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MBOY COLI Ne 13

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
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AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA

JJIS 00Y4AKOIIMXCS € 32/1ePKKO ICUXUIECKOr0 Pa3BUTHUSA

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyyarommxcs 8 — 9 kimaccon

Bricoxknii 2024 rona.



AnanTtupoBaHHas pabodas mporpamMma Ui OOydYaromUXCsl C 3aJepPKKOW TICHXUYECKOTO
pa3BUTHSL MO Y4YeOHOMY TpenMeTy «XuMus» Iia 8-9-X KiaccoB pa3paboTaHa Ha OCHOBE
CIIEYIOIIUX TOKYMEHTOB:

o ®denepanbHas aJanTUpOBaHHAs oOpa3oBaTeNbHAs MporpaMmMa OCHOBHOTO OOIIEro
o0Opa3oBaHus JUid OOYYaIOIIMXCA C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBS C
W3MEHEHUSMHU U JOTOJHEHUAMH OT: 1 deBpas, 17 urons 2024 r.

e (enepanbHBI TOCYIApPCTBEHHBIH 0OOpa30BaTENBHBIN CTAaHAAPT OCHOBHOTO OOIIETro
o0pa3oBaHus, YTBEpPKICHHBIN mpukazoM Munnpocsemenust Poccuu ot 31.05.2021 Ne
287 (c U3MEHEHUSIMH ),

e (enepampHas oOpa3oBaTelbHas NpPOrpaMMa OCHOBHOTO oOmiero o0Opa3oBaHUs,
yTBEpXkAcHHAs mnpukasoM Munnpocsemenuss Poccum ot 18.05.2023 Ne 370 (c
U3MEHEHUSIMH );

e OCHOBHas oOpa3zoBareibHas MporpamMma OCHOBHOro obOmero obpasoBanus MBOY
COMI Ne 13.

HOACHUTEJBHAA 3AIIMCKA

VYuebublil npeaMeT «XHUMHUSA» BXOAUT B IMpEeIMETHYIO oOsacTh «EcTecTBeHHOHay4yHbIE
npeaMeThl». B crucTreMe ecTeCTBEHHOHAydyHOro O0pa3oBaHMs XMMHS KaK Y4eOHBIH MpeaMer
3aHUMAeT BaXKHOE MECTO B INO3HAHMU 3aKOHOB NPHUPOAbI, (POPMHUPOBAHUM HAYUYHOW KapTHHbI
MHUpPA, CO3JaHUM OCHOBbl XMMHYECKUX 3HAHUHM, HEOOXOIUMBIX JUIsl TOBCEAHEBHOW JKU3HH,
HaBBIKOB 3710pOBOT0 M 0€30I1aCHOTO JUIsl YEJIOBEKa M OKPY’KaloLlel ero cpelpl o0pasa jKU3HH, a
TaK)K€ B BOCIIMTAHUU IKOJIOTUYECKOUN KYIbTYPHI.

VYCcnemHocTh H3y4eHMsT XUMMU CBsi3aHa C  OBJAJEHHEM XHMHYECKHUM  SI3BIKOM,
coOnrofieHreM MpaBuil O€30MacHOM pabOoThl HpU BBINOJHEHUH XHMHUYECKOTO 3KCIEPHUMEHTA,
0CO3HaHMEM MHOT'OYMCIICHHBIX CBSI3€i XMMMHU C IPYTUMH MpeIMETaMU MIKOJIBHOIO Kypca.

[IporpamMMa BkitOUaeT B ce0si OCHOBbI HEOPraHMYECKOM M OPraHu4ecKOW XHMHH.
['maBHOM wMJeeil mporpamMMbl SBISiETCS CO3/JaHUE 0A30BOI0 KOMILJIEKCA OMOPHBIX 3HAHWHA MO
XUMHH, BBIPQXKEHHBIX B (hOpME, COOTBETCTBYIOLIEH BO3pacTy OOydYalOIIHUXCS U HUX OCOOBIM
00pa3oBaTeNbHBIM MOTPEOHOCTSIM.

B conepxaHum [AaHHOrO Kypca HpeJCTaBI€Hbl OCHOBOIOJATAIONINE XHUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE N3yYEHNE COCTaBa U CTPOCHHUS BEILIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTpOEHUS, MPOTHO3MPOBAHNE CBOICTB BEIIECTB, MCCIIEOBAHHE 3aKOHOMEPHOCTEN
XUMHUYECKHX TpPEeBpalleHUH M MyTed YHOpaBiIeHHs HUMH B LEISIX IOJYyYEHHUS BELIECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY M3y4€HHUS HEOPraHWYECKOW XHMHHU COCTABJISIET AaTOMHO-
MoJIeKyJsipHoe ydenue, llepuoanueckuit 3axkon .M. MennaeneeBa ¢ KpaTKUMH CBEACHUSMU O
CTPOCHUU AaTOMa, BHJAX XHMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSAX MPOTEKaHUs XMMHUYECKHX
peaKkuuu.

B wu3yuenum Kkypca 3HauMTeIbHAs POJb OTBOAUTCS XHMHUYECKOMY OSKCIEPUMEHTY:
IPOBEICHUIO NMPAKTHUECKUX M J1a0OpaTOpHBIX pabOT, OMUCAHUIO PE3YJbTATOB YYEHHYECKOTO
AKCIIEPUMEHTA, COOIIOIEHHUIO HOPM U IIPAaBHJI 6€3011acHOM paboThl B XMMHUECKOH JIabopaTopHH.

Peanuzanus 1aHHOH mporpaMMsl B rpoiiecce o0ydeHHs Mo3BOJIUT oOydarommumes ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MOHATH POJIb U 3HAYEHUE XUMUU CPEIH IPYTHX
HayK O IPUpOJIE.

N3ydyenne XxuMuu CrnocoOCTBYyeT (OPMHUPOBAHUIO Yy OOYyYaroImMXCS HAay4dHOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METOIOB (HaOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJIEJTMPOBAaHUE), OCBOCHUIO MPAKTUYECKOIO0 MPUMEHEHUs HAay4YHBIX 3HAHUM, OCHOBAaHHOIO Ha
MEXIPEIMETHBIX CBs3IX ¢ npeameramu «Okpyxaoomuil mupy», «®Pusuka», «buomorusy,



«Ceorpadusa», «Marematuka» u (HOpMUpPYET KOMIIETCHIIMH, HEOOXOIUMBIE ISl MPOJODKEHUS
00pa3zoBaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3yuenmne XMMHH CIIOCOOCTBYET pa3BUTHIO Y oOyuatomuxcs ¢ 3I1P mpocrpancTBeHHOTO
BOOOpakeHUs, (PYHKIUMOHANBHOM TIPaMOTHOCTH, YMEHMSI BOCHPHUHMMATh M KPUTHYECKHU
aHAJM3UPOBaTh WH(POPMALIMIO, TIPEACTABICHHYIO B Pa3MU4HbIX (popmax. 3HAUUMOCTh IpEaAMETa
JUTSL pa3BUTHA KU3HEHHOM KomneTeHuuu oOyvarormuxcs ¢ 3[1P 3akitoyaercst B yCBOGHHH OCHOBBI
XUMHUYECKMX 3HaHWM, HEOOXOAMMBIX JJis IOBCEAHEBHOW JKM3HM;, HABBIKOB 30pPOBOrO0 U
0e30macHOro Ajisi 4YeloBeKa M OKpYyKarolled ero cpeabl oOpas3a >XKU3HH; (OPMHUPOBAHUU
JKOJIOTUYECKON KYJIbTYpPHI.

[IporpamMma oTpaxkaeT coaep:kaHue OOydeHUs MpeaMeTy «XHUMHs» C y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I[1P. OBnageHune yd4eOHBIM MpPEAMETOM
«XuMus» TPEACTABISAET ONMpPEAeIeHHYI0 TPYAHOCTh s oOydarommxces ¢ 3I1P. 3to cBs3ano ¢
0COOEHHOCTSIMH MBICIIUTEIILHONW JIESATEIbHOCTH, MEPHUOANYECKIMH KOJIEOaHUSAMU BHUMAaHHMA,
ManbiM 00BEMOM TMaMSATH, HEJOCTATOYHOCTHIO OOIIero 3amaca 3HaHWM, MOHUKEHHBIM
MIO3HABATEJILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHUS.

Jlna nipeoonieHusl TPYAHOCTEH B M3yYeHUH Y4eOHOTo mpeameTa «XuMus» HeoOXxoauma
ajantauus oObeMa M XapakTepa y4yeOHOro MmaTepuana K I[03HAaBaTE€JIbHBIM BO3MOXHOCTSAM
JAHHOW KaTeropuu OOydYaroluXcsi, Y4eT HX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBSA3€H, IOCTENIEHHOE YCIOKHEHUE
M3y4aeMoro MaTepuaiia.

[Ipu n3yyeHun XUMHUM HEOOXOJUMO OCYIIECTBIATh B3aUMOJIEHCTBHE HAa MOJUCEHCOPHOU
OCHOBE.

TeopeTtnyecknii mMarepuanl pPEKOMEHAYETCS H3y4daTb B IMPOLECCE IMPAKTUYECKOU
JeATEeIbHOCTH. BO3MOXXHO BBIICJIEHUE OT/AEIbHBIX YPOKOB Ha pEIICHHE 3a/Jad B CBS3U CO
CJI0KHOCTBIO aHaiu3a Tekcra oOyuaromumucs ¢ 311P. Opranndeckoe eMHCTBO MPAKTUYECKON U
MBICTTUTEIILHON JIeATENbHOCTH OOYYaroIIMXCs Ha YpPOKax XHMHUHU CHOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOCHHUIO Oa3WCHBIX XMMHUYECKMX 3HaHMW M yMeHHid. Oco0oe BHHMaHHE TpHU
U3YYCHUU XUMHUHU VJIEISeTCsl M3YUYEHHUIO «CKBO3HBIX» MOHATHH M (HOpPMHUPOBAHUIO HaBbIKA
CTPYKTYpUPOBAaHUS MaTepHaa.

Henun u 3aga4n u3y4eHus: yaeOHoro npeamera «XuMus»

Obwue yenu w3ydeHHs ydyeOHOro mnpenmera «XuMHsS» TpenacTaBieHbl B IlpumepHoii
paboueii mporpaMMe OCHOBHOTO 00IIero oopazoBanus. OHM aKTyaIM3UPOBAHBI C YU€TOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro oOpa3oBaHMs, HANpaBIEHHOCTH OOyueHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JMYHOCTH, (opMHpOBaHHE €€ WHTEIJIEKTa U OOIIEeH KYyJIbTYpHI.
OOydeHue yMEHUIO YUYUTHCS U MPOJODKATh CBOE 00pa3oBaHHE CAMOCTOSITENIHO B HACTOsIEe
BpeMsl SBIISICTCS OAHON W3 BaXHEWMMX (YHKIHMHA YYeOHBIX MPEIMETOB, B TOM 4YHCIE U
«XuMHUN».

g oOyuaromumxcs ¢ 3I[IP, Tak e, kak W i1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTeNIbHYIO Iporpammy, JOMHUHUpYOIEe
3HaYeHHe NMPUOOPETAIOT TaKUE yeu, Kak:

* (opMHpOBaHHE HWHTEJUIEKTYalbHO PAa3BUTOM JUYHOCTHU, TOTOBOH K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATUIO pELIEeHUH, CINOCOOHOW aJanTHpoBaThbCs K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

" HampaBlIEHHOCTb OOy4YyeHHS Ha CHCTeMaTH4ecKoe MpHOOIIEeHHE YydJalluxcs K
CaMOCTOSITENIbHOW MMO3HABATENbHON JeSITeIbHOCTH, HAyYHBIM U MPAKTUYECKHUM METOAaM
MO3HaHUS, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

» oOecrieyeHHE YCIIOBHM, CIIOCOOCTBYIOIIUX NPUOOPETEHUIO OOYYaIOUIMMHCS OIBITa
pa3HoOOpa3HOW JAESITeNbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIETEHIUH), MMEIOLNX YHUBEPCAIbHOE 3HAYCHUE JJIS Pa3IMYHBIX BHUJOB
NeSITeNIbHOCTH;



* (opmHpOoBaHHE YMEHHMH OOBSICHATH W OLIEHUBATh SIBJICHUS OKPYXKAIOIIEr0o MHUpa Ha
OCHOBaHWH 3HAHWH W OIBITA, TIOIYYCHHBIX NIPH U3YYEHUH XUMUH;

* (opmMHpOBaHUE y OOYYAIOUIMXCS TYMAHUCTHUECKUX OTHOIICHWH, MOHUMAHUS LIEHHOCTH
XMMHUYECKUX 3HAHUH JUIs BBIPAOOTKH HKOJIOTHYECKH LEIECO00Pa3HOTO IMTOBEACHUS B OBITY
U TPYIOBOH IEATENBPHOCTH B LENAX COXPAHEHHs CBOETO 370POBBS M OKpYXKarolei
HPUPOTHOI Cpenpl;

* pa3BUTHE MOTUBALUU K 00y4EHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIIO U CaMOBOCIHTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBCUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOpY pOGWIIS U HANIPABICHHOCTH JAallbHEHIIEro 00y4eHusI.

Kypc HampaBneH Ha pemieHHe CIEAyIIIUX 3aday, OOECIEeYMBAIOIINX DPEaTU3aIHIo
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATENBHOCTHOTO TOJXOJOB K OOYYCHHIO XUMHHU
obyuatormxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMS:

* (opMHUpOBaHHE MEPBOHAYAIBHBIX CUCTEMATH3MPOBAHHBIX MPEACTABICHUI O BEIIECTBaX,
UX MPEBPALICHUIX U MPAKTUIECKOM NMPHUMEHEHUH; OBJIaJICHUE MOHATHIHBIM armapaToM U
CHMBOJINYECKHM SI3BIKOM XUMHH;

" OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HayKH KakK o00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XWUMHUYECKHX TPEBPALICHUA HEOPTaHUYECKHX U
OpPraHMYEeCKHX BEIIECTB KaK OCHOBHl MHOTHX SIBJICHUH >KUBOW M HEXHBOW IPHUPOIBI;
yriryOsieHHe MPECTaBICHU 0 MaTepHaIbHOM €JMHCTBE MUPA,

" OBJAJICHUE OCHOBAMH XHUMHYECKOW T'PAaMOTHOCTH: CHOCOOHOCTBIO AaHAIM3UPOBATh U
OOBEKTUBHO OICHUBATh JKU3HCHHBIC CHUTYaIlMH, CBS3aHHbIC C XHMHEH, HaBBIKAMH
0e30MmacHOro OoOpalleHHss C BEIIECTBAMH, HCIIOJIb3YEeMBIMH B IIOBCETHEBHOW >KU3HH,
YMEHHEM aHAJIU3UPOBATh U INIAHUPOBATh YKOJIOTHUECKH O€30I1acHOEe MOBEAECHHE B IIEIISX
COXPaHEHHS 3710POBbS M OKPYXKAIOLIEH CPE/Ibl;

* (opMHpOBaHHWE YMEHHUH YyCTaHABIMBATh CBSA3M MEXKIY pealbHO HaOII0TaeMbIMU
XMMHUYECKUMH SIBICHUSIMUA ¥ IPOIECCAaMH, MPOUCXOAAIIMMU B MUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCMMOCTh MX CBOWMCTB OT COCTaBa W CTPOCHHSA, a
TaKKe 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOICTB;

" [pHOOpETeHHE OIbITa WCIONB30BAaHMS PA3IMYHBIX METOJOB HM3YYEHHUS BEIIECTB,
HaOMIONEHNUA 3a UX [MPEeBpallleHUs MM MpPH IPOBEIEHUM HECIOXKHBIX XMMHUYECKHX
SKCIEPUMEHTOB C UCIIOJIb30BAaHUEM JIAOOPATOPHOro 00OPYI0BAHUS U TPUOOPOB;

* (opMHpOBaHHE TMPEACTABICHUH O 3HAYEHUM XHUMHUYECKOM HAayKu M peLIeHUU
COBPEMEHHBIX KOJIOTHUECKUX MPOOIeM, B TOM YHCJIE B MPEIOTBPAIICHUN TEXHOTEHHBIX
1 3KOJIOTHUECKUX KaTacTpod.

OcobennocTu 0T0Opa M azanTalUK Y4e0HOI0 MaTepHaJia N0 XUMHH

OOyueHnue yuyeOHOMY TIpeAMETY «XHUMHS» HEOOXOJUMO CTPOUTh HA CO3JIaHUH
ONTUMATBHBIX YCIOBUM JUIS YCBOGHHS MPOrpaMMHOTO Marepuana oOyuatomumucs c 3I1P.
bonbuioe BHUMaHHWE JOIKHO OBITH yIeleHO OoTOOpy y4eOHOro mMaTepuaiga B COOTBETCTBUHU C
OPUHIUIIOM JOCTYMHOCTH IpPH COXpaHeHHWu olmiero 06a3oBoro ypoBHA. OH JODKEH IO
COJIEpXaHUI0 U 00beMy OBITh alalTUPOBAHHBIM Tt oOy4atomuxcs ¢ 3[IP B cooTBeTCTBHM € UX
0coObIMH 00pa3oBaTebHBIMU MOTpeOHOCTAMU. CrenyeT 0OJEerduTh OBJIAJACHUE MAaTEpUaIoM
obygaronumucs ¢ 3IIP mocpeacTtBom ero AeTalbHOrO OOBIACHEHHS C CHCTEMATHUYECKUM
MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHWH 3HAHWN C UCIOJIB30BAHHEM IPHEMOB
AITOPUTMHU3ALIMN U BU3YaJIbHBIX OMOP, 00y4YeHUs CTPYKTYpPHUPOBAHHUIO MaTepHaa.

Bosbiioe 3HaueHue JUIsi MOTHOLEHHOTO YCBOEHHs y4eOHOro MaTepHaia UMeeT oropa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4YaeMbIX B JAHHOM Kypce, C TaKUMU Y4eOHBIMHU
npenMeramu kak «['eorpadusy», «Pusnkay, «buonorusy. [lo3Bomnsis paccMaTpuBaTh OJUH U TOT
e y4yeOHBIH MaTepHuall ¢ pa3HbIX TOYEK 3PEHHs, MEXIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
Jy4IIeMy OCMBICIIEHUIO, 60JIee TPOYHOMY 3aKPETICHUIO MOYYEHHBIX 3HAHUN M MPAKTUYECKIX
YMEHUM.



[Ipy NOArOTOBKE K YypOKaM YYHMTENb JOJDKEH IPEeaycMOTpeTh (HOpPMUPOBAHHE Y
oOydJaronuxcsi yMEHUW aHaAJIM3UPOBaTh, CpPAaBHUBATh, 0000MIaTh W3ydyaeMblld MaTepual,
IUTAHUPOBATh MPEJCTOALIYI0 padoTy, OCYILECTBIATh CaMOKOHTPOJb. Heo0X0aumMo MOCTOSIHHO
CJIEIUTH 32 IPAaBUIBHOCTBIO peYeBOro 0(popMIIeHHSI BbICKa3bIBaHUN oOyuaromuxcs ¢ 311P.

B B3 ¢ O0COOCHHOCTSMH TOBEICHUAM JAEATENbHOCTH oOywaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTb, HEOPTaHHU30BAaHHOCTh) HEOOXOAMM CTPOKAWUIIMI KOHTPOIb COOIOICHUS
OpaBWI TEXHUKH OE30MaCHOCTH TPU MPOBEACHUH Ja0OpPATOPHBIX pabOoT B XMMHUYECKOM
KaOuHeTe.

IIpumepHbie BuabI AesTejibHOCTH o0ydawmuxcs ¢ 3IIP, o0yciioBi1eHHbIE 0COOBIMU
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH M o0ecleyuBaOIIMe OCMBICJCHHOE OCBOCHHME
co/iep:KaHuM 00Pa30BaHUA 0 MpeaAMeTy « XHUMHUS»

Copepxanue BHUIOB JnesATenbHocTH oOywatonuxes ¢ 3[IP Ha ypokax xumuu
ompenensercss MX O0coObIMH  oOpa3oBareibHbIMM  NoTpeOHOcTsAMHU. [lommmo  mmpoko
ucnonb3yemMbix B OOIT OOO o0mux as BceX OOydaromuxcsi BUAOB JESTEIBHOCTH CIIAYeT
YCUJIMTh BHJbI JEATEIbHOCTH, CHENM(UUHBIE IS JaHHOW KaTeropuu oOydaroluxcs, s
o0ecrieyeHrs: OCMBICIIEGHHOTO OCBOEHHUS COJEpKaHUs O00pa30BaHUSA MO MPEAMETY: YCHIIEHHE
IPEIMETHO-IIPAKTUYECKON JIEATEIbHOCTU C AKTUBU3ALMEH CEHCOPHBIX CHCTEM; uYepeOBaHUE
BUJIOB JIEATEIBHOCTH, 33J€CTBYIOIUX PA3JIMYHbIE CEHCOPHBIE CUCTEMbI; OCBOCHHUE MaTepHala ¢
OMOpOl Ha  alrOpuUTM; <«IIOLIArOBOCTH» B  HM3YyYEHMM MaTepuala; MCIIOJIb30BaHUE
JIOTIOJTHUTEIIFHON BU3YaJIbHOW OMOPHI (TIJIaHbI, 00pa3Ibl, CXEMBbI, a0JI0HBI, OTIOPHBIE TAOJHUIIBI).
Jns pasButus y oOyuvaromuxcs ¢ 3[IP ymenust nenats BbIBOABI, (POPMUPOBAHMS I'PAMOTHOTO
pEeUeBOro BBICKA3bIBaHUS HEOOXOIUMO HCIIOJIB30BaTh OMNOpHBIE cioBa M kiuire. Ocoboe
BHUMaHHUE CIEAYyeT YACIUTh OOYyUYEHHIO CTPYKTYpUPOBAaHHMIO MaTepuana: COCTaBJIECHUE
PUCYHOUYHBIX H BepOANbHBIX CXEM, COCTABICHHE TaOJIMI, COCTABIIEHHE KIACCU(PUKAIINH C
0003HauEHHBIMH OCHOBAHUAMM IS KJIacCU(UKALMY U HAIIOJIHEHUE UX IPUMEPaMU U Jp.

[IpumepHas TemaTuueckas U TepMUHOJIOrHYecKas jgekcuka cooreTcTsyer OOIT OOO.

Jns obyqaromuxcs ¢ 3I1P cymiecTBeHHBIME SIBIISIIOTCS IPUEMBI paOOThI C JIEKCHUECKUM
MaTepuaioM Mo mnpeamery. llpoBoautcs cnenuanbHas paboTa MO BBEIEHUIO B aKTUBHBIN
CJIOBaph OOYYalOMIMXCsl COOTBETCTBYIOLIEH TePMHUHOJIOTUH. M3ydaeMble TEPMHUHBI BBOJSATCS Ha
MOJINCEHCOPHOW OCHOBE, O00s3aTelbHa BU3yalbHAas MOJJEPXKKA, AJITOPUTMBI pabOTHl C
OTIpeieIeHueM, OTIOPHBIE CXEMBI JUIs aKTyalu3aluid TEPMUHOIOTHH.

OO11ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro

obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyia. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas —Macca.
OTHOcuTENbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYeCKUe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX peakluil (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3nUecKux CBOMCTB O00pa3loOB HEOPraHMYECKHX BEILIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM coiu meau (1),
U3Y4YeHUE CIOCOOOB pPa3JCICHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ieMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpuM H MPOMBINIIEHHOCTH. Kpyroropor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKaIsa KACIOpOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pazpylieHue 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 107 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonibl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  coseoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comen.

['eHeTnyecKas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COAECPKaHUs KUCIOPOAa B BO3AYyXE, MOJyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),



WCCIe0OBaHNEe O0pa3loB HEOPTraHWYECKWX BEIIECTB PA3UYHBIX KJIACCOB,
HAOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTHMM K3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnsl. Dnexkrtponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKA XUMUYECKOIO
3JIEMEHTA I10 ero noyoxeHuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMBI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnule cea3u



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XUMHHU B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHBIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOINIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUN B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTATUIMYECKOW PEHIETKHU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[loHsAaTre 0 XuMrUYeckoM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpall€HHbIE HWOHHBIE YypaBHEHUs peakiuil. CBoicTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuna HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JHCCOLUUAIMU KHCJIOT, IIEJI0YEe H  COoJIei
(BO3BMOXKHO  HCHOJIb30BAaHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 MX COCAMHEHUS

OOmast xapaktepucTtuka TrajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpUMEHEeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKAa. BakHeWIHne XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenu(puieckne). XHUMHUUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcCO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKIMS Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COEAMHEHHM B mpupone. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHW OKUCIECHHS. A30T, pacnpoCTpaHEHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MoMy4yeHne U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuiecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MHOuYBbI U BonoEMOB). docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3M4IecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUueCTBE MUHEPAIBHBIX YA0OPEHUN.

OOmas xapakrtepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PpPAcCIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupose. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NYeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJlydueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLECTBAX: XKMpax, OejKax, yriieBojax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuaqbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcusie kpemausi (IV) u kpemuueBoi kucinore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMpl 6€30MacHOTO WCIOIh30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUe 00pa30B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOTrE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHUYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIy Ha Cynbdart-
WOH W HAOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIO0OpEHUM, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux TmnonoxkeHus B llepmoamdeckor cucrteMe xumudeckux daemeHTtoB . W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HarpsbkeHu MetauioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTasuioB. OO01iue
CroCcOOBI TIONy4eHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY W MPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUIBl HATpuss W Kanud. [IpuMeHeHne mIeNoYHBIX METAIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHuid M KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHEHHUS Kbl (OKCHUJA, THUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIo103)keHue B [leproindeckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoEHHE atoma, HAXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHHE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xene3a (III), mequ (1), HaOrOAEHUE W OMUCAHUE TPOIECCOB OKPAITUBAHMUS
MJJaMEHH MWOHAMU HATpusi, KaJusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBbHBIX 3a7a4 1Mo Teme « Baxkneimme
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun 5K0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXNpeIMETHBIX CBSI3ed NMpU HM3YyYEHUH XHUMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4YHBIH (akT, TUmoTe3a, 3aKOoH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DSJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiyi, MPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIaeMbI€, TOTIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTAaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUU B EAUHCTBE Y4YEOHOU U
BOCIIUTATEJILHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIMAIIA3AIUN O0yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAThCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUs 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUS:

MPEJICTABICHUS O COIMAJIBHBIX HOPMax M TMpaBUJIAX MEKIMYHOCTHBIX
OTHOIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrHX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4YEeOHOW NESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHbIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypo, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAMU HH(OPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Ms1, HAPKOTUKOB, KYpPEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3inyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHOM Mpo(eCcCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JTHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPENOH, I MOBBIIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pEelIeHUsi MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
GbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHbIE TMOHATHS (3aKOH, TEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHUpA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aelcTBUA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (DaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIeCCe€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XHMHUYeckas (opMylla M YypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeliCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3BI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsA, CIPABOYHbIE
nocoOusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl U 3alpOChl MPHU MOUCKE U O0TOOpe
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIH U
WUIIOCTPUPOBATh PpEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON E€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) ITUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
71a00paTOPHOI pabOTHI O HCCIIEOBAHUIO CBOWCTB BEIIECTB, Y4€OHOIO MTPOEKTA);

YMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENIATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeNUCcTBUM, crnenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO 3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kjiacce nmpeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 3G EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTalb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BEIlEeCTBa
(mporeHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUY BELIESCTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKHCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHa ABOTraJipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUS, KOTOPHbIE HMEIOTCS B
tabmune «llepuomuueckas cucTteMa XuMmudeckux diaemernToB [J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JIEMEHTOB (COCTaB W 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBRA,
XUMHUYECKHE PeaKkiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHUe, CUCTeMaTU3aluio, Kilaccudukaluto,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClieloBaTh  NpaBWJIaM  TMOJB30BAaHUS  XUMHUYECKOM  MOCylod |
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIIOYEH W KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKast CBs3b, TEIIOBOU 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIMyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaKUWH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyraMm, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepHU30BAThH
Tabnuuynyo (opmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XApPaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOlIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHUS MX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, N0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUEC XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPECTBOM COCTaBIICHUS JIEKTPOHHOTO OamaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (opmyie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOn0JaTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEP)KIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I HU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKTpoHHBbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemecTtBa 1 xuMuueckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 2 | bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuotexa [JOK

) HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
X €CKas CBA3b.
39 OHMHq 3 bubnuoreka LIOK
’ KHCHTCIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (i pp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUE M yrinyOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIUSL. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTassIbl M HX cOeIMHEHHS
21 OO0mras XxapakTepuCTUKa XUMHUECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
‘ PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Uroro no pazgeny 25
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bu6nmoreka [IOK
3.1 Obmpae croiicTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MetTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B aTepHalIbl B )KU3HU YEJIOBEKa 3 bubmorexa LHOK
’ CHICCTRA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl

| IIpeamer xumun. Poias XMMUHU B KWU3HA | bu6mmoreka [IOK
YyeJioBeKka. 1ejia 1 BellecTBa https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 [lonsiTHe 0 METOAaX O3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnoreka [JOK
oOpariieHus ¢ 1Tab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

a ! {Ha prMep hitps://m.edsoo.ru/ff0d28¢8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATto oJe 1
TOMBL H MOICRYIH https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE DIIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BENIECTBA 1 bubmorexa [TOK

p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
umiteckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmorexa HOK
HHecTBa o yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuueckux peakiui
18 (coe I/IHq::HI/Ifl a3JI0KEHUS ’ bubmmorexa LOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUM
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BemiecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nayx — cmech razos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
PO Ipeaitt : hitps://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MosTydeHus KUCaopoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PATOPHITH TP ‘ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3hPeKT XUMUIECKOM
24 peaKkuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALCHUS
[IpaxTuueckas pabora Ne 3 o Teme
26 «ITonyuenue u cobrpanme KUCIOpoia bubmmorexa [TOK
7 . P PO, https://m.edsoo.ru/ff0d4ae?2
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bub6nuorexa [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
73 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OATHE O KHCTOTAx 1 COIX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u coOupanme BOI0OPoOa,

WU3yYEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 aBHCHHIO PEaKIUK Ha OCHOBE 3aKOHA bubmorera [JOK
M . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 ®uznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie
37 W HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa HOK
m p P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHne pacTBOpOB ¢ bub6nuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KontponsHas pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubmuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 CHOCOéBI;) TIOJI )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC bubnmorera [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
m 1 https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmnorexa [IOK
. p https://m.edsoo.ru/00ad9ela
coeIUHEHNH
IlepBrIe MONBITKH KJIacCU(DPUKAIIUN
51 XI/II\I?II/IIICCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmmorera [IOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepnoandeckas cucreMa XUMHYECKHUX bubmmorera [TOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bu6mmorexa [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToOMOB 3JieMeHTOB [lepuonnyeckoii
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leprnoanyeckoro 3akoHa aJis
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DJIEKTPOOTPULIATEILHOCTh aTOMOB
58 XAMHUYECKHUX DJIEMEHTOB/ bubmorexa HOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XUMHYECKas bubnnorexka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKACIECHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTEITFHO-BOCCTAHOBUTEITHHBIC bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
b K
64 OKMCIINTE]IH U BOCCTAaHOBUTEIIH nommotexa O

https://m.edsoo.ru/00adb076
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65 KonrtponsHas pabora Ne4 o reme | bubmuoreka [IOK
«Ctpoenue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01IeHne 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eHNE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O000IICHHE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ilepuoauueckuii 3aK0OH.
| [Tepnoguueckas cucrema | bubnnoreka [JOK
XUMHUYECKHX 3eMeHToB /. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnuotexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «[ToBTOpEHNUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus xumMuaeckux | bubnnorexka [JOK
peaxkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHYSCKOM PCAKIUN U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbIe U ci1adbie buGnnorexa LIOK
ACCORHAtIH. htps://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE MIPEICTABICHUN bubmmorexa LOK
pea hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmmorexa LOK
p § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa LHOK
AP hitps://m.eds00.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perrenue DKkCriepuMEeHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «DNEKTPOIIUTHYECKAS TUCCOIINALINS bubmmorexa LOK
P 8 HHATH https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

IIPUMEHEHUE
[IpaxTuueckas padora Ne 2 o reme
20 «ITonmydyenue COATHON KUCTOTHI bubmmorexa [OK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTBY»
Bbluncnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEaKIUi, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NMpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyeckue 1 XUMHUYECKHE CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUECKUE PEAKIIUH, JIeKAILUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIe cpeibl COETUHEHUSIMU
cepol
7 Beruucnenue MaccoBoOil JJOIM BBIXOJ1a bu6mmoreka [IOK
MpOAYyKTa peakuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> T https://m.eds00.1u/00adf004
MPUMEHCHUE
[TpakTuueckas padota Ne 3 o Teme
30 «Ilonmydyenne aMmmuaka, u3yueHue ero bubmorexa HOK
. - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUSI B KQUeCTBE MUHEPATbHBIX

32 MOOpeHnid. XMMHYECKOe bubmmorera [JOK
YAODPEHIHH. . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLIEl CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta (1)(1)1/1:31/1(1163:1(1/16 u brbmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJTyYEHUE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MUHEPAILHBIX YI0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B

35 npu 1; e’ imnrzlec;;e U XUMHUYECKHE bubmmorexa [TOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYronpHas KUCIOTa U €€ COn bubmorexa HOK
https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHWYECKUX BEIECTBAX KAK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX Yriepoia
40 Kpemuunii u ero coequHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [JOK
«Baxxnennine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHCHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ac0e18
COCJIMHCHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6nmoreka [JOK
MeTaInyeckass KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJII0B
XUMHUYECKUE CBONCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUH psift bubmmorexa LIOK

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156
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OO61rme crnocoObl MoTy4eHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MIpUMECH
bubmuorexa [JOK
46 IT e e
OHATHE O KOPPOSHH METAILIOB https://m.edsoo.ru/00ae1278
bu6 K
47 [Ienounbie METAIBI uomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcCHUbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneiime coenMuHEHNS KaJIbIUI bubmmorexa LOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI M METOIEI €€ bubmmorera [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Weneso nomoreka 1O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKeJle3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTU3aIS
3HAHUU
[TpakTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimue MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruricnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a MPOAYKTa
peakuuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponbHnas padora Ne4 o teme
62 «BaxHenmme MeTajlibl U X
COETMHEHUS»
63 BemectBa 1 Marepuansl B bubnuorexa [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PesepBublit ypok. O000IICHNE U bubnuoreka [IOK
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CUCTeEMaTHU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

8 KIIL. Xumusi. 8 KII. INa6puensu O.C., Octpoymos WU.I'., Cnagkos
C.A.

9 k. Xumus. 9 KL INa6puensu O.C., Octpoymos WU.I'., Cnagkos
C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
Poccuiickas snextponHas mkosa https://resh.edu.ru/

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
bubmuoteka [{OK https://m.edsoo.ru/7f41a636
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