ias,
pacTBoOp, PaCTBOPUMOCTh, KpUCTAIITMYECKasl peIIETKa, CIIIaBbl, PU3NUYECKUE BETHUNHBI, € IMHULIBI
M3MEpEHUs, KOCMHUECKOE TIPOCTPAHCTBO, TUTaHETHI, 3BE31b1, CONHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOCUCTEMa, MUHEpAIbHbIE YI00peHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BELIECTBA.

I'eorpadus: atmocepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TIOJE3HBIE HCKOIIAEMBbIE,
TOIJIUBO, BOJAHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE pE3yNbTaThl OCBOEHUSI TMPOrpaMMbl OCHOBHOrO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOI M BOCHIUTATEIbHON EATEIHHOCTH B
COOTBETCTBHUH C TPATUITMOHHBIMH POCCHICKUMHU COIUOKYJIHTYPHBIMHU M TyXOBHOHPABCTBCHHBIMH
[IEHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBWJIaMH W HOPMAaMU TOBEIEHHUS M CIOCOOCTBYIOT
MporeccaM caMOO3HaHMsl, CAMOPA3BUTHSI U COLIMATU3aLUN 00yJatOIINXCS.

JINIHOCTHBIE PE3YyJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHUE OMbITA JEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHCJIE€ B YACTH:

1) NAaTPHOTHYECKOr0 BOCHUTAHMSA. IEHHOCTHOTO OTHONIEHHS K OT€YECTBEHHOMY
KYJIBTYpPHOMY, HUCTOPMYECKOMY M HAy4YHOMY HACJI€JMIO, TMOHMMAaHUS 3HAYEHUS XMUMHUYECKOH
HayK{ B )KH3HU COBPEMEHHOI'0 OOIECTBa, CIIOCOOHOCTH BIIAJETh JI0CTOBEPHOU MH(OpMaIuen o
NEepCAOBBIX JOCTUIKCHUAX U OTKPBITUAX MHpOBOfI M OTEUECTBEHHOM XUMHUH, 3aNHTCPCCOBAHHOCTH
B HAy4YHBIX 3HAHUSIX 00 ycTpoiicTBe MUpa U OOIIECTBA;

2) rpakKIaHCKOr0 BOCIIMTAHMSA: IIPEJICTABJICHUS O COLIMAIbHBIX HOPMaxX U MpaBUiiaxX
MCXKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B
OOIIIECTBEHHO TONIE3HOHM, y4eOHOHMCCIEeOBATEeIbCKOM, TBOPUYECKOW U JPYrHMX  BHAAX
JeATeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHM JEATEIIbHOCTH TPHU BBIIIOJTHEHUHU
y4eOHBIX, ITO3HABATEIbHBIX 33/a4, BBHIMOJIHEHUH XHUMHYECKHX 3KCIIEPUMEHTOB, CO3JIaHUH
y4eOHBIX IMPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAHHIO M B3aMMOIOMOIIM B MPOLECCE ITOM
y4eOHOM NIesITeNbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHUE U MTOCTYIKA CBOMX TOBAPHILEH
C TIO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB; 3)
HEHHOCTH HAYYHOT0 MO3HAHUS:

MHUpPOBO33PEHUYECKHE  MPEACTAaBICHUS O  BEIIECTBE M  XMUMHUYECKOHM  peakiud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W COCTABIISIIOIIME OCHOBY ISt
IMOHUMAaHHA CYIITHOCTH HaquOﬁ KapTUHBI MHpPa, ITPCACTABICHUA 06 OCHOBHBIX 3aKOHOMCPH OCTAX
Pa3BUTUS MIPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOJHON CPENIOi, O POJTU XUMHUU B MO3HAHHUH
3THUX SaKOHOMCpHOCTCﬁ; IMO3HAaBaTCJIbHLIC MOTHBBI, HAITPABJICHHBIC HA IMMTOJTYYCHHNE HOBBIX 3HAHUH
110 XHMMHH, HCO6XO,Z[I/IMLI€ JJIsL O6T>SICH€HI/ISI Ha6JIIOIlaeMBIX nponeccoB u HBHGHHﬁ,
MO3HAaBaTeNbHOM, MHGOPMAIMOHHON W YHUTATENbCKOM KYyJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENTbHOM PabOThl C y4eOHBIMH TEKCTaMH, CHPAaBOYHOW JIMTEPATYpPOM, TOCTYIHBIMU
TEXHUYECKUMU CpeJICTBaMU MH()OPMALIMOHHBIX TEXHOJIOTHIA; HHTEpEC K O0YUEHHIO U MO3HAHUIO,
JM0003HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K camMooOpa3oBaHHIO, IPOEKTHOM U
HCCIIEIOBATEIbCKON JICATENIPHOCTH, K OCO3HAHHOMY BBIOOPY HAaIpaBICHHOCTH M YpPOBHS
oOyueHusi B JajibHeiiem; 4) (opMUPOBaHUS KYJIbTYPbI 310POBbSI. OCO3HAHWE I[IEHHOCTH
YKU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/10pOBbIO, YCTAHOBKH Ha 37J0POBbIN 00pa3 *U3HU,
OCO3HAHUE TIOCIEACTBUA U HEMPHUATHE BPEOHBIX NPUBBIYEK (YMOTpEOJIEHUs aIKOTOJif,
HapKOTHKOB, KyPEeHHS), HEOOXOAUMOCTH COOIOACHUS TIPAaBUII O30ITaCHOCTH MPH OOPAICHUH C
XMMHUYECKUMU BEILECTBAMU B OBITY U PeabHOMN KU3HU;

5) Tpya0BOro BOCHUTAHHUS: MHTEPEC K NMPAKTHYECKOMY M3YUYCHHUIO Mpodeccuil u Tpyaa
Pa3IMYHOTO POJa, YBAKCHHUE K TPYLY M pe3yabTaTaM TPYJIOBOH ACSITEIHHOCTH, B TOM YHCIIC Ha

OCHOBE TNPUMEHEHUS NPEeIMETHBIX 3HAHUI [0 XWMUU, OCO3HAHHBIA BHIOOP MHIUBUIYATBHON
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TPACKTOPHUH TMPOJOKEHHS 00pa30BaHUs C y4ETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K
XUMHUH, OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, yCHemHon MnpodecCruoHATbHON
NESITETPHOCTHY W Pa3BUTHS  HEOOXOMUMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccroHanbHON cpefie; 6) IKOJOrH4ecKoro BOCHUTAHUS: SKOJOTHUYSCKU 1EIeco00pa3Hoe
OTHOIIIEHUE K IPUPOJIC KaK UCTOUYHUKY KU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHNE
[IEHHOCTH 37J0POBOT0 M O€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY
¢bu3MuecKoMy M TICUXMYECKOMY 3JI0pPOBBIO, OCO3HAHHE LEHHOCTU COOJIIOJCHUS TPaBUI
0e30I1acHOr0 TOBENEHUsST MPU paboTe C BEIIECTBAMHU, a TAKXKE B CHUTYALHSX, YTPOKAOIIMX
3JI0POBBIO U KU3HH JIFOJIEH; CTOCOOHOCTH MPUMEHSITh 3HAHUS, TOJy4aeMble ITPH U3YUeHUU XUMUH,
JUISL peIIEHUs 3a7a4, CBS3aHHBIX C OKPYKAIOIIEW MPUPOAHOW CPENOM, JJIs IMOBBILIEHUS YPOBHS
9KOJIOTUYECKOU KYIbTYPbI, OCO3HAHHUSI TJI00ATFHOT0 XapaKTepa SKOJIOTHUECKUX MPOOJIeM U ITyTe
WX peleHus IOCPEACTBOM METOJOB XUMHH, OJKOJOIMYECKOrO MBIIUIEHUS, YMEHHS
PYKOBOJICTBOBATbCSI UM B MIO3HABATEIbHOM, KOMMYHUKATUBHOW U COLUAJIBHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe mertampenMETHBIX pPE3yAbTATOB BBIICISIOT 3HAYUMBIE 711 (HOPMHUPOBAHUS
MHUPOBO33peHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, T€OpHUs, MPHUHIIMI, THIOTe3a, (PakT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOpPbIe UCIONIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
MpeIMeTax 1 MO3BOJISIOT HA OCHOBE 3HAHUHN U3 ITUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpCajbHbIE yueOHbIC AeHCTBUs (I103HABATENIbHEIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOpbIE 00ecrneYnBarOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATENFHOMY  IUTAHUPOBAaHWIO U OCYIIECTBICHHUIO  Y4eOHOW  JIeATEIbHOCTH.
ITo3HaBaTeIbHBbIE YHUBEpPCcAJIbHBbIE YYeOHbIe neiicTBUs ba3oBble jlornueckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICI XMMUUYECKUX MOHATHH (BBIACATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTUMU TOHSITHSIMH), WCIIOJIB30BATh TOHSTHS JUIsl OOBSICHEHHS OTACIbHBIX
(hakTOB U SBIICHUI, BELIOUPATh OCHOBAHUS U KPUTEPUU IS KIIaCCU(PUKAIMN XUMUYECKUX BEIIECTB
U XMMUYECKMX DPEaKIHil, yCcTaHaBIUBaTh MPUUYMHHO-CIECICTBEHHBIE CBS3H MEXAY OObEKTaMH
W3y4YEHUs, CTPOUTH JIOTUUECKHE PaCCYXICHUS (MHAYKTHUBHBIC, JI€TYKTUBHBIC, MO aHAJIOTHUH),
JieNaTh BBIBOJBI M 3aKJIFOUEHUS; yMEHUE MPUMEHSTH B POLIECCE MO3HAHUS TOHATHUS (IPEAMETHBIE
U METalpeaMETHbIC), CHMBOJMYECKHE (3HAKOBBIE) MOJIETH, UCIOJIb3yeMble B XHMHH,
peoOpa3OBHIBATh IMIMPOKO MPUMEHSIEMbIE B XUMHUH MOJENbHBIC MPEACTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI 2JIEMEHTA), XUMHYecKas (opMysja ¥ ypaBHEHHE XUMHUYECKOM pEaKIuu — TMpU
pelnieHny yaeOHOMO3HaBATeIbHBIX 33/1a4, C YIETOM dTUX MOJIENIbHBIX IPECTABICHUN BBISIBISITh U
XapaKkTepu30BaTh CYLIECTBEHHbIC NMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIU, BBISIBIATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMBIX MTPOLIECCAX U SBJICHUSIX.

basoBble ucciieoBaTeIbCKHE AeHCTBUSA

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOIMPOCHI B KayeCTBE WMHCTPYMEHTA IO3HAHMUS, a
TaKK€ B KadeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKIEHHMIl; NpPHOOpETEeHHE OIblTa IO IUIAHWPOBAHUIO, OPTraHU3alMH U
MPOBEJICHUIO YYCHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaONMIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENFHO MPOTHO3UPOBATH €ro pe3ynbTaT, (GOopMYyIUpOBaTh OOOOIIEHUS U BBIBOIBI MO
pe3ynbTaTaM MpOoBEIEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIIATH OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undopmanueii: ymeHue BBIOMpATh, AHATM3UPOBATH W HHTEPIPETUPOBATH

MH(GOpPMAIUIO PA3JINYHBIX BUIO0B
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1 (hopM MpeICTaBICHHUS, TOIy9aeMYI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-MIOMYJISIpHAS TUTEpaTypa
XHUMHYECKOTO COJIEPIKaHMsI, CIIPaBOYHbBIE TOCOOUs1, pecypchl THTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUYHMBYIO U HEAOCTOBEPHYIO MH(POPMALIMIO; YMEHHUE MPUMEHSTh Pa3IHMYHbIe METOIbI U
3aIpochl IPU TIOUCKE U 0TOOpe HHPOPMAIIUU U

COOTBETCTBYIOIINX JaHHBIX, HEOOXOANMBIX ISl BHITOJTHEHHS YUE€OHBIX U TIO3HABATEIFHBIX 3a/1a4
OIpEeeIIEHHOTO THUIA, npuoOpeTeHue OIIbITa B obiactu UCIIOJIb30BaHUS
WH(POPMAIIMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJOTWH,  OBJIAJICHWE  KYJIbTypOW  aKTHBHOTO
WCTIOJNIb30BAaHMS PA3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOMPATh ONTUMAIBHYIO
dbopmy mnpezacraBicHUs WHPOPMALMU M WIUIIOCTPUPOBATH pellaeMble 3aJa4dl HECIOKHBIMU
CXeMaMH, JIuarpamMMmamu, Jpyrume (Gopmamu TpaduKH W WX KOMOWHAIUSAMH; YMEHHUE
UCIOJIBb30BaTh U aHAJTM3UPOBATH B IpoIiecce yueOHOM 1 HCcCIe10BaTeIbCKOM

JeATEIbHOCTH WH(POPMALIUIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 XO035HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaloIIel IPUPOIHOH CpeIbl.

KoMmyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe AelicTBUS: YMEHUS 3371aBaTh BOMPOCHI (B
XoJle auanora M (WiIM) ITUCKYCCHM) IO CYIIECTBY OOCYXKIAaeMOW TeMbI, (JOPMYIHPOBATH CBOU
MPEUIOKEHUS] OTHOCHTEIBHO BBIOJHEHHUS TMPEUIOKEHHONW 3a7aud; YMEHHs TPEICTaBIsATh
MOJyYCHHBIC PE3yJbTaThl MTO3HABATEILHOW JIESATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX TEKCTaX;
JIeTaTh TPE3EHTAIUI0 PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO HKCIEpUMEHTa (J1abopaTopHOro
OITBbITa, TA00PATOPHOI PabOThI IO UCCIICIOBAHUIO CBOMCTB BEILIECTB, y4eOHOTO MPOCKTA); YMEHUS
y4eOHOTO  COTPYIHHYECTBA CO CBEPCTHHKaMH B  COBMECTHOW  IIO3HABAaTEIILHOM U
MCCIIEIOBATEIbCKON JIEATENBHOCTH TNPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE Yy4&Ta
O0IMX WHTEPECOB W COTJacoBaHHs MO3UIUN (0OCYXKIEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIIMS COBMECTHBIX JCHCTBHIM, ONpeeieHne KPUTEPHEB M0 OLEHKE KauyecTBa
BBITIOJTHEHHOM pabOTHI U IPYTHE).

PeryisiTuBHBIE YHHBepcaIbHbIe yueOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITETIbHO ONMPEACIATh LEIH IeATeNbHOCTH, MIIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJMPOBATh M TPH HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOK JESTEIBHOCTh, BBIOMPAThH
HauOoee 3 PEKTUBHBIE CITOCOOBI PEIICHIS YUSOHBIX U MO3HABATEIBHBIX 33144, CAMOCTOSITEIILHO
COCTABIISATh WJIH KOPPEKTUPOBATH MPEATIOKCHHBIN AJITOPUTM JICHCTBUMN MPH BHIMOJTHCHUH 3aIaHHH
C y4€TOM TOJYYEeHHs HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBHUE IMOJYYCHHOI'O pE3yJIbTaTa 3asBJICHHOMN LIeIH, YMEHHE UCIIONb30BaTh U
aHAJTM3UPOBATh KOHTEKCTHI, TIpeIaraeMble B YCIIOBUH 3aIaHHHA.

MNPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHUIO 00S3aTENBHOTO COJCPIKAHUS,
YCTaHOBJICHHOTO JaHHOH (exepasbHOH pabodeil MporpamMMoi, BBIJICISIOT: OCBOCHHBIC
O0y4arolMMHUCS Hay4YHblE 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, crnenuduueckue s
MPEIMETHOW 00JacTH «XWUMUS», BHIBI JCATEIFHOCTH MO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETANU, TPEoOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAlIUsX.

K koHny obyudenus B 8 kJacce mpeaMeTHBIE pe3yabTaTbl Ha 0Aa30BOM YPOBHE JIOJKHBI
oTpakaTh cOPMUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHHI:

*  PpacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHH: aTOM, MOJIEKYJa, XHMHYCCKUN
3JIEMEHT, MPOCTOC BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOJAHAS U
HEOJHOPOJIHAs), BaJCHTHOCTh, OTHOCHTEJbHAs aTOMHAas WM MOJCKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MacCoBast J0JIsi XUMUYECKOT0 3JICMEHTA

B COCIUHCHUU MOJISPHBI  00BEM,  OKCHJI,  KHUCIOTA, OCHOBAHUE,  COIb,
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3JIEKTPOOTPULIATENIEHOCTh, CTENICHb OKUCIICHUS, XUMHUECKas peakius, Kiaccudukanus
peaxuii: peakiuu COeIMHEHUs, PEaKIUU Pa3IoKEeHHs], peaKLUU 3aMellleHUsl, PEaKIuu
o0MeHa, ’K30- M SHJO0TEPMUYECKUE PEAKINHU, TEINIOBOH A(PPEKT peakiuu, siIpo aToMma,
ANIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTallb, pPaJlyC aToMa, XUMHUYecKas CBS3b,
MOJISIpHasl U HEMNOJIsipHAasi KOBAJIGHTHAs! CBSI3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBas 10JIs BELECTBA (IPOLIEHTHAs KOHIIEHTPALs1) B pacTBOPE;

¢ HWIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH U INPUMCHATL 3THU
IOHATHA IPHU OIMMCAHUHU BEIICCTB U UX HpeBpameHHﬁ;

*  HCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY JJsi COCTaBlieHHS (GOpMyT BEIIeCTB U
YpPaBHEHUN XUMHYECKUX PEAKIINN;

* ONpenenaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCIMHEHMSX, MPUHAIICKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy COeAMHEHHH 1o (opMmynaMm, BUJ XHUMHYECKOW CBS3H
(xoBaJIeHTHAs M MOHHAs) B HEOPIraHUUECKUX COCAUHEHUSX;

* packpeiBath cMbica Ilepuoamueckoro 3akona [[. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHUE TEPHOJUYECKON 3aBHCUMOCTH CBOWCTB XHMHMUYECKHUX DJIEMEHTOB OT HX
IIOJIOKEHHS B HepI/IOI[I/ILIeCKOI\/'I CUCTCMC, 3aKOHOB COXpaHCHHUA MaCChbl BEIICCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;

* ONHUCBHIBaTh M XapakTepu3oBaTh TabiauuHyo ¢opmy Ilepuonuueckoil cucTembl
XMMUYECKHUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHas noArpynna (A-rpynma)» u
«mobouynast moarpynmna (b-rpymma)», Maneie u OonbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHus, KOTopble UMeroTest B Tabnuue «llepuoauueckas cucreMa XUMHUECKUX
anemeHToB [[. YI. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XMMHUYECKUX DJJEMEHTOB (cocTaB M 3apsja  sapa, oOIIee YHCIO JJIEKTPOHOB U
pacripesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

* wiaccupuIUpoBaTh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEILIOBOMY

dbdexry);

*  XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PAa3IMUYHBIX
KJIacCOB,  NOJATBEpXKJasi  ONUCAaHUE IMPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;

¢ IIPOrHo3vpoBaTh CBOICTBa BEIICCTB B 3aBHCHMOCTH OT MX KaueCTBEHHOI'O cocCTaBa,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

*  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MaccChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOr0 3JIeMeHTa 110 (GopMyJie COeAMHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUU;

* MPUMEHSATh OCHOBHBIE ONEPAlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 00o001IcHuE, CHCTEMAaTHU3alHIO, KJIaCCU(PUKALIHIO, BBISIBJICHUE
MPUYUHHOCIIECTBEHHBIX CBSI3€d — JUISl M3YYEHHsI CBOMCTB BEIIECTB U XUMHYECKUX
peaxiuii, ecTeCTBEHHO-Hay4HbIe METO/IbI IO3HAaHUS — HAaOMI0AeHNEe, U3MEPEHHUE,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIEHHBIN);

* cjenoBaTh IpaBWJIaM IIOJb30BAaHUS XUMHYECKOM TOCyloll u J1abopaTOpHBIM
00OpyZOBaHUEM, a TaK)Ke MpaBUJIaM OOpalleHHsl C BEUIECTBAMH B COOTBETCTBHH C
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HWHCTPYKIUSMH TIO BBIITOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOTYyYEHHUIO U
coOuMpaHuio Tra3000pa3HBIX BEHIECTB (BOAOPOJAa W KHUCIOPOAA), IPHUTOTOBJICHHUIO
pacTBOpPOB C OMPEACIEHHON MaCCOBOM J0JIE PACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH
U MPOBOAUTH XUMHUYECKHE IKCIIEPUMEHTHI M0 PaClO3HABAHUIO PACTBOPOB INEJOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JITakMyc, (heHonTaIeuH, METHIIOPAHX U Ipyrue).
K koHIy oOyueHusi B 9 KJjacce IpeIMETHBIE PE3YyIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00YUAIOLIUXCS YMEHUM:

*  PpAacCKpbIBaTb CMBICI OCHOBHBIX XWMHYECKUX IOHATHUH: XUMUYECKHH D3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEHIECTBO, CI0XKHOE BEUIECTBO, BAJICHTHOCTS,
3JIEKTPOOTPULIATENIBHOCTD, CTEIICHb OKUCIEHUs, XMMHMYECKas PEeaklMs, XUMUYEeCKas
CBSI3b, TEIUIOBOM 3 EKT peaklnu, Mojib, MOJAPHBIA 00BEM, pacTBOp, JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs UCCOLMAIUS, pEeaKkUud HOHHOro oOMeEHa,
KaTaJlu3aTop, XWMHYECKOEe paBHOBeCcHE, OOpaTUMble U HEOoOpaTUMblE pPEaKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  OKHCIWTEIb,  BOCCTAaHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJIEHHE, AaJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUYECKas CBA3b
(KOBaJlleHTHasl, HWOHHAs, MeTaNIN4ecKas), KpUCTAUIMYecKas pelérka, Koppo3us
METaUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakuuu, IpeAesIbHO JOonycTHUMas
koHueHTpanus IT/IK Bemiectsa;

*  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUNW W TPUMEHATH ITH
MOHSITHS TIPU ONTUCAHUH BEILIECTB U X MPEBPALICHHUIA;

*  HCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY JJsi COCTaBlieHHS (GOpMyT BEIIeCTB U
YpPaBHEHUN XUMHYECKUX PEAKIINN;

* ONpeAeNaTh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKMX JJIEMEHTOB B
COEJIMHEHUSIX PA3JIMYHOTO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K OINPEACIIEHHOMY
KJIacCy COeNMHEHUN Mo ¢opmysiaMm, BUA XUMHUYECKOM CBSA3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIAMHEHUSX, 3apsiJ HMOHA II0 XUMHYECKOH
dbopmyne, xapakTep cpeabl B BOAHBIX PAacTBOpax HEOPraHUYECKUX COCTUHEHHM, TUI
KPUCTAJIIMYECKON pEelIETKH KOHKPETHOTO BEILIECTBA;

* packpbiBath cMbica [lepuogunueckoro 3akona /[[. 1. MenneneeBa u J€EMOHCTPUPOBATH
€ro NMOHMMaHUE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepunonuueckoii
CUCTEMbl XHMMHUYECKHMX JJEMEHTOB: pa3iuyaTh [OHSATUS «TJIaBHAs MOArpYIIa
(Arpynna)» u «nobouynas noarpynna (b-rpymma)», manele U OonbLIME NEPHOIBI,
COOTHOCUTH 0003HaYEHUS, KOTOPbIE UMEIOTCA B IEPUOAMYECKOM TabNIuIle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sipa,
o011ee YUCIIO JEKTPOHOB M paclpesieieHne UX MO AJIEKTPOHHBIM CII0SM), OOBACHATD
o0IIre 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB M HUX COCAUHEHHH B
IIpeienax MaJIbIX NEPUOAOB U TJIABHBIX MOJArPYII C YUETOM CTPOEHUS UX aTOMOB;

*  wiaccupuIUpPOBaTh XUMUYECKUE DJIIEMEHThI, HEOPTaHUYECKHE BEIECTBA, XUMUYECKUE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO0 TEIUIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENeHEeW OKHCICHUS XMMUYECKHUX 3JIEMEHTOB);

*  XapakTepu3oBaTh (OHHUCHIBaTh) oOmME U crneuu(puyeckue XHWMHYECKHE CBOWCTBA

IIPOCTBHIX U CIIOJKHBIX BEILECTB, IMOATBEP)KAAsA ONHUCAHUE IIPUMEPAMU MOJIEKYJIAPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;
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*  COCTaBJIATb YPAaBHEHUS DJIEKTPOJUTUUECKOM AUCCOLMALMU KUCIOT, WIEIOUYEH U COJIEH,
TIOJIHBIE M COKpPAIIEHHBIC YPAaBHEHUS PEAKIIM MOHHOTO OOMEHa, YpaBHEHUS PEaKInid,
MOATBEPKIAOIMIMNX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

*  PpAacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHHS DJICKTPOHHOTO OajlaHCa dTUX PEAKITUH;

* MPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOXHOCTH
MIPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B Pa3JINYHBIX YCIOBUSAX;

*  BBIYUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOT0 3JIeMEeHTa 1o (hopMylie COeAMHEHHsI, MACCOBYIO JIONIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKINu;

* coOmogath TpaBHia IOJB30BAHHMS XUMHUYECKOW TOCYIOH U JIaOOpaTOPHBIM
o0opyIOBaHUEM, a TaKXKe MpaBWiIa OOpAIlICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMHU T10 BBIIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB I10 MOTYYEHHIO U
COOMPAHUIO Ta3000pA3HBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOrO Ta3a);

*  MPOBOAUTH PEAKLHH, IMOATBEPKIAOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CUJIMKAT-, Cylb(aT-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS M HWOHBI H3YYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTraHMUECKUX BEIIECTB;

* MPUMEHSITh OCHOBHBIE OINEpAlMU MBICIUTEIBHON NEATETbHOCTH — aHalu3 U CUHTE3,
CpaBHEHHUE, OOOOIICHHE, CHUCTEMAaTH3aIlMI0, BBISIBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUII  W3Y4YEHHS CBOWCTB  BEIIECTB W  XMMHYECKHX  PEAKIUH,
€CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIOICHNE, U3MEPEHHE, MOACTUPOBaHNE,
SKCIEPUMEHT (peabHbIN U MBICIIEHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB
Ne HauMenoBaHue pa3ienoB u DJIeKTpOoHHbIe (LM (pPOBbIE)
KonTpoabhbie IIpakTn4yeckue
n/n TeM MPOrpPaMMBblI Beero o0pa3oBaTesibHbIE PeCypChl
padoThbI padoThbI
Pa3nen 1. [leppoHavyanbHble XUMHUYeCKUE OHATHS
XuMust — BayKHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 Bu6morexa LIOK
’ NIPAKTHYECKOH JIeATETbHOCTH > https://m.edsoo.ru/7f41837c
YyeJioBeKa
BemectBa 1 xummuueckue bubmuoreka [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Wroro mo pa3neny 20
Pa3nen 2. Baxkneiimune npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB
Boznyx. Kucnopon. Ilonsitue bubnuoreka [IOK
2.1 00 okcHuaax 6 https://m.edso0.ru/7f41837c
Bonopoa.Ilonsitue o kucinorax bubmuorexa [JOK
2.2 U COJISIX 8 1 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [Tonsitue 06 bubnmoreka [JOK
2.3 OCHOBAHHUSIX 5 1 1 https://m.edsoo0.ru/7f41837c
OCHOBHBIE KJIaCChI bu6nuoreka [JOK
2.4 HEOPTaHUYECKUX COCTUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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YYPEXXAEHMUE "JIMLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP

25.09.25 12:39

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



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

Hroro mo paznery 30

Pasnen 3. [lepnoanuecknii 3axon n llepuoguyeckas cucrema xumudecknx jaemeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

XuMmuueckas cBsi3b. OKHCIHTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuun

[Teproguyeckuii 3aK0H U
[Tepuonnueckas cucrema Bu6nuorexa L{OK
3.1 XUMHYEeCKUX deMenToB /1. W. ! 1 https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
XUMHUYECKasI CBA3b. 5
bubmnoreka [IOK
3.2 OxucurensHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKIlI/II/I
bu6nmoreka [JOK
Uroro mo pazueny 15 https://m.eds00.ru/7f41837¢
bubmuoreka IJOK
Pesepsroe Bpemsi 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOT'PAMME 5
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9 KJIACC

KoanuectBo yacoB DJIEeKTPOHHbIE
No i/ HanMeHoBaHMe pa3jeioB U TeM (unposeie)
[
e NporpamMmal Beero Kontpoabnubie | IlpakTHueckue obpaszoBaTe/bHbIE
r
paGoThI paGoThI pecypeel
Pa3nen 1. BemecTtBo M XMuMu4eckHue peakuumn
IToBTOpEHME 1 yriyOiieHue 3HaHUuN bubmmoreka [JOK
11 OCHOBHBIX pa3J/IesIoB Kypca 8 Kiiacca 5 1 https://m.edsoo0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX bubmuorexa [JOK
1.2 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAS TUCCOLIAALINSL. bubnuorexa [JOK
1.3 XUMUYECKUE PEaKIMK B PaCTBOpPax 8 1 1 https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. Hemerasnibl M MX COeIUHEHUS
Oo6mas XapaKTEePUCTUKA XUMHUYECKUX bubnmoreka [JOK
2.1 snemenToB VIIA-rpymmsl. [anorens: 4 1 https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKAa XUMHUUECKHUX
29 snementoB VIA-rpynmel. Cepa u eé 6 1 bubmorexa [IOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKa XMMUYECKHX
23 aneMeHToB VA-rpymnmsbl. A3ot, hocdop u ux 7 1 bub6mmoreka IIOK
COCTHHEHHS https://m.edso0.ru/7f41a636
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OO6mrast XxapaKTepUCTUKA XUMUUYECKHIX

bubmmoreka [JOK

2.4 aneMeHToB IVA-Tpynnsl. Yriepon u 8 1 2 _
KPEMHHIT U HX COCTHHCHUS https://m.edsoo.ru/7f41a636
Hroro mo pa3neny 25
Pazgen 3. MeTa/llIbl M BX COeANHEHUS
5 bu6mmoreka [JOK
3.1 OOrmye cBO¥CTBA METAIIOB 4 1 https://m.edso00.ru/7f41a636
bu6nuoreka [JOK
3.2 Baxknelme MeTaibl 1 X COEIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpy:KaOas cpeaa
bu6moreka [JOK
4.1 BemiectBa u Marepuaisl B )KMU3HU YEJIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro o pa3aeny 3
bubmuoreka IJOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 7
INTOYPOYHOE IVNIAHUPOBAHMUE
8 KJIACC
Ne Tema ypoxa KoJymmuecrBo yacos Tlata
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n/n u3yyeHusi | JIeKTPOHHbIE
Beero Kontpoabusie | IlpakTnyeckue nugposbie
r
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsbl
[Ipenmer xumuu. Posib XUMUU B )KU3HU bub6maunoreka [JOK
1 gejoBeKa. Tena 1 BelecTBa - https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 [TonsiTvie 0 MeTOAX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
[Tpaktuueckast padora Ne 1 «IIpaBuia
paboThI B 1a00paTOpUu U MPUEMBI Bubmmorexa [JOK
3 o0palleHus ¢ 1a00pATOPHBIM 1 https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrele BemecTsa U cMecu. CriocoOsl but6munoreka [JOK
4 pa3zaeiieHust cMeceit 1 https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2
5 «Pasnenenue cMecell (Ha mpUMepe 1 BH6J_IH0TeKa LOK
OUHCTKH TIOBAPEHHO COMTH)» https://m.edsoo.ru/ff0d28c8
bub6maunoreka [JOK
6 ATOMBI X MOJEKYJIEI 1 https:/m.edsoo.ru/ff0d2a6c
XUMHYECKHE PJIEMEHTHI. 3HAKH bubmmoreka [{OK
/ (CMMBOJIBI) XUMUYECKHX 3JIEMEHTOB 1 https:/m.edsoo.ru/ff0d2be8
bub6munoreka [JOK
8 [IpocThie U ClIOXKHBIEC BEIIeCTBA 1

https://m.edsoo.ru/ff0d2a6c¢c

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHMUE "JIMLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP

25.09.25 12:39

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



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

bu6mmoreka [{JOK

9 ATOMHO-MONEKYISPHOE YHEHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH TTOCTOSTHCTBA COCTaBa BEIIIECTB.

10 Xumuueckas Gpopmysna. BanenTHocTh 1 EH6JIIHOTeKa HOK
aTOMOB XMMHUYECKHUX AJICMEHTOB https://m.edsoo.ru/ff0d2eae
OTHocuUTeNnbHAs aTOMHAs Macca. bu6moreka [JOK

1 OTHOCcHUTeNbHAsI MOJICKYJISIPHAS Macca 1 https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHYECKOI'0 bu6mmoreka [{JOK

12 3JIeMEHTA B COCINHECHUU 1 https://m.edsoo.ru/ff0d350c
KonunuectBo BemniecTtBa. Moiib. bu6mmoreka [JOK

13 MonspHas Macca 1 https://m.edsoo.ru/ff0d5230
dusznueckre U XUMHUYECKHUE SIBIICHUS. bub6munoreka [JOK

14 XVMHYecKas peaKIiust 1 https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yciaoBHs TPOTEKAHUS bubnuoreka [JOK

15 XMMHYECKUX peaKun 1 https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUsI MacCChl BEIIECTB. bubnuoreka [JOK

16 XuMU4ecKue ypaBHECHUS 1 https://m.edsoo.ru/ff0d3b88
Bbluucinenuss  Koau4ecTBa,  Macchl

17 BEIICCTBA 10 YPABHEHUSAM XUMHYECKHX 1 BH6J_1H0TeKa [HOK
peaKimit https://m.edsoo.ru/ff0d5708
Krnaccudukanus XaMHUECKUX peaKIIni

18 (coenuHeHust, pa3noXKeHUs, 3aMEIICHU, 1 Brbmorexa LIOK

https://m.edsoo.ru/ff0d3f34
oOMeHa)
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M. B. JlomoHOCOB  —

19 YUEHBINOHIUKIIONEAUCT. 1 bubmuoreka LIOK
O0001IEHE U cCCTEMATH3 AU https://m.edsoo.ru/ff0d40c4
3HAHUU

20 Kontponbnas padora Nel o teme 1 1 bubnmnoreka LIOK
«BelecTBa U XUMUYECKHE PEAKIIUID https:/m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. Cocrtas bubnuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHT u 1 https://m.edsoo.ru/ff0d448e
npocToe BeniectBo. O30H
OuU3NYECKHE U XUMUYECKUE CBOMCTBA

22 KUCIopoaa  (peakuuu — OKHUCIIEHHS, 1 EH6J_IH0TeKa LOK
ropermue). TlonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoObl  monyueHusi Kuciaopoga B

23 nabopaToprr U IPOMBIIIIIEHHOCTH. 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TeruoBoit 3¢ ekt XxumMmuueckoi

24 peaKknuu, MOHITHE O 1 bubmoteka [JOK
TEPMOXHUMHYECKOM YPaBHCHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TormuBo (HedTh, yroiab U METaH).

o5 3arps3HeHne BO3LyXa, CIOCOOBI €ro 1 BH6J_IHOTCK3 LHOK
MIPEOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktudeckas padora Ne 3 o Teme

26 «Ilony4enne u cobMpaHue KHCIOPOa, 1 1 BH6J_IHOTeKa LHOK
W3YHEHHE Er0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
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Bonopon — sieMeHT u mmpocroe

BelecTBo. HaxoxxieHue B mpupoze Bu6mmorexa [IOK

21 DU3NYECKUE U XMMUYECKHE CBOMCTBA 1 https://m.edsoo.ru/ff0d4ddo
Boziopoja. [Ipumenenue Bogopoaa

bub6nunoreka [JOK
28 KonTponbnas padora 3a 1 momyroaue 1 1 hitps://m.eds00.ru/f0d4ddo
Bbu6munorexa [JOK

29 IloHATHE O KHCIIOTAX H COMLAX 1 https://m.edso0.ru/ff0d50d2
Crioco0BI IOTyYeHUs BOJIOPO/IA B bubnuoreka [JOK

30 naboparopuu 1 https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuueckas padora Ne 4 mo Teme 1 1 bubmuoreka [JOK
«[Tony4yenue u cobupanue BoAOpoaa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ETO CBOMCTB)
MossipHblit 00bEM ra3oB. 3aKOH bubnuoreka LIOK

32 ABoraJzipo 1 https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA

33 BEIECTBA Ia3a MO €ro H3BECTHOMY 1 BH6J_IHOTeKa LOK
KOJHYECTBY BEIIECTBA HITH OGBEMY https://m.edsoo.ru/ff0d55a0
Breuucnenuss  00bEMOB  ra3oB 1O

34 YPaBHEHUIO PEAKIMK Ha OCHOBE 3aKOHA 1 BH6J_IHOTeKa LHOK
06BEMHBIX OTHOMICHH Fa30B https://m.edso0.ru/ff0d5708
du3nYecKre 1 XMMUYECKHE CBOUCTBA bubmmoreka [{OK

35 BOJIBI 1 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBauuii. [TorsTre 00 1 bu6mmoreka [JOK

WHJIMKaTOpax

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBoputens. HacblieHHbIE

37 Y HEHACKHIEHHEBIE PACTBOPEL. MaccoBas 1 BH6JIIH°TeKa HOK
JI01151 BEIIECTBA B PACTBODE https://m.edsoo.ru/ff0d5b40
[Tpaktuyeckas padora Ne 5 mo Teme
«IIpuroroBieHne pacTBOPOB C Bu6mmorexa IIOK

38 ONpPEICIEHHON MacCOBOH  jonel 1 1 https://m.edsoo.ru/ffod5eba
pacTBOPEHHOIO BELIECTBAY
KonTtponbnas padora Ne2 mo Teme bubmoreka [JOK

39 ((KI/ICJ'IOPO)I. BO)IOPOJI- Bona» 1 1 https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCUpUKaIs, Bbu6munorexa [JOK

40 HOMEHKJIaTypa 1 https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHU4YECKUE CBOWCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 BH6J_IHOTeKa LHOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUS: COCTaB, KITaCCUPUKAIINS, bubnuoreka [JOK

42 HOMEHKJIaTypa 1 https://m.edsoo.ru/ff0d67ca
[Tonyuyenue u XuMHU4YECKUE CBOKWCTBA bubnmnoreka [HOK

43 OCHOBAaHUI 1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanus, bu6mmoreka [JOK

a HOMEHKJIaTypa 1 https://m.edsoo.ru/ff0dfee2
[Tony4yeHnue u XUMHYECKHE CBOMCTBA bubamnoreka [IOK

45 KHUCJIOT 1 https://m.edsoo.ru/ff0dfee2
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Conu (cpeaHue): HOMEHKIIATYpa,

46 CHOCOOBI MOTYUYEHHUSI, XAMHIECKHE 1 BH6J_IH0TeKa LOK
CBONCTBA https://m.eds00.ru/00ad9474
ITpaktuyeckas pabora Ne 6. Pemenue

47 AKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME . . Bubmmoreka [[OK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX https://m.eds00.ru/00adob7c
COCIIMHEHUI
I'eneTnyeckas CBsA3b MEXAY KJIaCCaMU bubnuoreka LIOK

48 HEOPraHWYECKNUX COETUHEHUIN 1 https://m.edso0.ru/00ad9a50

. bubmuotexa [{OK

49 O06o001menre 1 cucTeMaTH3aIus 3HaHu i 1 https://m.edso0.ru/00ad9ch2
Kontponbnas padora Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPIaHUYECKHX 1 1 BH6J.IH0TeKa LHOK
CoeHHeHHii" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KTaCCHPUKAITIT

51 XUMUYECKUX DJIeMEHTOB. IToHsATHE O 1 BH6JIIH0TeKa LHOK
IPYIIIAX CXOTHBIX HIEMEHTOR https://m.edso0.ru/00ad9ffa
[Tepronuyeckuit 3aK0H U

52 [Tepuoguueckasi cucreMa XUMHUYECKHX 1 ]f?tltd6sJ'I/I;Ir(T)1T:(Ij?ogrou}(<)Oada520
anemenToB 1. . MenaeneeBa DS :

bu6mmoreka [{OK

53 I1eprozpl, rpyIIEL, TOATPYIIILI 1 https:/m.edsoo.ru/00ada52¢

Eq Crtpoenne atomoB. CocTaB aTOMHBIX 1 bubnuorexa [JOK

sanaep. M3otorsl

https://m.edsoo.ru/00ada342
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CrtpoeHue AJIEKTPOHHBIX 000JI0UeK
55 aTOMOB 2J11eMeHTOB llepronnyeckoi 1 Etlf@?/l;IOTega HO}SO 426D
cuctemsl [[. . MenneneeBa pS./7M.eds00.ruvadadbie
XapakTepucTuka XHMHIECKOTO
- AJIEMEHTA TI0 €ro MOJ0KEHHUIO B ) Bu6mmoreka [OK
[Tepuoguueckoii cucteme /1. U. https://m.edso0o.ru/00ada824
MenpeneeBa
DIEeKTPOOTPULIATEIHLHOCTh ATOMOB bubnmnoreka [JOK
57 XUMHUYECKUX 3JIEMEHTOB 1 https://m.edsoo.ru/00adaab8
bu6mmoreka [[OK
58 T'onosas kontponpHas pabora 1 1 https://m.edsoo.ru/00ada96e
bu6mmoreka [JOK
59 HonHad XuMIIECKad CBA3b 1 https://m.edsoo.ru/00adac34
KoBanenTtHas nonsgpHas Xumuyeckas bubnuoreka [JOK
60 CBSI3b 1 https://m.edsoo.ru/00adaab8
KoBanenTHas HenossipHas XUMHUYECKast bubnmorexa [JOK
61 CBA3b 1 https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenens okucnenns 1 https:/m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [JOK
63 peaxiuu - https://m.edso00.ru/00adb076
bub6mmnorexa [JOK
64 OKHCIUTETN U BOCCTAHOBUTEITH 1 https://m.eds00.ru/00adb076
65 Kontponbnas pabora Ned o reme 1 1 Bbubnmorexa [JOK
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"Crpoenue aToma" https://m.edsoo.ru/00adb486
PesepBHbIil ypok. O600meHne u bubnuoreka [JOK

66 cUCTEMATHU3ALUS 3HAHUHI 1 https://m.edsoo.ru/00adb33c
PesepBHbIit ypok. O60011eH1E U but6munoreka [JOK

67 cHCTEMaTH3aIns 3HAaHUH 1 https://m.edsoo.ru/00ad9cb2
PesepBHblil ypok. O60011EHNE U bubmuoreka [IOK

68 cucTeMaTu3anus 3HaHu| 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 68 6 4
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9 KJIACC

KosauuyecTBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka Aata bposbic
. yp Beero Kontpoabnbie | IpakTuyeckue | yavyeypy | 00Pa3oBaTelbHbIe
padoTsI padoThbI pecypcbl
Ilepuonnueckuii 3aKOH.

1 [Tepuoanueckas cucrema 1 Bu6suoreka [JOK
XUMHUYECKUX deMeHToB []. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XMMHYECKHUX 3JIEMEHTOB 1 Bubmioreka [IOK
MepBBIX TPEX MEPHOTOB https://m.edsoo.ru/00adb6b6
Knaccudukanus u HomeHKIaTypa bubmoteka [{JOK

3 HEOPTaHUYECKUX BELIECTB 1 https://m.edsoo.ru/00adb7e2
Byl XUuMUYECKOM CBSI3U U TUIIBI Bbubmmoreka [{JOK

4 KPUCTAJUIMYECKUX PEHIETOK 1 https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «[loBTOpenue u yriayOnenue 3HaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiiaccay
Krnaccudukarus XuMHIecKux bubnuoreka [JOK

6 peaKIuii 1Mo pa3JIuyHbIM MIPHU3HAKAM 1 https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOU

7 peakunu. [IoHATHE O TOMOT€HHBIX U 1 But6morexa [IOK

reTCPOrcHHbIX PCAKIUAX

https://m.edsoo.ru/00adbe9a

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

(MSK)

25.09.25 12:39

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



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

IlonsaTre 0 XUMHYISCKOM PaBHOBECCHHU.

bub6mumoreka [{OK

8 @DakTophl, BIUAIONIME HA CKOPOCTH 1
XMMUHYECKOii PEaKITHH 1 TIOTOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOI'O paBHOBCCI/ISI
OKHCIUTETPHO-BOCCTAaHOBUTEIbHBIC bu6mmoreka [JOK
9 peakuuu 1 https://m.edsoo.ru/00adcade
Teopus 3IEKTpOIUTUYECKON
10 mucconnannu. CUIIbHBIE U Cla0ble 1 BH6J_1H0TeKa LHOK
1EKTPOITHTHI https://m.edsoo.ru/00adcd68
. bu6nunorexa [JOK
11 VoHHEIC ypaBHCHNS peaKimii 1 https://m.edso0.ru/00add448
XHUMHUECKHE CBOMCTBA KHUCIOT B
12 OCHOBaHHUU B CBETE MPEICTABICHUI 1 BH6J.IH0TeKa LHOK
00 IEKTPONHTHYCCKOM AMCCOUMAIIH https://m.edsoo.ru/00add5d8
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 npescTaBIeHuit 06 1 Bubamorexa LIOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOIUTUICCKON AUCCOLMAITIHT
. bub6mumoreka [{OK
14 TonaTne o runponuse cone 1 https:/m.edsoo.ru/00add9d4
O06o0011IeHNe U CUCTEMaTH3aLIHs bubnuoreka [JOK
15 3HaHUM 1 https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne 1.
16 «PellleHue HKCIIePUMEHTATBHBIX 1 1 bu6miorexa [IOK

3agad»

https://m.edsoo.ru/00addbfa
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Kontponbnas padora Ne2 mmo teme

bub6nmnorexa [JOK
«DNEKTPOTUTHYECKAST TUCCOLUAIIUS.
17 P 8 Har ! ! https://m.edsoo.ru/00addecO
XUMUYECKHe peakuu B PaCTBOPAX»
OO6m1ast xapaKTepuCTUKA raJOreHOB.
18 XuMHU4ecKre CBOHCTBA Ha IPHMEPE 1 BH6J_IHOTeKa LHOK
xJ10pa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. ComnsiHasi KUCIIOTA, 1 bubamnoreka [IOK
XUMHYECKHE CBOWCTBA, MTOJIyYEHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «ITonmydenye CONAHOM KUCIOTHI, 1 1 bubsmorexa [IOK
N N https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY»
Boruncnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUii, €CITH OJIMH U3 1 BH6J_IH0TeKa LOK
PEArEHTOB J[aH B H3GHITKE https://m.edso0.ru/00ade488
OO6mrast xapaKTepUCTHKA DJIEMEHTOB bubnuoreka [JOK
22 VIA-rpymms 1 https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOTUGUKAIIUY CEPHIL.
5 Haxoxaenne cepsl U €€ COeTMHCHHH Bu6morexa [IOK
3 B IpEpojie. XUMHYECKHE CBOHCTBA . https://m.edsoo.ru/00ade64a
Cephl
o4 CepoBosiopo, CTpoeHue, 1 bubnuoreka [JOK

¢du3nvecKkrue 1 XMMUYECKHE CBOWCTBA

https://m.edso0.ru/00ade802

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

25.09.25 12:39
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcuppl cepbl. CepHas KHCIIOTA,

25 (bu3HUECKrEe ¥ XUMUYECKHE CBOMCTBA, 1 Bubmuorexa [OK

NpUMeHEHHe https://m.edsoo.ru/00adea28
bubmuoreka IJOK

26 KonTtponbnas pabora 3a 1 momyroaue 1 1 https://m.eds0o.ru/00adec8a
Brrancnenne MaccoBoil 101U BBIXOJA bub6mmorexa [JOK

21 MPOAYKTA PeaKIuu 1 https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTHUKA SJIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHe Bu6morexa [IOK

28 B PUPOJE, GU3HICCKHE I 1 https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA

29 AMMHuak, ero puznuecKue u 1 bub6munoreka [JOK
XMMHYECKUE CBOMCTBA, IIOJy4EHUE U https://m.edso00.ru/00adf004
MIPUMEHEHUE
[Tpaktuueckas padora Ne 3 mo Teme

30 «[TonmyueHre aMMuaKa, H3y4eHre ero 1 1 BH6JIIH0TeKa HOK
CBONCTBY https://m.eds00.ru/00adf180
A3oTHas KUCIIOTa, € PU3NIECKHUe U bubnuoreka [JOK

31 XUMHYECKHE CBOMCTBA 1 https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATbHBIX

32 ynoopenuit. XuMuueckoe 1 bu6muorexa IIOK

3arpsiI3HEHUE OKPYKAKOLIEH CPEIbI
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxeun pochopa (V) u

33 dochopHas KucaoTa, PU3NUECKHUE U 1 BH6JIIHOTeKa LOK
XHMHYECKHE CROUCTRA, TIOMYUCHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaros B
Ka4eCcTBE MHHEPAJIbHBIX YIOOPECHUH. Bu6imoreka [IOK

34 3arpsi3HEHHE IPUPOTHON CPE/IbI 1 https://m.edso0.ru/00adfc20
dbocharamu
Yraepon, pacpocTpaHEHHE B

35 npupoze, GU3NIeCKue 1 XUMHYECKHE 1 BH6J_IHOTeKa HOK
CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriepoaa, ux Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA. Bu6mnuoreka LIOK

36 OKOIIOTM4ECKHE IPOOIEMBL, 1 https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCcUIOM yriepoza (IV)

) bubmoreka IIOK

37 YronbHas KUCIOTa 1 €€ con 1 https://m.eds00.ru/00ae006¢
[IpaxTnueckas padora Ne 4 o reme
"[TonyyeHue yriaekucioro rasa. Bu6morexa LIOK

38 KauecTtBennas peakuus Ha 1 1 https://m.edso0.ru/00ae027e
KapOboHaTHOH"

[lepBoHayampHBIE TOHATHS 00

39 OpraHMYEeCKHX BEIlecTBaX Kak O 1 BH6J_IHOTeKa HOK

COCIMHEHMAX YIIepoya https://m.edsoo.ru/00ae054e
. bubnuoreka LIOK
40 Kpemuuii u ero coenuneHus 1

https://m.edsoo0.ru/00ae080a
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[Ipaktuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME

bu6munoreka [JOK

4l «BaxxHenmme HeMeTaIbl ¥ X 1 1 https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KonTtponbnas padora Ne3 mo teme

42 «BakHEHIINE HEMETAILIBI U X 1 1 brbmorexa LIOK
T — https://m.edsoo0.ru/00ae0el8
OO01as XxapakTepUCTUKA XUMHYECKHUX
SJIEMEHTOB — METAIIIOB.
MeTtamnuueckas CBI3b U BuGnorexa LIOK

43 METAITNICCKAd KPUCTAJLINICCKAA 1 https://m.eds00.ru/00ae103e
pewérka. duznueckue CBOMCTBA
METaJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DJIEKTPOXMMHUYECKHUI s 1 Bubamoreka LIOK
HATIPSOKCHMUI METAITOR https://m.edso0.ru/00ae1156
OO6mme crmocoOb! MOMTYYCHHS

45 MeTauioB. CriaBel. Berancinenus mo 1 Bu6uoreka [JOK
YPaBHEHHUSIM XUMHYCCKUX PCAKIHH, https://m.edsoo.ru/00ae1156
€CIIM OJTMH U3 PEareHTOB COJIEPIKUT
pUMecH

bu6mmoreka [{OK
46 TlouATHE 0 KOPPO3UH METAILIIOB 1 https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 [IlenoyHble MeTAILIIB 1

https://m.edsoo.ru/00ael4b?2
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OKcHIbI ¥ TUIPOKCUABI HATPUS U bubnuoreka [JOK
48 KaJIus 1 https://m.edsoo.ru/00ae14b2
[IenouHo03eMeNbHBIC METAJIIBI — bu6mmoreka [JOK
49 KaJIbIIUA 1 Maroui 1 https://m.edsoo.ru/00ael5e8
5 bub6mmorekxa [JOK
50 BaxueHume coemHenus KalbLus 1 https://m.edsoo.ru/00ae15e8
O06001eHne u cucTeMaTH3aIus
ol 3HAHUU 1
JKEcTKOCTh BOMIBI M CITOCOOBI €€ bu6mmoreka [JOK
52 YCTpaHEHUS 1 https://m.eds00.ru/00ae1886
[TpakTnueckas pabota Ne 6 mo Teme
53 "YKECTKOCT BOJIBI U METOIBI €€ 1 1 BH6J_1HOTeKa LHOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bubmorexa LIOK
o4 ATIOMHHMH 1 https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOICTBA OKCHIA U Bbubnmoreka [JOK
55 TUJPOKCHUIA 1 https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
56 HKeneso 1 https://m.eds0o.ru/00ae1d86
OKcHIbl, TUIPOKCUIBI U COJIN XKeje3a bu6mmoreka [JOK
57 (11) u xenesa (111) 1 https://m.edso0.ru/00ae35e6
58 I'onoBast KoHTpoNBHAs paboTa 1 1
59 [Tpaktuueckas padora Ne 7. Pemenue 1 1 bubnuoreka [JOK
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AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Baxneiimue MeTanibl ¥ UX
COEIIMHEHU

https://m.edsoo.ru/00ae3de8

Brruncnenus no ypaBHEHUSM
XHUMUYECKUAX PEAKIIHA, €CIIM OJINH U3
peareHToB J1aH B U30BITKE WK

bu6nmorekxa [JOK

00 COEPXKUT PUMECH. BIIHCICHNS https:/m.eds00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/A IPOAYKTA
peaxkuu
O06o011eHne 1 cucTeMaTH3aIHs

61 3HaHUHI
Kontponbnas padora Ne4 o teme

62 «BaxxHeumme MeTaisl U uX
COEIIMHEHM S
Bemectsa u MaTepUalIbl B bubnuoreka [JOK

63 IOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arps3HEeHUE bubnuoreka [JOK

64 OKpY Karolen cpeabl https://m.edso00.ru/00ae4270
Ponb xumuu B perieHun bubnuoreka LIOK

65 AKOJIOTMYECKUX MTPOo0IIeM https://m.edso00.ru/00ae4270
PesepsHblii ypok. O600menue u bubmuoreka LIOK

66 cHCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00ae0d0a
PesepBHbIit ypok. O60011eHNE U bubmuorexa [{OK

67 CUCTEeMAaTU3alus 3HaHUI https://m.edso0.ru/00adb33c

68 PesepBHbIil ypok. O6001ICHNE H bubmuoreka [[OK

cucTeMaTu3alusa 3HaHUN

https://m.edsoo.ru/00ad9ch?2
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OBIIEE KOJIMYECTBO YACOB I10 68 6 7
[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Xumus, 9 xknacce/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AknmonepHoe o0uiectBo «M3aarensctBo «lIpocBenienue»

» Xumus, 8 knacce/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxknmonepHoe oduectBo «M3aatensctBo «lIpocBemnienue»

BeenureBapuanT

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJA

Bsenutenannnie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

BBenurenanunie
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