


INOACHUTEJIbBHASA 3AIIMCKA

[lporpamma 1Mo XuUMHUM Ha YPOBHE OCHOBHOTO 00I1Iero o0Opa3oBaHHUs
COCTaBJICHA Ha OCHOBEe TpeOOBaHWA K pe3yjbraraM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOTPAaMMbl OCHOBHOTO 00IIero o0pa3oBaHusl, MPEICTaBICHHBIX
B ®OI'OC OOO, a Ttakke Ha OcHOBe (QenepanbHOl paboyed MNPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIEHIMH MpenojgaBaHusi yueOHOro npeamMera «XuMHs»
B 00pa3oBaTeNbHbIX opranuzamusx Poccuiickoit degeparuu.

[lporpamma mo xumuM [a€T MpeNCTaBlIeHHWE O LEsIX, 0O0IIell crpareruu
0o0y4yeHusi, BOCHHMTAHUS U PaA3BUTHI OOYYAIONIUXCS CPEACTBAMHU Yy4e€OHOTO
npeamera, yCTaHABIIMBAET o0s13aTebHOe peaMETHOE coJieprKaHue,
npeaycMaTpuBaeT pachlpelelieHue ero Mo KijaccaM M CTPYKTYpHpPOBAaHHUE IO
pazienaM M TeMaM MpPOrpaMMbl MO XUMHUH, OIpPEAENsieT KOJIMYECTBEHHBIE U
KayeCTBEHHbBIE XapaKTEPUCTUKU CoJlepKaHusl, PEKOMEHIYEMYIO
MOCJICIOBATEIBHOCT ~ M3YYCHHSI XMUMHH € y4€TOM  MEXIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  Mpolecca,  BO3PACTHBIX
ocoOCGHHOCTEH  OOydJaromuxcsi, OMNpeAeNsieT BO3MOXKHOCTH TpeaMmeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, a TakKe TPEOOBAHHM K
pesysnbTaTaM OOy4eHHsS] XMMHUHM Ha YPOBHE IIeJiel M3ydeHHUs MpeaMeTra U OCHOBHBIX
BUJOB y4eOHO-IIO3HABATEILHON JIEATEILHOCTH OO0YyYaloImerocsi M0 OCBOCHHIO
y4eOHOTO COJIepKaHusl.

3HaHWEe XUMUHU CIYXKUT OCHOBOM i (OPMHPOBAHHUS MUPOBO33PECHUS
oOydaromerocs, ero MPeACTaBICHUI O MaTepUATbHOM EIWHCTBE MHUPA, BaXHYIO
poib UrparoT (opMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPALIECHUSIX
SHEpPTUU U 00 JBOJIOIMH BEUIECTB B MPHUPOJAE, O MyTSIX pPEHIeHHs TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUS UETOBEYECTBA — CBHIPhEBOW, IHEPTETUUYECKOM,
MUIIEBOM U 3KOJIOTHYECKOW 0€30MacHOCTH, MPOOIeM 3paBOOXPaHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET  peanu3alud  BO3MOXKHOCTEH  JIIi  caMOpasBUTHS U
dbopMUpOBaHUS KYJIBTYPHI JJUIHOCTH, €€ 001Iel U (YyHKIIMOHATBPHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUIEHUS M TBOPUYECKUX CHOCOOHOCTEM
00y4aroluxcs, HaBBIKOB HMX  CAMOCTOSITENIbHOM  y4eOHOW  JIeSITEeNbHOCTH,
OKCIIEPUMEHTAIBHBIX U HCCICNOBATENILCKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEAHEBHOM >KU3HU, TaK U B MIPOPECCUOHATBHON N1€ATENbHOCTH;

3HAKOMUT CO Cleuu(UKONM HaydyHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IEJIOCTHOTO B3TJIsI[ia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoMm B (OpMUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHMSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTUYECKOE
oOpa3oBaHue 00yJArOIINXCS.

JlanHble HampaBiieHUs] B OOYYEHUH XHMHUHM OOECIEeUMBAIOTCS CHEHUPUKON
cojiep’kaHusl ~ y4eOHOro  MpelIMeTa, KOTOPBIA  SABJSIETCS  MEJaroruuecku
aJanTHUPOBAHHBIM OTpa)k€eHUEM 0a30BOIl HAYKM XMMHUH Ha OINpPEAEIEHHOM JTare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIONIMMUCS CHCTEMbl IEPBOHAYAIBHBIX TMOHATHNA XUMHH, OCHOB
HEOPTaHMYECKOM XMMHUM W  HEKOTOPBIX OTAECHbHBIX 3HAYMMBIX MOHITUN
OpPraHNUYECKON XVWMUHU.

CTpykTypa cojepiKaHusi MPOTPaMMBbI MO XUMHH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mojaxona k €€ u3ydeHuto. Cojaep>kaHUE CKIAABIBACTCS W3 CUCTEMBI
MOHATUM O XMMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI OHATHUN O XUMHUYECKOU
peakiuu. OO0e OSTU CHUCTEMBI CTPYKTYPHO OpPTaHU30BAaHbI IO  MPUHIUILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX NPEACTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHs O CTPOEHUU aTOMa U XUMHUYECKOU CBSI3H;

— TMPEICTABJICHUM 00 DJIEKTPOJIUTHUYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTrnyueckne 3HAHMS PACCMATPUBAIOTCA HA OCHOBE AMIMPHUYECKHU
MOJIyY€HHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJIHOTO
YPOBHS K JpYyromMy, BbIIOJHAS (PYHKIMHM OOBSCHEHUS M NPOTHO3UPOBAHUSA
CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH IMPAKTUYECKOTO NMPHUMEHEHUS U IOJYYCHHUS
M3Y4aeMbIX BEILIECTB.

OcBoenne mporpaMMmbl MO XUMHUU  CIOCOOCTBYeT  (pOPMHPOBAHHIO
IIPEICTABJICHUA O XMMHUYECKOW COCTABIIOLIEH HAYYHOM KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K HAy4YHOMY 3HAHHUIO H
METOJIaM TIO3HaHUSI B Hayke. V3ydueHue XUMHUM TPOUCXOJUT C MPUBJICYCHUEM
3HAHUA U3 paHee M3YYEHHBIX YYEOHbIX MpeaMeToB: «OKpyKaloluid Mup»,
«buonorusi. 5-7 knacce» u «dusmka. 7 xkiaacey.

[lpyu w3ydeHHMH XUMHHM TPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKON HAayKh KakK OOJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUECKOU
NEATEIIbBHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL
3amaua y4eOHOTO TMpeaMera COCTOUT B (OPMHUPOBAHUU CUCTEMBI XHUMHUYECKUX
3HAHUN — BaXXHEUIUX (haKTOB, MOHSATUHN, 3aKOHOB M TEOPETUUYCCKUX IMOJIOKEHUMH,
JOCTYIHBIX O00OOIIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, sI3bIka HayKu, B



npuoOIIEHNH K HAyYHbIM METOJaM TIO3HAHUS TPU W3YYEHUH BEIIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUU W PA3BUTHU IMO3HABATEIHHBIX YMEHUHN H
UX TPUMEHEHMH B yueOHO-TIO3HABATENbHON M  y4eOHO-HMCCIIe0BATEIBCKOM
NeSTeIbHOCTH, OCBOCHHUM TMpaBWJ 0€30MacHOTO oOpaiieHusi ¢ BEHIeCTBaMU B
ITIOBCEJHEBHOM KU3HU.

[Ipy m3ydyeHHH XMMUM HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS BaKHOE
3HaY€HUE NPUOOPENIH TaKue LENH, KaK:

— (dopMHpOBaHHE WHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPUHITUIO PEIICHHIH,
COCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHUST Ha  CHCTEMAaTHYeCKOe  MPUOOIICHHE
00ydJaromuxcss K CaMOCTOSITEIbHONM TI03HABATEIBHOW JCSATEIBHOCTH, HAYYHBIM
MeToJaM TMO3HaHus, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XMWY,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0yJarOIUMUCS
OmbITa Pa3HOOOPA3HON [1€ATENILHOCTH, IO3HAHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KITIOYEBBIX KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3MYHBIX BUIOB JEATEITHLHOCTH;

— (¢dopmupoBaHue o0O0med (QYHKIIMOHATBHOM ¥  €CTECTBEHHO-HAy4dHOM
rPAaMOTHOCTH, B TOM UHCI€ YMEHHA OOBSICHATH U OLEHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHpA, HWCIOJIb3YS 3HAHUSA M OIBIT, MOJYYEHHBIE TPU H3yYECHUH
XMMHUH, TPUMEHATh WX MPU PEHICHHH MpoOJieM B TOBCEIHEBHOW KWU3HU H
TPYJIOBOU JAEATEIbHOCTH;

— (¢dopmupoBaHre y O0OydyawIIUXCS TYMAHUCTUYECKUX  OTHOIICHHIA,
NOHUMAaHUS LEHHOCTH XUMHUYECKUX 3HAHUWA [JI1 BBIPAOOTKHA 3KOJIOTHMYECKH
1eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY W TPYIAOBOW JEATENBHOCTH B LEJSIX
COXPAHEHMsI CBOETO 310POBbS U OKPYKAIOIIEH NPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBALMU K OOYYEHHUIO, CIMOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOGHHSI  OOILEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOGUIsl U HAMPaBIEHHOCTH JAJIbHEHIIIETO
00yueHwus.

OOmree 4MCIO YacoB, OTBENEHHBIX JUIsI H3YYEHHs] XUMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJEN0), B 9 kiacce — 68 yacoB (2 yaca B HEJETIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabLHbIE XUMUYECKHE MOHATHS

[Ipeamer xumMuu. PoJib XUMHUM B JKM3HHM 4YEJOBEKa. XMMHUS B CHCTEME HAYK.
Tena wu BemiectBa. @PU3NYECKUE CBOMCTBA BEIIECTB. AIpPEraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMUS B XUMUU. UYHUCTHIE BEIIECTBA U CMECH.
CriocoObl paszeneHust CMeceH.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE dyeMeHTbl. CHUMBOJBI XUMHUYECKHX
37eMeHTOB. [IpocThie U CII0kKHBIE BEHIECTBA. ATOMHO-MOJEKYJIAPHOE YUEHUE.

Xumuyeckas ¢GopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3akoH TIOCTOSHCTBAa cocTraBa BemiectB. OTHOcHUTENbHAasE aToMHas Macca.
OTtHOcuTeNnbHAst MOJIEKYJsIpHas Macca. MaccoBasi J10Js1 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KosmuectBo BemecTtBa. Mosbs. MossipHass Macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl U 4YHUCJA CTPYKTYpHBIX €IUHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCIMHEHUH.

du3nuecKkue U XUMUYECKUE SIBJICHUSI. XUMUYECKas peakiusl U e€ MpU3HAKHU.
3aKOH COXpAaHEHUsT MacChl BEHIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKIHi (COSTUHECHHUS, PA3JI0KEHUS, 3aMeIeHs, 0OMEHA).

Xumuueckuili IKCnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCyAOH, mpaBuiamMu paboThl B J1abopaTopuu U
npuémMamMu oOparieHus: ¢ JJabopaTOPHBIM 00OpPYAOBAHUEM, U3YUYEHHE U OIMHCAHUE
¢u3nyecknx CBOWCTB 0Opa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nueckux (IUIaBIIEHUE BOCKa, TasiHUE JibJa, pPACTUpPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAlMs BOJbI) M XUMUYECKUX (TOpEHHE CBEYHU, MPOKATUBAHUE
MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTOMN) SIBJICHUMN, HAOIIOJACHUE U
ONMCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pas3lioKeHHE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3aMMOACHUCTBHUE *kele3a ¢ pactBopoM cos meau (11),
U3y4YEHHE CIIOCOOOB pa3AelieHUus] CMECEl: C TMOMOIIbI0 MarHura, (hPUIbTPOBAaHHE,
BBIMIAPUBAHKUE, NUCTUUIAIMA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKU TOBAPEHHOMN
coid, HaOmIOJEHWE UM  ONUCaHWE  PEe3yJbTaTOB  MPOBEJICHUS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3[IaHHE MOJENEH MOJIEKYT
(1rapocTep>KHEBBIX).

BaskHelnue nmpeacTaBUTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sneMeHT u mpocroe
BelecTBO. HaxoxneHue kuciaopoja B mpupoje, (GU3NUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucnopona. CrocoObl



MOJIyYCHUs KHUCIIOpOoJa B Jlaboparopud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHcjaopoja B npupojie. O30H — ayioTpornHas MoAu(UKaIMs KUCIOPO/Ia.

TermnoBoit >PdexT XUMHUECKOW peakluu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE pPEaKUMU. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHUE
BO3/lyXa, YCWICHHUE MapHUKOBOTO 3¢ deKTa, pa3pyileHue 030HOBOTO CIOs.

Bonopon — »snemeHT M mpocroe BemecTBO. Haxoxnaenue Bomopoaa B
npupojsie, (U3MUECKMe U XMMHYECKHE CBOWCTBa, NPUMEHEHHE, CIOCOOBI
nosrydenus. Kucinorst u coim.

Monsipabiii 00bEM razoB. Pacuérsl Mo XUMHUUECKUM YpaBHEHUSIM.

dusnueckue cBoWcTBa BOABL. Boma kak pacrBopurens.  PacTBOpEL
HacelnieHHple W HEHACBIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBas 707151 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Poisib pacTBOpOB B IpUpOJE U B KU3HU 4ejloBeka. KpyroBopoT BOJIbI B MPUPO/IE.
3arpsi3HeHHe NMPUPOJIHBIX BOoA. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanusi nHeopranumdeckux coeauHenuit. Oxcunnl. Knaccudukanus
OKCHJIOB:  cojieoOpa3zywoniue  (OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecoJieoOpazyromue. Homenknarypa okcunoB. Pusnueckue U XUMHUYECKHE
cBoiicTBa OKCUAOB. [lomyueHue okcHioB.

OcHoBanusi. Krnaccudukaiuss OcCHOBaHUM: MIEIOUYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBanHui. Dusznueckne M XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnor. dusndeckue u
XUMHUECKHe cBolicTBa kuciaoT. Psa aktuBHoctn MertammioB H. H. bekerosa.
[lonyyeHnne KHCIIOT.

Comu. Homenknatypa cojieil. PuU3nuecKUe M XUMHUYECKHUE CBOMCTBA COJICH.
[losryuenue couieid.

['eneTnueckasl CBSI3b MEXKY KJaCCaMHU HEOPTAaHWYECKUX COEIWHEHUU.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE OMPEAECICHUE COJIEP>KaHUs KUCIOPOJa B BO3JyXe, MOJIyYeHHE,
coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOMCTB KHCIOpPOJa, HAOIIOJEHUE
B3aUMOJICUCTBUSL BEHIECTB C KHUCJIOPOJOM M YCJIOBUSL BO3HUKHOBEHUS U
NpeKpaiieHusi ropeHus: (moXkapa), O3HAKOMJIEHHE C oOpas3llaMu OKCHUIOB U
ONMCAaHHE WX CBOMCTB, IOJIyY€HHE, COOHMpaHuE, paclo3HaBaHUE M HU3YUYECHHE
CBOMCTB Bojopoja (ropeHue), B3aumojeiicteue Bogopoaa ¢ okcumom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHUEOMATEpUAIOB), HaOIOJEeHUE 0OpPa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHME OCOOEHHOCTEH pPacTBOPEHMsI BELIECTB C
Pa3IMYHOW PACTBOPUMOCTBIO, TPUTOTOBJIICHHE PAacCTBOPOB C ONPEACIEHHOU
MacCOBOW JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJECUCTBUE BOJBI C METAILUIAMU
(HatpueM U KaimblUeM) (BO3MOKHO  MCIOJIb30BAaHHWE  BUJEOMATEPHUANIOB),



ucciiefjoBanue  oOpa3lloB  HEOPraHMYECKHX BEIIECTB  Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUs OKPACKU MHJIMKATOPOB B PAcCTBOpPAaX KHUCIOT U IIETOYECH,
uzydyeHue B3aumogenctBus okcuga meau (Il) ¢ pactBopom cepHON KHCIOTHI,
KUCJIIOT € MeETaUlaMM, pEaKUMi HEUTpaau3aluy, IOJy4YeHUE HEPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOTO METa/lla JIPYTMM M3 PacTBOpPA COJIM, PEIICHUE
ADKCIEPUMEHTAIBHBIX 3a7ady Mo TeMe «BaxHelmue Kiacchl HEOPraHUYEeCKHX
COEIUHEHUI.

HHepuoanueckuii 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
yiemeHToB JI. W. MengeseeBa. CtpoeHue aTromMoB. XUMHYECKasi CBS3b.
OKuCINTEJbHO-BOCCTAHOBUTEIbHBbIE PEeaKINU

[lepBpie MOMBITKM KIACCH(PUKAIIMM XUMHUYECKUX dJIeMEHTOB. [loHsTue o
TpYIIax CXOJHBIX JJEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAUIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIC OKCHIBI
Y TUAPOKCHUJIBI.

[lepuonnueckuii 3akoH. llepuoauyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB /1.
. Menpeneena. Koporkonepuognas ¥ JJMHHOTIEpUOAHAs  (DOPMBI
[lepuonnueckori cucrembl xumudeckux 3yeMeHToB J[. M. MenneneeBa. llepuomasl
u rpynnbl. Dunyeckuii CMBICHT TOPSJIKOBONO HOMEpa, HOMEPOB MEpHOaa H
TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Dnekrponsl. CTpoeHue
AMEKTPOHHBIX  000JI0YEeK aTOMOB TepBbIX 20 XHUMHYECKUX  DJIEMEHTOB
[lepuonnueckont cucremsl Jl. . MenaeneeBa. XapaKTepHUCTHKAa XUMHYECKOIO
3JIEMEHTA TI0 ero nmojoxeHuto B [leprnoanueckoit cucreme l. M. Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAUTMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U MEPHUOTaM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanueckoil CHCTEMBI XUMHUYECKHAX
AJIEMEHTOB U1 pa3BUTHS Hayku W mpaktuku. J[. M. MenneneeB — y4d€HbId U
rpak1aHMH.

Xumuueckas cBA3b. KoBajeHTHas (mossipHas W HENOJISIpHAsl)  CBS3b.
DIIEKTPOOTPHUILIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Cremnenb OKHUCIICHUS. OXHUCIUTENHHO-BOCCTAHOBUTEIIHHBIC pEaKIINH.
[Ipouiecchl OKUCIEHMST U BOCCTaHOBJEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

U3ydeHHe 0Opa3l0B BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA IIMHKA C pacTBOpaMM KHUCIOT M IIEJIOYEi, IMPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPHI  OKHCIHUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMI
(ropeHue, peakiuy pasyIoKEHUs, COSTUHEHNA ).

Meosrcnpeomemmnovie ceAa3u



Peanuzarusi MeXNpeaMETHBIX CBSI3€H MPU W3YYCHHMH XHMHUH B 8 Kiacce
OCYIIECTBJSIETCS. 4Yepe3 WCIOJb30BaHWE KaK OONMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK W TOHATHH, SBISIIONIAXCS CHUCTEMHBIMU JUISI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO IIMKIIA.

OO0mue ecTecTBEeHHO-HAayYHbIC TOHATHS: HAaydHbIM (pakT, THIOTE3a, TEOpHs,
3aKOH, aHajiu3, CHHTE3, KiaccuduKkaius, MepUOJUYHOCTb, HAOJIOJCHHE,
HKCIIEPUMEHT, MOJICIMPOBAHKUE, U3MEPEHUE, MO/IEITb, SIBJICHUE.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIU],
U30TOTBI, PaTUOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKUN 3apsijl, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIEeCTBA, Ta3, (PU3MUYECKHWE BEIMYHMHBI, €IHMHHIIBI
HU3MEpPEHUs, KOCMOC, TUTaHEThI, 3BE3/b1, COJHIIE.

buonorus: dorocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HbIE MCKOIAeMble, TOILTUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKasl peaKuus

[lepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMHAYECKUX AJIEMEHTOB /I,
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MCHCHHUH CBOMWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KalublUsd H HUX
COCIMHECHUM B COOTBETCTBHHM C IIOJIOKEHUEM »JJeMEeHTOB B Illepnoamueckon
CHUCTEME M CTPOCHHEM HUX aTOMOB.

CrtpoeHue BelIeCTBA: BUIbI XUMHUYECKOW CBS3U. THIBI KPUCTAUTMYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJAa XUMUYECKOM CBS3H.

Knaccudwukaims w1 HOMEHKIATypa HEOPTaHWYECKHX BEIISCCTB. XHUMHYCCKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCSA K Pa3IUYHBIM KjaccaM HEOPTraHUYECKHUX
COEMHEHUN, TEHETUYECKasi CBSI3b HEOPTraHUYECKUX BEIICCTB.

Knaccudukaruss XuMU4eCKUX peaklUid M0 pa3IuYHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy Y4YAaCTBYKOIIMX B PEAKIMU BEIHIECTB, MO TEIIoBOMY 3¢ (deKTy, o
W3MEHEHUIO CTETCHEW OKHUCICHMS XMMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, TIO
Y4acTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEAKIIMHA, TEPMOXUMHUIECKUE
ypaBHEHHUS.

[lonsitue o ckopoctu Xumudeckon peakuuu. IloHsTue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusiX. IIoHSITHE O TOMOTEHHBIX M T€TEpOTCHHBIX
peakiuax. Ilonsatue o xarammse. [loHsATHE O XMMHUYECKOM paBHOBeCHH. DaKTOPHI,
BIIUSIONIME HAa CKOPOCTh XUMHUYECKOW pEakiMh U TMOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

OXHMCIUTEILHO-BOCCTAHOBUTENBHBIE peaKIu, AJICKTPOHHBIN OajaHc
OKHUCJIMTEJIbHO-BOCCTAHOBHUTEILHOM peaKIuu. CocraBieHue ypaBHEHHIA



OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEAaKIMd €  HUCHOJBb30BAHMEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUYECKONW THCCOUMALUHU. DJIEKTPOJUTHI U HEAJNEKTPOJIUTHI.
Katuonsl, anvonbl. MexaHW3M [OHCCOLMAIMM BEUIECTB C pPa3jIMYHbIMU BUIAMU
xuMu4deckoil cBsizu. Crenens auccouuanuu. CuiibHbIE U Cl1a0ble SJIEKTPOJIUTHL

Peakiiuu noHHOro oOMeHa. YClIoBUS MPOTEKaHUS PeaKIMii HOHHOTO OOMeEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIE YpaBHEHHsS peakuuid. CBOWCTBa KHCIOT,
OCHOBaHMM M coJiek B CBETe TPEACTABICHUH 00 DICKTPOJUTUUECKOMN
nuccouranuu. KauecTBeHHbIE peakiy Ha MOHBL. [loHsATHE O TMIpPOU3E COJEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHX
BCIIECTB — METAUIOB M HEMETAUIOB (Tpadura W aiMasza), CIOKHBIX BEIIECTB
(xmopuaa HaTpusi), WUCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEUCTBUSA PA3IUYHBIX (PAKTOPOB, UCCIEAOBAHUE DIECKTPOMPOBOJHOCTH
pacTBOpOB  BEIIECTB, IMpOLECCa JUCCOLMALMU KHUCIOT, IIEIOYed U coJien
(BOBMOKHO  HCIOJBb30BAaHME  BHJIEO  MaTepHajoB), MPOBEAEHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  NPOTEKaHWsS  peakluii  HMOHHOro  oOMeHa
(oOpa3oBanme ocajka, BbIICIIEHWE Tra3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKlui
(ropeHue, peakuuu pasloKEeHUs, COCAUHEHHUS), Paclo3HaBaHUE HEOPTaHHUYECKHX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX PpEAKUMHA HA  HOHBL, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a7a4.

HemeTanbl u uxX coeIUHEeHUS

OOmass xapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKHe CBOWCTBA IMPOCTHIX
BCIIECTB — TaJOT€HOB. XMMHUYECKHME CBOWCTBA Ha TMpPHUMEpPE  XJIOpa
(B3auMOJIEHICTBME C MeETaUlaMH, HEMeTaUlaMH, IejaodamMu). XJIOpOBOJAOPO.
ConsiHasi KUCJIOTa, XUMUYECKUE CBOWCTBA, MOJIyd€HHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJAOPOJA HA OPraHM3M YelOBeKa. BaHeWine XJIOpHUAbl U HX
HAXOXJICHHE B MPUPO/IE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHH okucieHusi. CtpoeHne W (PU3NYECKHE CBOMCTBA
MPOCTHIX BEHIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAIIMNA KUCIOPOIa
u cephl. XuMHUeckue cBoWcTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (DU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KAK MPEIACTABUTENM KHCIOTHBIX OKCHJIOB.
Cepnast  kucnorta, (Qusmueckue U XUMHUYECKHME cCBoilcTBa (oOmue  Kak
NpPEeACTaBUTENSl KJlacca KHUCIOT M creuupuyeckue). XUMUYECKUE peakluH,
JeXalye B OCHOBE IMPOMBIILIEHHOTO CMOco0a TMOJMy4YEHHUs] CEPHOW KHUCIOTBHI.
[Ipumenenue cepHoil kKMCHOThL. COJIM CEpHOM KHMCIOTHI, KAUECTBEHHAs peaklvs Ha



cynbdar-uod. Haxoxkaenue ceppl W €€ coenuHeHU B Tpupoje. XUMHUECKOE
3arpsA3HECHUE OKPYXAIOIIE Ccpelbl COCAUHEHUSAMHU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HCHUE BO3JlyXa W BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OOmas xapakrepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEMEHU OKHUCICHHUSA. A30T, PaCIpOCTPAHEHUE B MPUPOJE,
dbuznuecKkue U XUuMU4Yeckre cBorcTBa. KpyroBopot azora B npupojie. AMMHUAK, €ro
duznueckne U XUMHUYECKHE CBOMCTBA, MOJyyeHUe U npuMenenue. Coiau aMMOHMUS,
ux ¢u3NYecKue M XUMHUYECKHE CBOMCTBA, MpuUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHHUA. A3O0THas KHCIOTa, €€ TOoJIydeHHe, (PU3NYECKUe U XUMHUUYECKUE
cBolcTBa (OOlIME Kak TMpPEJACTaBUTENS Kiacca KHCIOT U crenupuyeckue).
Hcnonb3oBaHWE HUTPATOB W COJIGH AaMMOHHS B KayeCcTBE MUHEPABHBIX
ynoOpeHuil. XuMHU4YeCKOe 3arps3HeHUe OKPYKAIOIIEH Cpelbl COSAUHCHUSIMHU a30Ta
(KUCIIOTHBIC JIOKIHW, 3arps3HEHHE BO3MyXa, IMOYBBI U BogoEMOB). Docdop,
aoTpornueie  Moaudukammu Gocdopa, ¢GuU3MUECKHE U XUMUYECKHUE CBOMCTBA.
Oxkcup dochopa (V) u bochopHas kucinoTa, pu3ndecKue U XUMUIECKUE CBOKUCTBA,
nosydenue. Mcnonb3oBanue (ocdaToB B KaueCTBE MUHEPAIbHBIX YA0OpEHUI.

OOmas xapakrtepuctuka 31aeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTENEHU  OKUCJICHHUA.  YTIEpOH,  aUIOTPOIIHEIC
Moau(pUKaIMKM, PacIpPOCTpaHEHUEe B TpHUPOJe, GU3HUECKHE U XUMHYECKHE
cBoiicTtBa. AncopOuums. Kpyrosopot yrinepona B npupoge. OKcuabl yriaepoja, ux
dbuznueckue W XUMHYECKHE CBOMCTBA, JEHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTHYECKHE IMPOOIEeMBbl, CBS3aHHBIE C OKCHIIOM
yraepoaa (1V), rumore3a ra00aJbHOTO TMOTEIICHUS KJIMMAaTa, MapHUKOBBIN
a¢pdekr. YronapHas kucIoTa U €€ CoiM, uX (U3NIECKHEe M XMMHUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHue. KayecTBeHHass peakiuss Ha KapOOHAT-UOHBL
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEJILCKOM
XO35ICTBE.

[lepBoHauanbHbIe TOHATUS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHHUSX
yriepoaa (MeTaH, 3TaH, dTWICH, alleTUJICH, dTAHOJI, TJUICPUH, YKCYCHAsI KUCIIOTA).
[lpupognpie HMCTOYHUKUA YIIEBOAOPOAOB (yroyib, MNPUPOJHBIM ra3, HEPTH),
OPOAYKTHI UX mepepaboTku (OE€H3WH), MX POJb B OBITY W MPOMBIILICHHOCTH.
[lonsiTe 0 OMONOTUYECKH BA)KHBIX BEIIECTBAX: KUpPaxX, OCNKax, YriaeBoJax — M UX
poax B JKHM3HM 4YeloBeKa. MaTepuallbHO€ €IUHCTBO OpPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHECHUIA.

Kpemunii, ero ¢usmueckue U XUMHUYECKUE CBOWCTBA, IMOJy4YCHHE U
npumeHenne. CoenuHeHuss KpemHHs B mpupone. OOmme npexacraBieHust 00
okcuge kpemuus (1V) m kpemuueBoit kucinote. CUIMKAThl, UX HCIOJb30BAaHUE B
ObITY, B TMPOMBIIUICHHOCTH. BakHeWllne CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobGrembl 6€30macHOro HCIOIB30BaAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEIHEBHOM >KU3HHU.

Xumuueckuii IKcnepumenm:

HU3ydeHrue 0O0paslloB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
NpOBEJCHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPHII-MOHBI U HAOJIOJCHHE MPU3HAKOB
WX TIPOTEKAHMsI, OMbITHI, OTpaxkaromue (UINIECKUE U XUMHUUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEAWHEHUN (BO3MOXHO WCIMOJIb30BAHUE BHJICOMATEPHUATIOB),
O3HaKOMJIEHHE C oOpasnaMu XJOpUIOB (TaJOTeHHIIOB), O3HAKOMIIEHHE C
obpazamMmu  ceppl W e€  COeQUHEHMsIMU  (BO3MOXXHO  HCIOJIb30BaHHE
BUJI€OMAaTEpUaioB), HaOJOJEHUE Mpolecca OOYIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLEHTPUPOBAHHOW  CEPHOWM  KHUCIOTBHI, H3Yy4YEHHUE XUMHUYECKUX CBOUCTB
pa30aBJIeHHOM CEepPHOM KHUCIIOTHI, MMPOBEEHUE KAaUeCTBEHHON pPEaKIMU Ha CyJb(arT-
WOH W HaOJIOJICHWE TpH3HAaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NIECKUMH
cBOMcTBaMM a3oTa, ¢dochopa W HX coeauHEHUH (BO3MOXKHO HCIIOJIH30BAHHE
BHJICOMATEPHUAIOB), 00Opa3laMu a30THBIX U (POCHOPHBIX yIOOpPECHUM, TOIyYCHHE,
cobupaHue, pacro3HaBaHUE W M3YyUYCHHE CBOMCTB aMMMaKa, TMPOBEIACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS U (PocdarT-uoH M H3ydeHHE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIOB), W3Yy4YECHHUE Moienen
KPUCTAIMUYECKUX pemeEToK anMmasa, rpadura, ¢yliepeHa, O3HAKOMIJIGHHE C
OpoIeccoM  aAcopOLMU PAcTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJIyYEHUE, COOMpaHUE, PaClO3HABAHUE U HU3YYEHUE
CBOMCTB YIJICKUCJIOTO Ta3a, MPOBEICHHE KAaYECTBEHHBIX pEaKIUil Ha KapOoHAT U
CWIMKAT-UOHbl W H3YyYEHHE TMPU3HAKOB MX MPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKUMEN CHWIMKATHOW MPOMBIIUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o treMe «BakHene HeMeTauibl U UX COSITUHEHUS).

MeTaujbl 1 HX COeTUHEHUS

OO6mras XapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAHUU
ux nonoxeHus B [lepuoamueckoil cucreMe xumudeckux osnemeHtos [J[. I
MenneneeBa u crpoeHuss aroMoB. CTpoeHue MeTawioB. Metajumueckas CBSI3b U
METAJUIMYECKAs ~ KPUCTAJUIMYECKAss  pEemeETKa.  DNEKTPOXUMHUYECKUA  PAX
HaNpsDKEHUH MeTamioB. PU3NYECKne U XUMHUYECKHE CBOWCTBA MeTauioB. OOmme
crocoObl MoJydeHus: MeTauioB. [IOHATHE O KOPPO3MH METAIOB, OCHOBHBIC
crnocoObl 3amuThl UX OT Koppo3uu. CruiaBwl (CTallb, YYTYyH, IIOPATIOMUHHIA,
OpoH3a) U UX MIPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[llenmoynsie MeTawipl: moJjioxkeHue B llepuogudeckoil cucteMe XUMHUYECKHX
anemeHTtoB JI. . MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
duznueckue U XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpust U Kanus). OKCUAbl U



TUAPOKCUIBI HaTpusa U Kamus. [lpyumMeHeHue MIEIOYHBIX METaVIOB M HX
COCJIMHCHUM.

[llemouyHo3eMeNbHBIE  METaUIbl MAarHMi W KaJlbI[Mi: MOJOXKEHHE B
[leprnoanueckon cucreme xummuueckux syeMeHtoB JI. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HAXOXJEHUE B npupojie. Pu3nueckue U XUMUIECKUE CBOMCTBA MarHus
U Kanblivs. Baxueliine coeauHeHUs Kaiblus (OKCHI, THIAPOKCHI, COJIK).
JKEcTkocTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AmoMunMil: nonoxenue B [lepuoandeckoid cUCTEME XUMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aTOMa, HAXOXICHHE B npupoie. Pu3HUECKHe U
XUMHUYECKUE CBOMCTBA almOMUHUS. AMDOTEpHBIE CBOWCTBA OKCHJIIAa U TUAPOKCHUAA
AITFOMHHUS.

Kenezo: nonoxenue B Ilepuoanueckord cucreMe XUMUYECKUX 3JIEMEHTOB JI.
N. MengeneeBa, CcTpoeHuE aroMa, HaxoxzacHue B Ipupone. Dusmueckue u
XUMUYECKHe CBOMCTBA kene3a. OKCHIbl, THAPOKCUABI U cofu kene3a (1) u xenesa
(H), ux cocraB, CBOMCTBA U MOJYUYCHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE ¢ oOOpasllaMd METAUIOB U CIUIAaBOB, HX (PU3NYECKUMU
CBOMCTBAaMH, M3YyYECHHE  pE3yJbTAaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCTOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS  OKCHIIA
KaJblMsl M HaTpusi C BOJOM (BO3MOXHO HCIOJIb30BaHHE BUIACOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MPOLECCA TOPEHUS XKeEJIe3a B KUCIOPOJIE
(BOBMOXHO  HCIIOJIb30BaHME  BHJACOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMKA HA WOHBI: MAarHvs, KaJbLMs, aJIOMUHHUS, LAHKA, >KEJe3a
(Il u xene3za (111), meau (1), HaOMOACHNE U OTMHMCAHKE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HMOHAaMHM HaTpus, Kalusd U Kaublsd (BO3MOXHO HCIOJIb30BaHHE
BHUJICOMATEPHUAJIOB), HCCIEAO0BaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHAA ATIOMUHUA
Y TUJIPOKCHJIA LIUHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3aa4 no TeMe «BaxHenmue
METAJUIBl U UX COCTUHEHUS.

XuMHA U OKPYKAKIIAs cpeaa

BemiectBa u Marepuansl B TOBCEIHEBHOM KW3HU 4YeJNOBEKa. be3omacHoe
UCMOJIb30BAaHUE BEILECTB U XMMUYECKUX peakuui B ObiTy. IlepBas momoins mnpu
XUMHYECKHX 05KOTaxX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYXalollel cpeanl (mpenenbHas OMyCTUMAas
KoHIleHTparwus BemiecTB, ganee — [1/IK). Ponp xumun B pemeHnn 3K0JI0THYECKUX
npoOJiem.

Xumuueckui 3kcnepumenm:

u3ydeHue oOpas3IoB MaTepuajoB (CTEKJIO, CIUIAaBbl METAJIOB, TMOJIMMEPHBIC
MaTrepuallbl).

Mescnpeomemmnoie cea3u



Peanuzarusi MeXNpeaMETHBIX CBSI3€H MPU HW3YYCHHMH XHUMHUH B 9 Kiacce
OCYIIECTBJSIETCS. 4Yepe3 WCIOJb30BaHWE KaK OOMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TaK W TOHATHH, SBISIIONIAXCS CHUCTEMHBIMU JUISI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTO IIMKIJIA.

OOurue ecTecTBEHHO-HAayYHbIE MOHATHS: Hay4YHbIA (DaKT, TUIIOTE3a, 3aKOH,
TEeOpHs, aHalM3, CHUHTE3, KiIaccupuKaius, MNEPHOIUIHOCTh, HAOIIOICHHUE,
IKCIEPUMEHT, MOJICJIMPOBAaHUE, W3MEpPEHHE, MOJIElb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEeXHOIOTHS, MaTepHaIb.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TONBIL, PAAUOAKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUNA 3apsil, MPOBOIHUKH,
MOJIyIIPOBOJIHUKH,  JAUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPHCTATUINIECKAs
peméTka, CIiaBbl, (DU3UYECKUE BEIUYWHBI, CAUHUIBI HU3MEPEHHUS, KOCMHYECKOE
NPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢dotocunres, apixanue, Ouochepa, IKOCUCTEMA, MUHEPAIHHBIC
yIOOpEHNsI, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, MMUTATEeIIbHBIC BEIIECTBA.

['eorpadms: atmocdepa, ruapochepa, MHUHEpATIbl, TOPHBIE TOPO/IHI,
TM0JIE3HBIE MCKOIAeMBbIe, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMS IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS TNPOTPaMMBl  OCHOBHOTO  OOIIETo
00pa3oBaHusl JOCTUTAIOTCS B XOJi€ OOy4YeHHs] XUMHUU B €AUHCTBE Y4YeOHOU u
BOCIIUTATENILHON JEATEILHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUUCKUMHU
COLUMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH, IPHUHITHIMU B
oOllecTBe MpaBWIaMM W HOpPMamMu TNOBEAEHUS M CIOCOOCTBYIOT TpolieccaMm
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMAIM3ALMU O0yUYaOLIUXCS.

JIM4HOCTHBIE  pe3y/ibTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJACTBOBATbCA  CUCTEMOW  MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUMH W
pAaCIIUPEHUE OIbITA JEATEIBHOCTA Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMSA:

IIEHHOCTHOTO OTHOIIIECHHSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACIEAWIO0, MOHUMAHUS 3HAUYEHUS XMMHUYECKOW HAyKh B KU3HU
COBPEMEHHOTO O0IIecTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHON HH(MOpMaiuei o
NEPENOBBIX JOCTHKECHHUSIX M OTKPBITHAX MHPOBOM M OTEUYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUAX 00 YCTpOMCTBE MHpa U 00IECTBa;

2) rpakIaHCKOT0 BOCTIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M TpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIEIOBATEIILCKOW,  TBOPYECKOM M JAPYrHX  BUJAX
JESTENFHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM [EATENbHOCTH MpPH
BBINIOJIHEHUM  Yy4€OHBIX, TIO3HABATENbHBIX 3a/1ay, BBIIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUH y4E€OHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
U B3aUMOINOMOINM B TPOIECCe OTOM yuyeOHOU JesATEeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIECHME W TMOCTYIIKM CBOMX TOBApHILEW C MO3HUIHH
HPABCTBEHHBIX W MIPABOBBIX HOPM C YYETOM OCO3HAHHUSA MOCIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOUM peaKiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKUM U COCTaBJIIOLINE
OCHOBY [JIsl TIOHMMAaHUS CYIIHOCTU HAyYHOW KapTUHBI MUpa, MpPEACTaBleHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSl MPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEIOiA, O pOJIM XUMUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MTO3HABATEIbHBIE MOTHBBI, HANPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUN IO
XUMHUHM, HEOOXOIUMBbIE i OOBSCHEHHS HAOIIOJaeMBbIX MPOILIECCOB U SIBJICHUM,
MO3HABATEIbHON, WH(GOPMAIMOHHOW M YMTATEIbCKOW KYJIBTYpbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW pPaboOThl C y4eOHBIMU TEKCTaMH, CHPaBOYHOM



JUTEPaTypOr, JIOCTYIIHBIMH TEXHUYECKHMMH CpEICTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpeC K OOYYEeHHI0O W TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM UM HUCCIEA0BATEIbCKOM
NeSTebHOCTH, K OCO3HAaHHOMY BBIOOPY HAIMpPaBICHHOCTH M YPOBHS OOydeHHUS B
JTaTbHEHUIIICM;

4) popMHUpPOBaAHHA KYJIbTYPbI 310POBbI:

OCO3HAHME UEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBbIM 00pa3 *U3HU, OCO3HAHUE MOCIEICTBUN U
HENPUSITHE BPEIHBIX MPUBBIUEK (YNOTPEOICHUS AIKOTO0Jis, HAPKOTUKOB, KypeHus),
HEOOXOAMMOCTH  COOMIOAECHUS TpaBuil OE€30MAaCHOCTH TMpU  OOpalleHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOTO BOCTIMTAHUSI:

UHTEpEC K MPaKTUUYECKOMY M3Y4YEHHIO MPO(eccHil u TpyAa pazIMyHOTO PoJa,
YB@KEHUE K TPYyLy U pe3yjibTraTaM TPYAOBOW AESITENBHOCTH, B TOM YMCJIE Ha
OCHOBE TPWMEHEHHUS TPEIMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIA BBHIOOD
WH/IUBHUyaJbHON TPAECKTOPHUH TPOJIODKEHUS 00pa3oBaHUsI ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON TPO(EeCcCHOHATBHON EATETbHOCTH U Pa3BUTUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb a/IallTUPOBATHCS B MPO(PECCHOHAIBHON Cpene;

6) 3K0J10rH4YeCKOro BOCIHTAHHA:

HKOJIOTUYECKU IIeJIECO00pa3HOe OTHOIIEHHE K TPHUPOAE KaKk HCTOYHHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTH 3I0POBOTO U
O0e3omacHOoro oOpa3a JKWU3HHM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy M ICUXUYECKOMY 3/J0POBBIO, OCO3HAHHE LIEHHOCTU COOJIIOJEHUS
npaBwi 0€30MMacHOTO TMOBEACHUS MPHU paboTe ¢ BEIMIECTBAMHU, a TAKKE B CUTYAIHSIX,
YTPOKAIONINX 37J0POBBIO M )KH3HH JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJyd4aeMble MPU H3yUYCHUU XUMHH, IS
pELIEeHHs 3a]a4, CBSA3AHHBIX C OKPYXKAIOLIEH NPUPOAHON CPEAOH, I NOBBILICHUS
YPOBHSI  SKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHUS  TJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM U IMyTell UX peIlIeHUsT MOCPEICTBOM METOJOB XHUMUHU,
HKOJIOTMYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIHLHOM,
KOMMYHUKATUBHOW W COLIMAIBHOW TMPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX pPE3yJAbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHPOBO33PEHHUSI OOIIECHAYy4YHbIE TOHSTUS (3aKOH, TeOpwus,
NPHHITAT, THIOTE3a, (aKT, CHCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPHIE
UCTOJIL3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX NPEIMETOB (OPMHPOBATH MPEICTABICHUE O LEIOCTHOU



HAYYHOW KapTUHE MHUpA, U YHUBEPCAIbHbIC y4ueOHbIC NEUCTBUs (TIO3HABATENBHBIC,
KOMMYHUKATUBHBIE, PETryJSTHBHBIC), KOTOpble oOecrnedynBaoT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOM
Nes TeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JAeiicTBUS

ba3oBble jloruyeckue AeiicTBUA:

YMEHHUSI UCHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS] [PU OCBOECHUU
3HAaHUU: PACKPBIBATh CMBICT XMUMHWYECKUX TMOHATHHA (BBIIETATh UX XapaKTEpPHBIC
NPU3HAKY, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTUMU TMOHSITUSMH), UCIOJB30BaTh
HNOHATHUS 1JI1 OOBSICHEHHSI OTAENbHBIX (DAKTOB U SIBJICHUM, BHIOMPATH OCHOBAHUS U
KpUTEPUHU [JIs1 KIACCU(PUKALMU XMMHYECKHX BEHIECTB M XMMUUYECKUX DPEaKlui,
yCTaHABIIMBATh NPUYUHHO-CJICICTBCHHBIC CBS3M MEXIYy OOBEKTaMH W3YUCHHS,
CTPOWTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TI0 AHAJIOTHH),
JienaTh BBIBOJBI U 3aKITIOYCHUS;

yMEHUE TMPUMEHATh B TpoOIleCCe TMO3HAHMS TMOHATUA (TPEIMETHBIE U
MeTaIpeMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIHU, UCIOIb3YyEMbIE B XUMHUH,
npeoOpa3oBbIBaTh LIUPOKO MPUMEHSEMbIE B XUMHHU MOJENbHbIE MPEICTaBICHUS —
XUMHUYECKUI 3HaK (CUMBOJI DJIEMEHTa), XUMHUYecKas Qopmylia U ypaBHEHHUE
XUMHUYECKON pEaKIMu — MPU PEIICHUH y4eOHO-TIO3HABATEIBHBIX 3a/1adu, ¢ Y4ETOM
TUX MOJENbHBIX MPEICTABICHUN BBISABISATE M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKA H3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIui,
BBISBISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYHHHO-CICACTBEHHBIE  CBSI3M U
IPOTUBOPEUHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble ucciaenoBaTebCKHE JeHCTBUSA:

YMEHHUE HCIIOIb30BaTh TMOCTABIIEHHBIE BOIPOCHI B KAaue€CTBE WHCTPYMEHTa
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJIs1 (POpPMHUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUII;

npuoOpeTeHre OombiTa MO IUIAHUPOBAHUIO, OPTaHM3AIMUM W TMPOBEICHUIO
YUCHUYECKUX OKCIEPUMEHTOB, YyMEHHEe Ha0mojaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, GopMylIupoBaTh 0000IIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABISATh OTUET
0 TIPOJICITaHHOM padoTe.

Padora ¢ nunpopmanueii:

yMEHHE BBIOWpATh, AaHAIM3UPOBATh W UHTEPNPETUPOBATH HH(POPMAIUIO
pa3IUYHBIX BUAOB M (OPM MPEACTABJICHUS, MOIy4aeMYyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JIATEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOYHBIC
nocoOusi, pecypchl HWHTEepHETa), KPUTHUUECKH OILIEHWBATH IMPOTUBOPEUUBYIO U
HEJJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHUE MPUMEHSATH PA3IMIHBIE METOIbI U 3aMpOChl NPH MOUCKE U OTOOpE
uHbOpPMAIIMK M COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJUMBIX ISl BBITOJHCHUS
y4eOHBIX M TO3HABATEJBHBIX 3a7a4 OMPEACIEHHOTO THUIIA, MPUOOPETCHHUE OTbITa B
00JIacTH  HCMOJB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOI aKTUBHOTO WCIOJIb30BaHUS Pa3IMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEIbHO BBIOMPATHh ONTUMAJIbHYIO (POpMy MpejcTaBieHus uHpopmanuu u
WUIIOCTPUPOBATh pElIaeMble 3aJaud HECJIOXHBIMU CXEMaMmH, JAuarpaMmMamH,
npyrumu Gpopmamu rpauKu ¥ UX KOMOUHAIUSIMU;

yMEHHE UCMHOJB30BaTh M aHAIU3UPOBaTh B TMpolecce Y4eOHOM U
UCCIIEIOBATENbCKOM JESITENbHOCTH WMH(GOPMALIMIO O BIUSHUU TMPOMBIILIEHHOCTH,
CEIbCKOTO XO35IMUCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOWIEH NPUPOJHOU
CpEIbL.

KoMMyHuKaTHBHBIE YHUBepcaJibHbIe YUeOHbIe JeiicTBHUS:

YMEHHS 3a7aBaTh BOIPOCHI (B Xojae aWasora W (WIM) JOHCKYCCHH) IIO
CylIecTBy  oOcyxaaemMod  TeMmbl, (GOpPMYJIMpPOBaTH  CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS NPEIJIOKEHHON 3a/1auu;

YMEHHUS  TPEJCTaBIsATh  IOJyYEHHbIE  PE3yJIbTaThl  IO3HABATEIbHO M
NEeSTeTbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTax; JeNlaTh IMPE3CHTAIUIO
pPEe3yJIbTaTOB BBITIOJIHEHUS! XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOpHOTO OIIbITa,
1abopaTopHOM paboThHI MO MCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYIHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIBPHOW W HCCICNOBATEILCKOW  JESITENILHOCTH  NPU  PEIICHUH
BO3HHMKAIOUIMX MpOOJEM Ha OCHOBE Yy4€Tra OOUIMX HHTEPECOB M COTJIACOBAHUS
no3uiuit (0OCyX/eHHus, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD), KOOPJMHAIIUS
COBMECTHBIX JIEUCTBUM, OINpEACIICHUE KpPUTEPUEB IO OIGHKE KadyecTBa
BBITIOJTHCHHOW Pa0OThI U JApYyTHE).

PeryasiTuBHbIe YHMBeEpPCaJbHbIe Y4eOHbIE 1eiCTBUA:

YMEHHE CaMOCTOSATENIFHO ONPEAeNsaTh IeIN ACSATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesTebHOCTh, BHIOUMpaTh Haubosee 3PdeKTUBHbIE CIOCOOBI pelieHus] y4eOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBIISAITh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA AITOPUTM JCHUCTBUM MPHU BBINIOJIHEHUM 3aJaHU C Y4ETOM
MOJIyY€HUS HOBBIX 3HaHMA OO0 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSAX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTara 3asBICHHOW IIeNM, yMEHHUE
UCMOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaracMbie B YCIOBUU 3aaHUIL.

MNPEJIMETHBIE PE3YJIbTATHI

B coctaBe nmpeaMETHBIX pE3yJNbTaTOB IO OCBOCHHUIO 0053aTEeIbHOTO
COJIepKaHusl, YCTAHOBJIEHHOTO JaHHOW enepanbHOM paboueil mnporpamMmoi,
BBICIISIFOT: OCBOEHHBIC OOYYAIOIIMMUCS HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI



NeucTBul, crneuuduueckue UL  OPEIMETHOW o0jactu  «XUMUSA», BHIIBI
NESATeTbHOCTH 10  TOJYYEHWI0 HOBOTO  3HAHUS, €ro  UWHTEpIpeTaIum,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CHUTYAIlHsX.

K koniry oOyuenust B 8 kiiacce mpeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHUNA: aTOM, MOJIEKYIa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOIHAS W HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJHMYECTBO BELIECTBAa, MOJIb, MOJSIpHas Macca,
MaccoBast 0JI1 XUMUYECKOTO AJIEMEHTA B COCIUHEHUH, MOJIIPHBIIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATENHLHOCTb, CTEMEHb
OKHCJICHUsI, XUMHUYECKas peakius, KiacCu(PUKaIUs peakiuidi: peaxIuu
COCIMHCHUS, PEAKIMH PAa3J0KEHHUs, PEaAKIMH 3aMEIICHHs, PEaKIUH
oOMeHa, 9K30- U PHJIOTEPMUUYECKHUE PEAKINH, TEIIOBOM 3PdeKT peaxium,
SAIpO aroMma, OHJIEKTPOHHBIM CIIOM aroma, aTOMHasi OpOUTalb, PaIUyC
aToMa, XUMHUYECKasi CBs3b, MOJIAPHAS W HENOJSIpHAas KOBAJECHTHAsl CBS3b,
WOHHAsl CBfA3b, MOH, KaTMOH, aHWUOH, PacTBOpP, MaccoBas JOJi1 BEIECTBA
(TIpo1ieHTHAsT KOHIIGHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHSATUH U
MPUMEHSTh 3TU NOHSITHUS MPU OMUMCAHUU BEILECTB U UX MPEBPAILCHUN;

e HCMOJBH30BaTh XHUMHUYECKYIO CHUMBOJIMKY JJiIsi COCTaBjieHUs (HopMyi
BEILIECTB U YPABHEHUIM XMMUYECKUX PEAKLUM;

e OMNpENEIITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApHBIX COEIMHEHHUSAX,
CTENEHb  OKUCJICHHUS  DJIEMEHTOB B OWHAPHBIX  COEIMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPENENEHHOMY KIIACCy COEIMHEHUN TI0
dbopmynam, BHUA XUMHUYECKOW CBSI3M (KOB&JICHTHAas M HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeBarb cMmbicn llepuogmueckoro 3axkona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh TMOHMMAaHHUE TEPUOJIUYECKONW 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX D3JIEMEHTOB OT MX moJsioxkeHus B llepuonuyeckoit cucreme,
3aKOHOB COXpPAHEHHUSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTazipo;

e OMNWCHIBATH W XapakTepu3oBaTh TaOamuHyro (opmy Ilepuonmueckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3idyaTh TOHATHUA  «IJIABHAS
noarpymmna (A-rpymnmna)» u «mobouynas noarpymmna (b-rpynma)», mansie u
OOJIbIIIME TIEPHUOJIbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpblE MMEIOTCS B
tabmune «llepuoamueckas cuctema xumuueckux anmementoB . I
MeHneneeBay C UYHMCIOBBIMM  XapaKTEPUCTHKAMU CTPOCHUS aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsija siapa, o0lee YUCIO AJIEKTPOHOB
U pacrlpeielieHne WX 10 JIEKTPOHHBIM CJIOSIM);

e KJaccU(UIIMPOBATH XUMUYECKUE DJIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 PekTy);

e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHYECKUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAasl OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XMUMHUYECKUX PEaKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKaHHUS XMMHWYECKHMX NpEeBpalleHuil B
Pa3IUYHBIX YCIOBUSX;

e BBIUUCISITE OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIHO  MAacChl
BEII[ECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO »dJieMeHTa 1o (opmyre
COEIMHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKOU peaKilnu;

e TMPUMEHSITh OCHOBHBIE OINEPAIMH MBICIUTEILHON JESTEIbHOCTH — aHAIN3
W CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHE, CHUCTEMAaTH3allMIo, KIACCU(UKAIIUIO,
BBISIBIICHUE TPUYUHHO-CICICTBEHHBIX CBSI3€M — [JIs1 M3YyYEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIMi, eCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAaHUS — HaONIO/IEHHEe, HW3MEpPEHUEe, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasbHBIA U MBICIICHHBIN);

e cCIEAOBaTh  NpPaBWIAM  TOJb30BAaHUS  XUMHYECKOM  TOCYAOM H
nabopaTtopHeIM OOOpYJOBaHHEM, a TaKXKe TNpaBWwIaM OOpamieHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIHUSIMU TIO  BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB 10 TOJYYCHUIO U COOUPAHUIO
ra3o00pa3HpIX BeHiecTB (BOJAOpPOJa U KHUCIOPOAA), MNPUTOTOBICHUIO
pPAacTBOPOB C ONPEAEIEHHONM MacCOBOM J10JIEM PacTBOPEHHOTO BEILECTBA,
IUTAHUPOBaTh M MPOBOJUTH  XUMUYECKHE  DKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO WHINKATOPOB
(makmyc, deHondTanenH, METUJIOPAHK U APYTHE).

K koniry oOyueHust B 9 kjacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaKaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCA YMEHUM:

e PpACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TOHATHI: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKyJia, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, JJEKTPOOTPULIATEIBHOCTh, CTEHECHb
OKHUCJICHHUsI, XUMHUYECKasl peaklys, XUMHUYecKas CBs3b, TEINIOBON 3(deKT
peakluy,  MOJIb, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HERJICKTPOJIUTBI, AJEKTPOJUTHUECKAsT JUCCOIMAIMSI, PEaKIUd HOHHOTO
obMeHa, Karajam3aTop, XWUMHUYECKOE paBHOBecHe, OOpaTuMble W



HEeoOpaTUMble pEaKIUd, OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIE PEaKIIUY,
OKHUCITUTENb,  BOCCTAHOBUTEIID, OKHUCIIEHUE U  BOCCTAHOBJICHHUE,
aoTponusi, aM(pOTEPHOCTh, XUMHUYECKas CBsI3b (KOBAJCHTHAs, WMOHHAs,
METaJUIMYeCKasi), KpUCTaIMUYecKass pemeérka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeaeiabHO JAOMyCTUMas
koHueHtpamus IIJIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHA W
MPUMEHSITh 3TU TMOHITHUS TPU OMMCAHUK BEIIECTB M UX MpEBpaIleHUl;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKLINN;

OTPENIENATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSIX Pa3IUYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
omnpenenéHHOMY KJIacCy COEIMHEHUH 1Mo QopmynaMm, BHUI XUMHUYECKOU
CBsA3U (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsii MOHA MO XUMHUYECKOU dopMmylie, XapakTep Cpeibl B
BOJIHBIX pacTBOpax HEOPTraHMYECKUX COEIUWHEHHM, THUMN KPUCTAILTMYECKO U
PELIETKN KOHKPETHOTO BEIIECTBA;

packpwiBath cMmbichn llepuoamyeckoro 3akona J[. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE. OIHUChIBATh U XapaKTePU30BaTh
tabimunyo (opmy Ilepronnueckoid cucCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyarth MOHATHUSA «TJaBHas mnoArpymmna (A-rpynma)» U «1mo0ovHas
noarpynmna (b-rpynma)», Maible W OOJbIIME TIEPUOIbI, COOTHOCHUTH
0003HAaYEHUsI, KOTOpPbIE MMEIOTCS B MEPUOJUYECKON Tabmuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMU  CTPOCHHS ~ aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsja  sAapa, oO0Iee 4YUCIO DIIEKTPOHOB H
pacmpenieiecHue UX 10 DJEKTPOHHBIM  CJOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B
npejenax MajlblX MEPUOJ0B U TJABHBIX MOATPYIN C YUETOM CTPOCHHS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 W3MEHEHUIO CTENeHeW OKHUCICHUS
XUMUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEIUPUUECKUE XUMHUYECKHE
CBOMCTBA TPOCTBHIX W CIIOXHBIX BEIIECTB, TMOJTBEPXKIas OIUCAHUE
puMepaMu MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIUi;

COCTABJIATH  YPABHEHHsSI  DJIEKTPOJIMTUYECKOW  JUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHbIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUNA MOHHOTO



oOMEHa, ypaBHCHMS  pPCaKIMid, MOJTBEPIKIAIONIMNX  CYIICCTBOBAHUE
TCHETHUYECKOW CBSI3M MEK/y BEIIECTBAMHU PA3JIMYHBIX KIIACCOB;
pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIIBHO-BOCCTAHOBHUTEIBHBIX  PEAKIUM
MOCPEJICTBOM COCTaBJICHUSI JIEKTPOHHOTO OajaHca 3THX pPeakiluii;
MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBHCUMOCTH OT HX CTPOCHUS,
BO3MOJKHOCTH TIPOTEKAHUS XWMUYECKUX TNPEBPAIMEHUA B Pa3IMIHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHTCIBHYIO MOJISKYJISPHYIO W MOJSIPHYIO — MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO DJJeMeHTa 1o Qopmyre
COEMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOpE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEAKITHM;

coOMmoaaTe  NpaBWia  TOJB30BAHMA  XUMHUYECKOM  MOCyIOM U
nabopaTtopHeiM OOOpyAOBaHMEM, a TaKkKe TNpaBwiIa OOpamlieHus C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSMH TIO  BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 10 TIOJYYCHHIO W COOUPAHHUIO
ra3000pa3HbIX BEHIECCTB (aMMHaKa M YIJICKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIUH,  TOJATBEPKJAMONINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
wonua-, kapoOonar-, ¢docdar-, cuamkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHBl aMMOHHS W HWOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpPaX HEOPTAHMUECKUX BEIECTB;

NPUMCHSTh OCHOBHBIC OTICPAIlUM MBICIUTEIBHON JCSITCIBHOCTH — aHAJIM3
W CHUHTE3, CpaBHCHHE, OO0OOIICHHWE, CHUCTEMATHU3aIlMIO, BBISBICHUC
MPUYHUHHO-CIICICTBEHHBIX CBSI3e — ISl W3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbl TIO3HAHUS —
HaOJIOZIeHne, M3MEpPEeHHe, MOJCIMPOBAHUE, OSKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosau4yecTBo yacon
Ne HanmenoBaHue pa3iesioB u JJeKTpoHHbIE (U PpoBbIE)
KonTtpoabHabie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3zoBaTeJibHbIE peCypchl
padoTbI padoTbI
Pa3zgea 1. [lepBoHayajibHbIe XMMHUYECKHE TOHSTHS
XuMusi — BayKHas 00J1acTh

11 €CTECTBO3HAHMS U 5 5 bubmuoreka [IOK

' MPAaKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BelecTBa 1 XuMHu4eckre 15 1 bubmuoreka [IOK

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

Utoro mo pazneny 20

Pa3zgen 2. BaxkHelilme npeacTaBuTe M HeOPraHuvye CKUX Bellle cTB
51 Boznyx. Kucnopoa. [lonsitue 6 bubmunoreka LIOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmmoreka [JOK

' U COJIAX https://m.edso0.ru/7f41837¢c
53 Boma. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bu6nuorexa LIOK

' HEOPTraHMYECKUX COCTUHEHU I https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. [lepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema xummndeckux djemeHToB . U. MenaeseeBa. CTpoeHue aToMOB.

Xumuueckasi cBa3b. OKHCINTEJIbHO-BOCCTAHOBUTEILHBIE peakuunuu



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

[Iepuoanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 5 bubnuoreka LIOK
' XMMHUYECKHX Dy1eMeHTOB J1. U. https:/m.edso00.ru/7f41837¢
MenneneeBa. CtpoeHue aToMa
X €CKas CBS3b.
3.2 O:II:I/I:H[;TGJI:H(iH ’ 8 buGmiorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEaKIUU
bub6mmorexa [JOK
n 15
TOTo Ho pasaery https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME



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

9 KUIIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieJioB U TeM uudpoBbIe
Ne ni/m P Kontponbnubie | IlpakTnyeckue (uscpp )
NMporpaMmsI Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3nen 1. BemecTBo 1 XMMHYecKHe peaKIIUH
11 [ToBTOpeHue u yriybsieHue 3HaHUN 5 1 0 bubnuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX 4 0 0 bubmmoreka [IOK
’ peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLIHAITHA. 8 1 1 bubnuorexa [IOK
' XUMHUUYECKHUE PEAKLIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paspneu 2. HemeTa/nibl M UX COeAUHEHUS
51 OOwras xapakTepUCTHKA XUMHUYECKUX 4 0 1 bubnmoreka [JOK
' anemeHTOoB VIIA-rpynmnel. I'anorenst https://m.edsoo.ru/7f41a636
OOmmas XxapakTEePUCTHKA XUMUIECKUX
2.2 snemeHTOB VIA- nbel. Cepa u eé 6 0 0 brbmorexa [OK
: FPYIIEL TP https://m.eds00.ru/7f41a636
COCITMHCHHSI
OO01mast XapakTepUCTHKAa XUMUUECKUX
P P bubmorekxa IIOK
2.3 anemeHToB VA-Tpynnel. A30T, pochop u ux 7 0 1
https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OOmras XxapakTEePUCTHKA XUMUIECKUX
2.4 snemeHTOoB |VA- nbl. Yriepona u 8 1 2 bubmmorexa TIOK
' . TPy poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Hroro mo paznueny 25



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

Pa3zgen 3. MeTaliIbl M UX COeJUHEHUAS

3.1 OO0me cBOICTBA METAIOB 4 bubmnorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxxneiinme MeTaIuIbl ¥ KX COEIUHEHMS 16 bubmorexa HOK
https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus U oKpy:Kamomas cpeaa
bubmmorexa [JOK
4.1 BemecTBa u MaTepuaibl B )KM3HH YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 buGmnorexa [IOK
p P https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunuecTBO 4acos JJIeKTPOHHbIE
Ne ara nu@posbIe
Tema ypoka Kontpoabnubie | IlpakTHueckue A dp
n/n Bcero u3yuyeHusi | oOpazoBaTesibHbIE
padoTbI padoTbI
pecypcehbl

1 [Ipenmer xumuu. Posib XMMUU B KU3HU 1 bub6moreka [JOK
yenoBeka. Tena u BenecTaa https://m.edsoo.ru/ff0d210c

bub6morexa [JOK

2 [TonsiTre 0 MeTOaX MO3HAHUS B XUMHUHU 1

https://m.edsoo.ru/ff0d227e
[pakTnueckas padora Ne 1 «IIpasuna

3 paboThI B TaOOPATOPHH U IPUEMBI 1 bubmoreka [JOK
oOpartieHust ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTtele BemecTBa U cMecH. CrrocoOb! 1 bu6mmorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTuyeckas padora Ne 2

P P . bu6moreka [IOK
) «Paznenenne cmeceil (Ha mpumepe 1
N https://m.edsoo0.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOMN COJIN)»
bubaunoreka IIOK
6 A 1
TOMBI M MOIICRYIBL https://m.edsoo.ru/ff0d2a6c

5 XUMHUYECKHE AJIEMEHTHL. 3HAKH 1 bubmunoreka [IOK
(CUMBOJIBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIC BEIIECCTBA 1 Bubnmorexa LIOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE YUYECHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB.

bu6moreka [IOK
10 Xumunueckas popmyna. BaneHTHOCTD httos/m.e dsog.lru IF0d2eae
aTOMOB XUMHYECKHUX PJIEMEHTOB
11 OtHOcHUTENbHAs aTOMHAas Macca. bubaunoreka IIOK
OTtHocuTenpHas MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. bub6moreka [JOK
Moussipras macca https://m.edsoo.ru/ff0d5230
14 du3ndecKre 1 XMMUYSCKHE SIBJICHMUS. bubmnoreka [IOK
XuMHU4eCcKast peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBusi NpOTEKaHUs bubnuoreka [IOK
XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BELLIECTB. bubnuoreka LIOK
16 XVUMHUYECKHE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KonmuecTBa, Macchl
17 BELIECTBA 10 YPABHEHUSAM XUMUUYECKUX bubmorexa [IOK
. https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanusa XuMru4ecKUX peakiui
18 (COGIII/IHq;HI/ISII;[pa?;JIO)KeHI/IH, e Bubmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIII-
19 SHIIMKJIONETUCT. O60gl;lleHI/Ie u buomiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUN
20 KonTtponbnas pabora Nel o reme bubmoreka [IOK
«BemecTBa U1 XUMUYECKUE PEAKLIU https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IMpOCTOC BCIICCTBO. O30H

Du3nYecKre U XUMHUUYECKHE CBOMCTRA

bub6morexa [JOK

22
KHCII0pOA (PeAKIIHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax
CriocoOsI MOTy9eHHs KUCIOPO/a B
i oA bubanorexa IIOK
23 1a00paToOpUH U TPOMBIIITICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoaa
TennoBoit a3 dpexT xummueckoi
24 peaKIuu, TOHSITHE O bu6mmorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMUYECKUX PEAKIIHIX
Tonnuso (HeTh, yrois U METaH).
25 3a ;13H61§He¢1;03 yra CITOCOOBI e):ro bubamorexa [IOK
P X, https://m.edsoo.ru/ff0d4c4a
peI0TBpAICHUS
[Ipaktuueckas padbota Ne 3 mo Teme
P P bu6moreka [JOK
26 «ITomy4yenue u cobupanme Kucaopoaa,
. https://m.edsoo.ru/ff0d4ae2
M3Y4EHHE €r0 CBOMCTBY
97 Bonopoa — sneMeHT 1 mpocroe bubnuorexa [IOK
BelecTBO. HaxoxaeHnue B mpupozae https://m.edsoo.ru/ff0d4dd0
08 ®u3nyecKre 1 XMMUYECKUE CBOMCTBA bu6moreka [JOK
Bozopoa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4ddo
bubaunoreka IIOK
29 II
OIATHE © KHCIOTAR I COBIX https://m. edso0.ru/ff0d50d2
30 Crioco0blI MoTydeHus BOAOPOA B bu6muorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
bubaunorexa IIOK
31 «ITonmyyenue u cobupanue Boopoaa,

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MomnspHslil 00bEM ra3oB. 3aKOH

bub6morexa [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenust 00néMa, KoJIMuecTBa
bu6mmoreka [JOK
33 BEIIECTBA Ta3a 10 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA W 00BEMY
Boraucnenus 00pEMOB ra3oB 110
34 ABHCHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM ra30B
35 du3nuecKne 1 XMMUYECKHUE CBOMCTBA bubmuoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuoteka [IOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa xak pactBopuTens. HackimeHabie
A P P n bubmnoreka [IOK
37 U HEHACHIIIEHHBIE pacTBOPBL. MaccoBast
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B PaCTBOPE
[IpakTnueckas pabora Ne 5 o reme
38 «IIpurorosieHue pacTBOpOB C bubmuoreka [IOK
OIIPEEIEHHON MaCcCOBOM JOJIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas pabora Ne2 o reme bu6moreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBL: COCTaB, KITACCH(PUKAIIHS, bubaunoreka IIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[lonyyeHnue u XumMuyeCcKre CBOKMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(pUKALIUS, bub6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HOHy‘ICHI/IC 1 XMMHYECKHUE CBOMCTBa

bub6morexa [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukanus, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonydeHne 1 XuMHUYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHHe): HOMEHKIIATYpa,
(cp ) P bubmuoreka [IOK
46 CHOCOOBI TOJTYYEHUs, XUMUUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJbHBIX 33/1a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPraHNYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHU I
48 I'eneTnyeckas cBsI3b MEXy KJaccaMu bubaunorexa IIOK
HEOPraHMYECKNUX COCINHEHU N https://m.edsoo.ru/00ad9a50
bub6moreka [JOK
49 O000IIeHEe ¥ cCUCTeMaTU3alus 3SHAaHU I
H : https://m.edso0.ru/00ad9ch2
KonTposabnas padora Ne3 o reme
" bubnuoreka [JOK
50 OcCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
“n https://m.edsoo.ru/00ad9ela
COCTMHEHUM
[TepBbie TOMBITKU KIacCUPUKAIIUN
P ¢ bubaunoreka IIOK
51 XUMHUYECKHUX 2JIeMEHTOB. [ loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
bub6mmoreka [JOK
52 [lepronuueckasi cHCTEMa XUMUUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menzaeneera
bubaunoreka IIOK
53 [lepwropl, TPYIIIEL, TOATPYIIIBI 1

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

bub6morexa [IOK

>4 saep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 0007I0UeK
55 aToMOB 2y1eMeHTOB [lepruoanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6hc
cuctemsl [. . Menneneesa
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA 10 €0 MOJOKEHUIO B bu6moreka [IOK
[Iepuonnueckoiui cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamyeckoro 3akoHa ist
57 pa3sBUTUA HAYKH U IpakTukH. /1. W. bubnuorexa [IOK
MenneneeB — ydé€HbIH, IEAArOr U https://m.edsoo.ru/00ada96e
rpaXxJaHuH
58 ONEKTPOOTPULIATEIILHOCTS ATOMOB bubnmuoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuveckas CBs3b bubmmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHas Xumuueckas bu6morexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenosipHast XMMHUYECKas bu6moreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHHS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC bu6muorexa [IOK
peakunu https://m.edsoo.ru/00adb076
64 OKHCIHTENHN U BOCCTAHOBUTEIH bubamorexa [IOK
https://m.edsoo0.ru/00adb076
65 Kontponbnas paborta Ne4 mo teme bubmmoreka [JOK
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((CTpOeHI/Ie aroMa. XUMHYECKas CBA3b)»

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001eHue u 1 bubmoreka [IOK
CHCTEMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubmoreka [IOK
CHCTEMaTHU3alUs 3HAHU M https://m.edsoo.ru/00ad9ch2
69 PezepHublil ypok. O600menue u 1 bubnmuoreka LIOK
CHCTEeMaTHu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmuecTBo yacoB DJIEKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTHueckue dp
n/n Bcero H3y4YeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
[lepnonnueckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 0 0 05.09 bubmuoreka [IOK
XUMUYECKHX 35ieMeHToB /1. H. ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEpPHOCTHU B U3BMEHEHUU b 1OK

nOIMOTEeKA

2 CBOWCTB XUMUYECKHUX 3JIEMEHTOB 1 0 0 07.09

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccuduxanus u HoMeHKIaTypa 1 0 0 12.09 bubnmuoreka [IOK
HEOpPraHUYECKUX BEILECCTB ' https://m.edsoo.ru/00adb7e2

4 Buapr xumMu4uecKkoi CBA3M U THITBI 1 0 0 14.09 bubmuoreka [IOK
KPUCTAJIIMYECKUX PEIIETOK ' https://m.edso00.ru/00adbacé
KonTponbnas padora Nel o reme

) «IloBrOpenue u yriayoOneHne 3HaHUN 1 1 0 19.09
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukamnus xumMmudeckux 1 0 0 2109 bubaunoreka IIOK
pEaKLMi O Pa3IMYHBIM TPU3HAKAM ' https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XUMHUYECKON Eub 10K

nONIMoTEeKa

7 eakiuu. [IoHsITHE O TOMOT€HHBIX U 1 0 0 26.09
peartt https://m.edsoo.ru/00adbe9a
TETEPOre€HHbIX PEAKIUAX
[loHsiTHE O XUMHUUYECKOM PAaBHOBECHH.

bub6mmoreka [JOK
8 ®DaKTOpHI, BIUSIOINME Ha CKOPOCTh 1 0 0 28.09
. https://m.edsoo.ru/00adc28c
XUMUYECKOU PEAKIINH U TTOJ0KEHUE
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XUMHUYCCKOI'0 paBHOBECUSA

OKHCIUTENbHO-BOCCTAHOBUTEIIHLHEIC

but6mmorexa [JOK

9 03.10
peakunu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTUUECKON
10 rnccoruanuu. CUILHEIE U ci1a0ble 05.10 Bubmiorexa HOK
A ML ' https://m.edsoo.ru/00adcd68
DIEKTPOIHUTHI
bubmuoreka [IOK
11 HouHbIe ypaBHEHUS pEAKIIUNA 10.10.
M peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHH B CBETE MpeACTaBICHUHN 12.10 bubmorexa [TOK
P _ ' https://m.edsoo.ru/00add5d8
00 2JIEKTPOTUTHIECKOM TUCCOIMAIIII
XUMHUYECKHE CBOMCTBA COJICH B CBETE BuG 1IOK
HOIMOoTEKA
13 [IpenCTaBIEHUI 00 17.10
e . https://m.edsoo.ru/00add8b2
AIEKTPOIIUTUYCCKOMN IUCCOIMALINN
bub6moreka [JOK
14 TlonsTue o runponse coien 19.10
AP https://m.edsoo.ru/00add9d4
O000I1IeHEe ¥ CUCTeMAaTH3aIus bubmuoteka [IOK
15 ) 24.10
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne >xcnepuMeHTAIIBHBIX 26.10 Bubmiorexa LIOK
p ' https://m.edsoo.ru/00addbfa
3a1a9»
Konrponsaas padora Ne2 o reme
P P bub6mmoreka [JOK
17 «ONEeKTPONUTHYECKAs TUCCOIHAITHS. 07.11
https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B paCTBOPaxX»
OOmmast XxapaKTEepPUCTHKA raJIOTCHOB.
18 XUMHUYECKHE CBOMCTBA Ha IIPUMEDPE 09.11 Bubmiorexa LIOK
puMep ' https://m.edsoo.ru/00addfe2
xJjiopa
19 XnopoBoaopos. CossiHas KUCIOTA, 14.11 bubmmoreka [JOK
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XUMHNYCCKHUEC CBOﬁCTBa, IIOoJIYy4YCHHC,
IMPUMCHCHUC

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

[IpakTnueckas pabora Ne 2 o reme

bu6mmoreka [JOK

20 «ITomy4yeHue ConsTHON KUCIIOTHI, 16.11
. . https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTB»
Brrancnenus no ypaBHEHUSIM
. bubmuoreka [IOK
21 XAUMHYECKHUX pPeaKInil, €CIIH OJIUH U3 21.11
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO01mmast XapakTepUCTHKA JIEMEHTOB 23.11 bubmoreka [IOK
VIA-rpynms! ' https:/m.edsoo.ru/00ade64a
AnnotrpornHbie MOAU(DUKAIIUY CEPBL.
93 Haxoxnenue cepbl U €€ COeIMHEHUI 5811 bu6muoreka [IOK
B IIpUpOJie. XMMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10pO1, CTPOCHHE, 30.11 bubmoreka [IOK
¢dusnueckue 1 XuMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcuapl cepnl. CepHast KUCIIOTA,
P P . bubaunoreka IIOK
25 (u3nyecKue 1 XMMHUYECKUE CBOMCTBA, 05.12
https://m.edsoo.ru/00adea28
npUMEHEHUe
XUMHYECKHE PEeaKIuu, IekKaIe B
OCHOBE IIPOMBIIUIEHHOTO criocoba
26 IIOJIy4E€HUS CEPHOU KMCIIOTBI. 07.12 bubnuoreka LIOK
XUMHUYECKOE 3arpA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKAlOILEH cpelibl COCIUHEHUSIMU
cepbl
97 Brruucnenne MaccoBo# 1014 BbIXO/1a .12 bubaunorexa IIOK
IPOAYKTa PEaKIUU ' https://m.edsoo.ru/00adec8a
28 OO01ast XapakTepUCTUKA 3JIEMEHTOB 14.12 bubmmoreka [JOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B Ipupoje, GU3nYecKue u
XHUMHUYECKHE CBOMCTBA

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

AMMUak, ero pu3nyecKue u

bubmorexa [JOK

29 XUMHYCCKHE CBOMCTBA, IOIYyUYCHUE B 19.12.
i https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 mo reme
30 «llTonyyenne ammMuaka, u3y4eHue ero 21.12 bubamorexa [IOK
3 i  13YH ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ GU3NIeCKHUe U 26,12 bubmoreka [IOK
XMMHUYECKHE CBONCTBA ' https://m.eds00.ru/00adf306
Hcrnons3oBaHME HUTPATOB U COJEHN
aMMOHHS B KQUECTBE MUHEPAIBHBIX

32 ToOpeHnit. XUMAYECKOE 28.12 Bubmorexa HOK
YAOOP ' . o https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYXKAIOMICH CpeIbl
COCIMHCHUSIMH a30Ta
®docdop. Okecup pochopa u

33 (boc:(g)o pHaSI Kncn(gTaq)anm(q\e/:)CKHe u 09.01.24 bubmorera [IOK

P o o https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MTOTyICHHE
Hcnonb3oBanue GocdaToB B

34 Ka4ueCTBE MUHEPAIBHBIX yIOOPEHUN. 11.01.94 bu6muoreka [IOK
3arps3HeHUe IPUPOTHON CpeIbl o https://m.eds00.ru/00adfc20
tdbocdaramu
Yraepon, pacpocTpaHeHUE B

35 I; e (I;) 3 pec i e ecKue 16.01.24 bubmoreia [OK
npu , PU3NYECKIe U XHMUYCCKH .01.

P P A https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxc epoaa 3UYECKHE
36 KCHJIBI YIIIepoJa, UX GU3NIECKUE U 18.01.24 bubnuoreka LIOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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Dkonornyeckue npoodIemsl,
CBsI3aHHBIE ¢ oKcuioM yriepona (1V)

N bubnuoteka [IOK
37 VYronbHas KuciaoTa u e€ conu 23.01. 1
https://m.edso0.ru/00ae006¢
[pakTuueckas padora Ne 4 mo Teme

38 "Tlonmy4yeHne yriaekuciioro rasa. 25 01 bubnuoreka LIOK
KadectBennas peakius Ha kapOOHaT- ' https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIE TOHATHS 00
bub6morexa [JOK
39 OpPTaHMYECKHUX BEIIECTBAX KakK O 30.01
https://m.edso0.ru/00ae054e
COEMHEHUSIX YIepoa
. bubnuoreka LIOK
40 Kpemnuii u ero coenuHeHus 01.02 1
https://m.edso0.ru/00ae080a
[pakTuueckas padora Ne 5. Pemenue

41 3KCIEpUMEHTANIbHBIX 33/1a4 11O TEME 06.02 bu6moreka [JOK
«BaxHeime HEMETaJIJIBl U UX ' https://m.edsoo.ru/00ae0bf2
COEMHEHHU S
KontponpHnas padora Ne3 o teme

. bubnuoreka LIOK
42 «BaxkHenme HeMEeTaluIbl U UX 08.02 1
https://m.edso0.ru/00ae0e18
COEAMHEHUS»
OOmras xapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannudeckas CBA3b U 13.02 bubmorexa [JOK
METa/UINYeCKas KpUCTaIInYecKas o https://m.edsoo.ru/00ae103e
pew€Tka. Pusnyeckue CBOMCTBA
METAJIJIOB
XUMHYECKHUE CBOMCTBAa METAILJIOB. Bt OK

. nOIMOTEeKA

44 DNEKTPOXUMHUYECKUH PsiJT 15.02 1

HaIpsKEHU I METaJlIOB

https://m.edso0.ru/00ael1156
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OOmme crnocoObl MOTy4eHUs
metasuioB. CriiaBbl. Beraucnenus mo

bubmorexa [JOK
45 aBHE ec ea 7 20.02
YPABHCHIM XHMITIECKHX Paiiit, https://m.edso0.ru/00ael1156
€CJIM OJTAH U3 PEareHTOB COJICPIKHUT
PUMECH
b K
46 [lonsiTHE O KOPPO3UM METAIIIOB 22.02 nomiorexa O
https://m.edso0.ru/00ael1278
bu6mmorexa [JOK
47 €JIOYHBIE METAJIbI 27.02.
= https://m.edsoo.ru/00ael14b2
48 Oxcuapl ¥ TUIPOKCUIBI HATPUS U 29.02 bubmorexa [JOK
KaJus ' https://m.edso0.ru/00ae14h2
49 [llenoyHO3EeMENBLHBIC METAIIIBI — 05.03 bubmuoreka [IOK
KaJbLIUi ¥ MarHuii e https://m.edsoo.ru/00ae15e8
bub K
50 Baxseiinme coeTMHEHNS KaJIbLIU 07.03 nbmmorexa O
https://m.edsoo.ru/00ae15e8
51 O606Hf€HI/IC M CUCTEMATHU3ALIUS 12.03
3HAHUH
59 JKEcTKoCTh BOJIBI M CITIOCOOBI €€ 14.03 bubmuoreka [IOK
YCTpaHEHHUS] ' https:/m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
i . bub6moreka [JOK
53 JKEcTKkoCcTh BOABI U METOIIBI €6 19.03.
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmnoreka LIOK
54 AnTroMUHUNT 21.03 1
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 02.04 bubmuoreka LIOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Keneso 04.04 bubmorexa [OK

https://m.edso0.ru/00ae1d86
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OKCI/I,Z[LI, THAPOKCUABI U COJIM KECJIC3a

bub6morexa [IOK

> (1) uxenesa (1) 0904 https://m.eds00.ru/00ae35e6
58 O606erHI/Ie M CUCTEMATHU3ALIUS 11.04
3HaHUI
[pakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 16.04 bu6muoreka [IOK
«BaxHelme MeTamibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUSDY
Beraucnenus no ypaBHEHUSM
XAMHYECKUX PEaKIUH, €CITH OJTUH U3
60 peareHTOB J1aH B U30bITKE HIIN 18.04 bubnuorexa [IOK
COZICPKUT IIPUMECH. Berancienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJA MPOJIYKTa
peaxkuuu
61 0606erH1/1e Y CUCTEMaTHU3aLH 53.04
3HAHUH
KonTponpnas padora Ne4 o reme
62 «BaxHelmme MeTauibl U X 25.04
COEJIMHEHUSD
63 BeniectBa u matepuaisl B 30.04 bubaunorexa IIOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE 02.05 bubnuoreka LIOK
OKpYXKaloLeH cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumMuu B pereHun 07.05 bubmuoreka [IOK
AKOJIOTHYECKUX ITPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6001meHne u 14.05 bubmoreka [IOK
cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O000ICHHE U 16.05 bubmmoreka [JOK
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CHCTEMaTHu3aIus 3HaHUH

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

68

PesepBHbIit ypok. O600IIeHHE U
CHCTEMAaTHU3alHs 3HAHUI

21.05

but6mmorexa [JOK
https://m.edsoo.ru/00ad9ch?2
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