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INOACHUTEJIbBHASA 3AIIMCKA

[lporpaMma MO XWMHUHW HAa YpPOBHE OCHOBHOTO 0O0Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBEe TpeOOBaHWA K pe3yjbraraM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe deaepanbHONl paboueld MIporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEHIMH MPEernojgaBaHusi yueOHOTro mnpeaMera « XuMush)
B 00pa3oBaTeNbHbIX opranuzamusx Poccuiickoit degeparuu.

[lporpaMmma 1o XuMHUU [a€T TpPEACTaBICHUE O IENAX, OOIIeH CcTpaTeruu
0o0y4yeHusi, BOCHHMTAHUS U PaA3BUTHI OOYYAIONIUXCS CPEACTBAMHU Yy4e€OHOTO
npeamera, yCTaHABIIMBAET o0s13aTebHOe peaMETHOE coJieprKaHue,
npeaycMaTpuBaeT pachlpeliesieHne €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE TIO
pazienaM M TeMaM MpPOrpaMMbl MO XHMHH, OTMpENEseT KOJUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKH cojiep>KaHusl, PEKOMEHIYEMYIO
MOCJICIOBATEIBHOCT ~ M3YYCHHSI XMUMHH € y4€TOM  MEXIPEAMETHBIX |
BHYTPUIIPEMETHBIX  CBsSI3€W, JIOTMKM  Y4eOHOro  mpolecca, BO3PACTHBIX
ocoOeHHOCTEH OOydJaronuxcs, OMNpeAeNisieT BO3MOXHOCTH TNpeaMera JJis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TakKe TPEOOBAHUM K
pesysnbTaTaM OOyYeHHsI XMMUHU Ha YPOBHE IIeJiel M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-IIO3HABATEILHOW JEATETLHOCTH OO0YyYaromerocss M0 OCBOCHHUIO
y4eOHOTO COJIepKaHusl.

3HaHWEe XUMUHU CIY>KUT OCHOBOM st (OPMHPOBAHHUS MUPOBO33PEHUS
00ydJaromerocs, €ro MpeACTaBICHUH O MaTepHAIBLHOM EIWHCTBE MHUpPA, BaXHYIO
ponb urpator GOopMHUpyEeMble XHMHEH TMPEJICTaBICHHUS O B3aWMOTPEBPAIECHUIX
SHEpPTUU U 00 IBOJIOIMH BEUIECTB B MPHUPOJE, O MyTSIX pPEHICHHs TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUS UETOBEYECTBA — CBHIPhEBOW, IHEPTETUUYECKOM,
MUIIEBOM U IKOJOTHYECKOM 0€30TacCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUSI.

N3yuenue xumuu:

CocoOCTBYeT  peanu3alud  BO3MOXKHOCTEH  JIIi  caMOpas3BUTHI U
dbopMUpOBaHUS KYJIBTYPHI JJUIHOCTH, €€ 001Iel U (YyHKIIMOHATBPHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POpMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
00y4aroluxcsi, HABBIKOB HMX  CAaMOCTOSITENbHOM  Yy4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX M HCCIEIOBATEIIbCKUX YMEHHM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(PECCHOHATBHON JI€ITEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs7la HA €IMHCTBO MPUPOBI U UETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B OpMUPOBAHUH €CTECTBEHHO--HAYYHOW TPaMOTHOCTHU OOYyJaronIuxcs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHue 00yJArOIINXCS.

JlanHble HampaBiieHUs] B OOYYEHUH XHMHUHM OOECIEeUMBAIOTCS CHEHUPUKON
colepkaHus  y4eOHOTO  TIpeaMeTa, KOTOPBIM  SBISETCS  IMEJarorM4ecKu
aJanTUPOBAHHBIM OTPaXKEHUEM 0a30BOI HAYKM XMMHH Ha OMPEACIIEHHOM JTare e
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYArONIUMUCS CHCTEMbl IEPBOHAYAIBHBIX TOHATHA XUMUH, OCHOB
HEOPTraHWYECKOW XMMHUU U  HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHITHN
OpPraHNUYECKON XVWMUHU.

CTpykTypa cojepiKaHusi MPOTPaMMBbI MO XUMHH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTro mojaxona k €€ usydeHuto. CojaeprkaHUE CKIAABIBAETCS W3 CUCTEMBI
MOHSATUM O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHAYECKOUN
peakiuu. OO06e 3TH CHUCTEMbI CTPYKTYpHO OpPTaHM30BaHbI 110 MPHUHIUITY
MOCJIE0BATENBHOTO PA3BUTHUSl 3HAHWMN HA OCHOBE TEOPETHUECKHX MPEICTABICHUIN
pPa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUs KaK OCHOBBI BCET0 €CTECTBO3HAHUSA;

— Ilepuonnueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMPEICTABJICHUA 00 DJIEKTPOJUTHUYECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

Teoperndeckre 3HaHUS pPacCMaTPUBAIOTCSI HA OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX M OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS TOCIIECIOBATEIILHO OT OJHOTO
YPOBHA K JpPYyroMy, BBIOJHISA (QYHKIMH OOBSCHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI W BO3MOKHOCTEH MPAKTHYECKOTO MPHUMEHEHHS W TOJIy4EHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO  XHUMHH  CHOCOOCTBYeT  (HhOPMHPOBAHUIO
IIPEICTABJICHUA O XMMHUYECKOW COCTABIIOLIEH HAYYHOM KAPTHUHBI MUPA B JIOTUKE
e€ CHUCTEMHOW MpUPOJIbI, IEHHOCTHOTO OTHONICHHS K HAy4YHOMY 3HAHUIO U
METOJIaM TIO3HaHUSI B Hayke. l3ydeHue XuMHUM TPOUCXOJIUT C MPUBJICYCHUEM
3HAHUM W3 paHee W3YUYCHHBIX YUEOHBIX MpeamMeToB: «OKpyx awmuil MUpy,
«buonorus. 5-7 kmacce» u «Pusmuka. 7 Kiaacey.

[lpy w3ydYeHMM XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HayKM Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEeSITETbHOCTA YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpPBHIL.
3amaua y4eOHOTO TmpeaMera COCTOUT B (OPMHUPOBAHUU CUCTEMBI XHUMHUYECKUX
3HAHUN — BaXXHEUIUX (haKTOB, MOHSATUHN, 3aKOHOB M TEOPETUUYCCKUX IMOJIOKEHUMH,
JOCTYMHBIX O0OOOIIEHUT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



npuoOIIEeHNd K HAyYHbIM METOJaM TO3HaHHWsS TPU HU3YYEHUH BEIIECTB W
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUU W PA3BUTHU IMO3HABATEIHHBIX YMEHUHN H
UX TPUMEHEHMH B yueOHO-TIO3HABATENbHON M  y4eOHO-HMCCIIe0BATEIBCKOM
NeSTeIbHOCTH, OCBOCHMM TMPaBWII O€30MacHOr0 OOpallleHusi C BELIECTBaMH B
ITIOBCEJHEBHOM KU3HU.

[lpy m3ydyeHHH XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
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, (POPMHUPYIOIIUM MOTHUBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XMWY,

— obOecrnieyeHue ycloBUM, COCOOCTBYIOIIMX MPUOOPETEHUIO 00yJaroIUMUCS
OmbITa Pa3HOOOPA3HON [1€ATENILHOCTH, IO3HAHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KITIOYEBBIX KOMIIETEHIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3MYHBIX BUIOB JEATEITHLHOCTH;

— (¢opmupoBanue oOmeld (YHKIUOHAIBHOM UM €CTECTBEHHO-HAYYHOU
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
TPYAOBOM JAEATENBHOCTH;

— (¢dopmupoBaHre Yy O0OydyalIIUXCS TYMAHUCTUYECKUX  OTHOIICHHIA,
NOHUMAaHUS LEHHOCTH XUMHUYECKUX 3HAHUWA [JI1 BBIPAOOTKHA 3KOJIOTHMYECKH
1eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY W TPYIAOBOM JEATENBHOCTH B LEJSIX
COXPAHEHHUsI CBOETO 3J0POBb U OKPYKAOILIEH NPUPOJHOU CPEMBI,

— pa3BUTHE MOTHUBALMU K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOGHHSI  OOILEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpOGWUisl U HAMPaBIEHHOCTH JAJIbHEHIIETO
00yueHwus.

OOmiee YMCIO YacoB, OTBENEHHBIX JUISI H3YYEHHs] XUMHUU Ha YpOBHE
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.
3aKkOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHas — Macca.
OtHocuTenpHass MOJIEKYJsSIpHass mMacca. MaccoBasi JTOJsl XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Monbs. Monsipras macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl U 4YHUCJA CTPYKTYpHBIX €IUHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCIUHEHUI.

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

Xumuueckuii IKCnEpUMeHm:

3HAKOMCTBO C XMMHYECKOU MOCynOi, mpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpaiieHus: ¢ JJabopaTOpHBIM 00OpPYAOBAaHUEM, U3YUYEHHE U OIHCAHHE
¢u3nyecknx CBOWCTB 0Opa3lOB HEOPTraHMYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nueckux (IUIaBIIEHUE BOCKa, TasiHUE JibJa, pPACTUpPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAlMs BOJBI) M XUMUYECKUX (TOpEHHE CBEYHU, MPOKAITUBAHUE
MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJla ¢ KUCJIOTOMN) SIBJICHUMN, HAOIIOJACHUE U
ONMCAHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pasjokeHue caxapa,
B3aUMOJICICTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3iioKeHHe TUIPOKCUIA
menu (1) mpu HarpeBaHuu, B3aMMOACHUCTBHUE *kele3a ¢ pactBopoM cos meau (11),
U3y4YEHHE CIIOCOOOB pa3AelieHUus] CMECEl: C TMOMOIIbI0 MarHura, (hPUIbTPOBAaHHE,
BBITIApUBAHKE, NUCTWULAINSA, XpoMarorpadus, MPOBEICHUE OYUCTKU TOBApPEHHOU
coid, HaOMIOJEHWE ¥  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHUS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3[IaHHE MOJEIEH MOJIEKYJ
(1rapocTep>KHEBBIX).

BaskHeuiuue npeacTaBUTe 1M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — aneMeHT W mpocToe
BelecTBO. Haxoknenue kuciaopona B mpupoje, GU3NUECKHE U XUMHUYECKHE
cBoiictBa (peakumu ropeHus). Oxcuabl. [lpumenenue xkucnopoga. CrnocoOsl



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

TemnoBoit 3PdexkT XUMHYECKOW peakluu, TEPMOXUMUYECKHE 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 XMMHYECKHME CBOMCTBa, 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 BELIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOJibl. OCHOBAHMSI.
Poisib pacTBOpOB B mpupoJ€ U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHHe NMPUPOJIHBIX BOoA. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanus nHeopranndecknx coeauHeHnid. Oxcunpl. Knaccudukarms
OKCHJIOB:  cojieoOpa3zywoniue  (OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecoJieoOpazyromue. Homenknarypa okcunoB. ®Pusnueckue M XUMHUYECKHE
cBoiicTBa OKCUAOB. [lomyueHue okcHioB.

OcHoBanusi. Knaccudukaiuss oOcCHOBaHUM: MIETOUYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHui. Dusznueckne U XUMHUYECKHME CBOMCTBA
ocHoBaHuU. [lonydyeHne oCHOBaHUI.

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

Comu. Homenknatypa cojeil. dusnueckue M XUMHUYECKHUE CBOMCTBA COJICH.
[losryuenue couieid.

['eneTnueckasl CBSI3b MEXKY KJaCCaMHU HEOPTAaHWYECKUX COEIWHEHUU.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE OMPEAECICHUE COJIEP>KaHUs KUCIOPOJa B BO3JyXe, MOJIyYeHHE,
coOupaHue, pacrno3HaBaHUE M M3yYEHHWE CBOMCTB KHCIOpPOJa, HAOIIOJEHUE
B3aUMOJICUCTBUSL BEHIECTB C KHUCJIOPOJOM M YCJIOBUSL BO3HUKHOBEHUS U
npeKpamieHuss TopeHus (Tokapa), O3HAKOMJIEHHE C oOOpa3sliaMH OKCHIAOB U
ONMCAaHHE WX CBOMCTB, IOJIyY€HHE, COOHMpaHuE, paclo3HaBaHUE M HU3YUYECHHE
CBOMCTB Bojopoja (ropeHue), B3aumojeiicteue Bogopona ¢ okcumom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHUEOMATEpUAIOB), HaOIOJEeHUE 0OpPa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pPacTBOPEHMSI BEIIECTB C
Pa3IMYHOW PACTBOPUMOCTBIO, TPUTOTOBJIICHHE PAacCTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIed PACcTBOPEHHOTO BEIIECTBA, B3aUMOJIEMCTBUE BOJIbI C METAJUIAMU
(HatpueM U KaimblUeM) (BO3MOKHO  MCIOJIb30BAaHHWE  BUJEOMATEPHUANIOB),



ucciiefjoBanue  oOpa3lloB  HEOPraHMYECKHX BEIIECTB  Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUs OKPACKU MHJIMKATOPOB B PAcCTBOpPAaX KHUCIOT U IIETOYECH,
uzydyeHue B3aumogencteus okcuga meau (Il) ¢ pactBopom cepHON KHCIOTHI,
KHCIIOT C METAJUIAMH, pEAKUUH HEUTpalu3aluuy, MOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAHMI, BBITECHEHUE OJIHOTO METajla JAPYTMM W3 pacTBOpa COJM, PEIICHHUE
DKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BaxHelmme Kiaccsl HEOPraHWYECKUX
COEIUHEHUI.

Ilepuoanueckunit 3axkoH u Ilepuogmyeckass cucremMa XUMHYECKHUX
yieMeHToB JI. WM. MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBS3b.
OKuCINTEJbHO-BOCCTAHOBUTEIbHBbIE PEeaKINU

[lepBble MOMBITKK KiIacCUPUKAMM XUMUYECKUX diemMeHToB. [lonsitue o
IpYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAUIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIC OKCHIBI
Y TUJIPOKCHUJIBL.

[lepnonnueckuii 3akoH. Ilepuoauyeckas cucremMa XMMHAYECKUX DJIEMEHTOB /l.
. Menpeneena. Koporkonepuognas ¥ JJMHHOTIEpUOAHAs  (DOPMBI
[lepnonnueckori cucrtembl xumuueckux 3yeMeHToB J[. M. MenneneeBa. llepuomas
u rpynnbl. Dunyeckuii CMBICHT TOPSJIKOBONO HOMEpa, HOMEPOB MEpHOaa H
TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEeK aToMOB  TepBhIX 20 XUMHUYECKUX  3JIEMEHTOB
[lepuonnueckont cucremsl Jl. . MenaeneeBa. XapaKTepHUCTHKAa XUMHYECKOIO
3JIEMEHTA TI0 ero nmojoxeHuto B [leprnoanueckoit cucreme l. M. Menaeneesa.

3aKOHOMEPHOCTHM M3MEHEHHsI paJuyca aTOMOB XHUMHUYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYIIIAM U MEPHOIaM.

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.
DIEKTPOOTPHULIATEILHOCTh XUMHUYECKUX AEMEHTOB. MIOHHAsI CBS3b.

CreneHb  OKHCIICHUS. OKuCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIUU.
[Ipouiecchl OKUCIEHUST U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue o0Opa3loB BEIIECTB METAJUIOB U HEMETaUIOB, B3aUMOJCHCTBHUE
TUAPOKCHJA LMHKA C pacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIX  pEaKUUN
(ropeHue, peakiuy pasyIoKEHUs, COSTUHEHNA ).

Mesicnpeomemnnie ceéasu



Peanuzarusi MeXNpeaMETHBIX CBSI3€H MPU W3YYCHHMH XHMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO--HAyYHBIX
MOHATUHN, TaK W TOHATHH, SBISIIONIAXCS CHUCTEMHBIMU JUISI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIMKIJIA.

OOuue ecTecTBEHHO--HAYYHbIC MOHSTHS: HAy4YHbIM (PakT, TMIIOTE3a, TEOpPUs,
3aKOH, AaHajiu3, CHHTE3, KiaccupuKalus, TMEePUOJUYHOCTh, HAOJIOJICHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJIEIb, SBJICHUE.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIU],
U30TOTBI, PaTUOAKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKUN 3apsijl, BEIIEeCTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHE BEIIecTBa, ras, (U3NYECKUE BEIUYUHBI, €IMHULIBI
U3MEpPEHUs1, KOCMOC, IJIaHEThI, 3BE3/bI, COHIIE.

buonorus: dorocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE HMCKOIMAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XUMHYeCKasl peaKkius

[lepuonnueckuii 3akoH. llepuognueckas cucremMa XUMHAYECKUX AJIEMEHTOB /Jl.
N. Menpgeneea. CtpoeHre aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHMHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kalusl, KaJblUsd H UX
COCIMHEHUN B COOTBETCTBUM C TIOJIOKEHUEM JJeMEHTOB B Ilepuoanueckou
CUCTEME M CTPOCHHUEM MX aTOMOB.

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

Knaccudukamuss 1 HOMEHKIaTypa HEOPTraHMYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEILECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJlacCaM HEOPTaHUYECKUX
COEIMHEHUM, TeHETUYECKasi CBSI3b HEOPTraHMYECKHUX BEILIECTB.

Knaccudukaruss XuMU4eCKUX peaklUid M0 pa3IuYHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy Y4YAaCTBYKOIIMX B PEAKIMU BEHIECTB, MO TemIoBoMy 3¢ (deKTy, o
U3MEHEHUIO CTENEHEH OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO
Y4acTHIO KaTaiau3atopa). DK30- U HSHAOTEPMHUUECKHE PEaKIMHU, TEPMOXUMHUUECKUE
ypaBHCHHUS.

[lonsitue o ckopoctu Xumudeckon peakuuu. IloHsTue 00 oOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTEHHBIX U TeTEPOTEHHBIX
peakuusax. [lousatue o karamuze. [lonsitue 0 xumuyeckoM paBHOBecuu. DakTOpHI,
BIMSIOIIME Ha CKOPOCTh XHMHUYECKON pEaKIUH U TOJIOKEHHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  JJEKTPOHHBIM  OanaHc
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIHHOU peaKIuu. CocraBieHue ypaBHEHHIA



OKHCIIUTENbHO--BOCCTAHOBUTENILHBIX ~ PEAKIM €  HUCHOJb30BAHMEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUYECKONW THCCOUMALUHU. DJIEKTPOJUTHI U HEAJNEKTPOJIUTHI.
Katuonsl, anvonbl. MexaHW3M [OHCCOLMAIMM BEUIECTB C pPAa3jIMYHbIMU 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 coJiel B CBETe TNPEACTABICHUH 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), UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSA PA3IUYHBIX (PAKTOPOB, UCCIEAOBAHUE DIECKTPOMPOBOJHOCTH
pacTBOpOB BELIECTB, IMpoOlEcca JIUCCOLMALMUA KHUCIOT, IIEJI04Yed U CcoJien
(BO3BMOKHO  HCIOJBb30BAaHWE BHJIEO  MAaTepHUajoB), MPOBEIAEHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TPU3HAKW  NPOTEKaHHWsS  peakluii  HMOHHOro  oOMeHa
(oOpa3oBanme ocajka, BbIICIIEHWE Tra3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKlUi
(ropeHue, peakuuu pasloKEeHUs, COCAUHEHHUS), Paclo3HaBaHUE HEOPTAaHUYECKUX
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 — TaJOTeHOB. XHWMHUYECKHME CBOWCTBA Ha MpPHUMEpPE  XJopa
(B3aMMOJICHCTBME C MeETaUlaMH, HeMeTaulaMH, IeraodamMu). XIJI0POBOIOPOI.
ConsiHast KUCJIOTa, XUMHUYECKUE CBOWCTBA, MOJIyu€HHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJAOPOJA HA OPraHM3M YelOBeKa. BaHeWine XJIOpHUAbl U HX
HAXOXJICHHE B MPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC cTereHu okucieHus. CTpoeHne M (PU3MUECKHE CBOKCTBA
MPOCTHIX BEHIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(PHUKAIIMNA KUCIOPOIa
u cepbl. XUMHUYECKUEe CBOWCTBa cepbl. CepoBOAOpOJ, CTpoeHHE, (Pu3nueckue u
XUMUYECKHE CBOMCTBA. OKCHUIBI CEpbl KAK MPEIACTABUTENM KHCIOTHBIX OKCHJIOB.
Cepnas  kucnota, ¢Qu3MYecKMe ¢ XUMHUYECKHME CBOMcTBa (00Iue  Kak
NpPEeACTaBUTENSl KJlacca KHUCIOT M creuupuyeckue). XUMUYECKUE peakluH,
JeXale B OCHOBE IMPOMBIIUIEHHOTO Cnoco0a MOJMy4YeHUs] CEpPHOM KHCIOTHI
[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 BO3/lyXa M BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIIICHUS.

OOmas xapakrepuctuka saeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEMEHU OKHUCICHHUSA. A30T, PaCIpOCTPAHEHUE B MPUPOJE,
dbuznueckue U XumMudeckue cBorctsa. KpyroBopot azora B npupoje. 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 TMpEACTaBUTENS 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,
aloTpornuele  Moaudukammu  gocdopa, QPU3MUECKHE U XUMUYECKHUE CBOICTBA.
Oxcup docdopa (V) u bochopHas kucinoTa, puzndeckue U XUMUIECKUE CBOWUCTBA,
nosydenue. Mcnonb3oBanue (ocdaToB B KaueCTBE MUHEPAIbHBIX YA0OpEHUI.

OOmiass xapakrtepuctuka s3JeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTepHbIE  CTEMEHUM  OKUCJICHHUA.  YTIEpOJ,  aIOTPOIIHbIC
MoaupUKaIMKM, paclpoCTpaHeHHe B TNpHUpojae, GU3NUECKHE U XUMHUYECKHE
cBoiictBa. AacopOuusa. Kpyrosopot yrinepona B nmpupoae. OKcuasl yriepojaa, ux
dbuznueckue W XUMHYECKHE CBOMCTBA, JEHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJIyUCHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMBbl, 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-UOHBIL
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).
[lpupoaHble HUCTOYHUKU YIJIEBOAOPOJAOB (yrosib, NOPUPOJHBIM ra3, HEPTH),
OPOAYKTHI UX mepepaboTku (OE€H3WH), MX POJb B OBITY W MPOMBIILICHHOCTH.
[loHsaTHe 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KHUpaX, OeJKax, YrieBoJax — U HX
poax B JKHM3HM 4YeloBeKa. MaTepuallbHO€ €IUHCTBO OpPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHECHUIA.

Kpemunii, ero ¢usmueckue U XUMHUYECKUE CBOWCTBA, IMOJy4YCHHE U
npumeHenre. CoenuHeHuss KpemHHs B mpupone. OOmme npeacraBieHusi o0
okcuge kpemuus (1V) m kpemuueBoit kucinote. CUIMKAThl, UX HCIOJb30BAaHUE B
ObITY, B TMPOMBIIUIEHHOCTH. BakHeWllne CTpOUTENIbHbIE MaTepHallbl: 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 XJOPHI-MOHBI U HAOJIOJCHHE MPU3HAKOB
UX MPOTEKAHUS, ONBITHL, OTpaXKawllue (QU3NYECKUEe U XUMUYECKHE CBOWCTBA
TaJIOTEHOB M UX COEIMHEHU (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpasnaMu XJOpUIOB (TaJOTeHHIIOB), O3HAKOMIIEHHE C
obpazamMmu  ceppl W e€  CcOoeqUHEHMsIMU  (BO3MOYKHO  HCIIOJIb30BaHHE
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 HaOIOJCHWE TpU3HAaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH
cBOMcTBaMM a3oTa, ¢dochopa W HX coeauHEHUH (BO3MOXKHO HCIIOJIH30BAHHE
BUJIEOMATEpPUAIOB), oOpa3laMu a30THbIX U (OCHOPHBIX yIOOpEHUl, MOoJydeHuUe,
coOupaHue, pacrno3HaBaHUE M M3YyYEHHWE CBOMCTB aMMMaKa, MPOBEIECHUE
KauyeCTBEHHBIX pEaklMii Ha MOH aMMOHHS U (ochar-HOH U U3ydYEeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), M3Yy4YEHUE Moienen
KPUCTAIMUYECKUX pemEToOK anMmasa, rpadura, ¢yliepeHa, O3HAKOMIIGHHE C
OpoIeccoM  aAcopOLMU PAcTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOTA3a, MOJIyYEHUE, COOMpaHUE, PaClO3HABAHUE U HU3YYEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEIECHHE KAYECTBEHHBIX peakuuil Ha KapOoHaT H
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 1nosnoxeHus B llepmonmueckoin cucreMe xumudeckux oanemeHros J[. I
MenneneeBa u crpoeHuss aroMoB. CTpoeHue meTramuioB. Mertammueckas CBsI3b U
METAJUIMYECKAs ~ KPUCTAJUIMYECKAss  pEemeETKa.  DNEKTPOXUMHUYECKUA  PAX
HanpspKeHU MeTauioB. OU3MYECKHe W XMMUYECKHE CBOMCTBA MeTauioB. OO1iue
CHocoObl TONy4deHHs MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIC
crnocoObl 3amuThl uX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, IIOPATFOMUHHIA,
OpoH3a) U UX MIPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[[lenounbie MeTauIbl: MOJIOKEHHE B lleproanyeckoil cucTeMe XUMHYECKHUX
anemeHToB JI. M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IPUPOJE.
duznueckue U XUMHUYECKHE CBOMCTBa (Ha mpuMmepe HaTpust U Kamus). OKCUAbl U



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

[llemouyHo3eMeNbHBIE  METaUIbl MAarHMi W KaJlbI[Mi: MOJOXKEHHE B
[lepuoanueckon cucreme xumudeckux sneMmeHToB JI. WM. MenpeneeBa, ctpoeHue
UX aTOMOB, HAXOXJEHUE B npupojie. Pu3nueckue U XUMUIECKUE CBOMCTBA MarHus
U Kamplus. BaxuHeillune coenuHeHUs KaiublUsl (OKCUA, THUAPOKCHI, COJIH).
JKEcTkocTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AmoMunMil: nonoxxenue B [leproanydeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aTOMa, HAXOXICHHE B npupoie. Pu3HUECKHe U
XUMHUYECKUE CBOMCTBA almOMUHUS. AMDOTEpHBIE CBOWCTBA OKCHJIIAa U TUAPOKCHUAA
AITFOMHHUS.

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

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE ¢ oOOpasllaMu METAUIOB U CIUIaBOB, HMX (DU3NYECKUMU
CBOMCTBAaMH, M3YyYECHHE  pE3yJbTAaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCTOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aHMMOJCHCTBUS OKCHIIA
KaJblMsl M HaTpusi C BOJOM (BO3MOXHO HCIOJIb30BaHHE BUIACOMATEPHUAIIOB),
HCCIICIOBAHUE CBOWMCTB XKECTKOM BOJIbI, MPOIIECCA TOPEHUS XKEJIE3a B KHUCIOPOJE
(BOBMOXHO  HCIIOJIb30BaHME  BHJACOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKIMi HA HWOHBL: MAarHus, KajlbLMsl, AJTIOMHUHMS, LMHKA, XKejes3a
(Il u xene3za (111), meau (1), HaOMOACHNE U OTMHMCAHKE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HMOHAMHM HATpWisl, Kalus M Kalblusd (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUANIOB), UCCIEAOBAaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA aTFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/a4 1o Teme «BaxHeuue
METAJUIBl U UX COCTUHEHUS.

XuMHA U OKPYKAKIIAs cpeaa

BemectBa m Marepuansl B NOBCEAHEBHOM JKWU3HU 4eJOBEKa. be3zomacHoe
UCMOJIb30BAaHUE BEILECTB U XMMUYECKUX peakuui B ObiTy. IlepBas momoins mnpu
XUMUYECKUX 0KOTax U OTPaBIICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpYKallel cpelbl (MpefenbHas IOIMyCTUMAast
KoHIeHTpanus BemlecTB, ganee — [1/IK). Ponp xumun B pemieHur 3K0JIOTHMYECKUX
npoOJiem.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3loB MarepuanoB (CTEKJIO, CIUIAaBbl METAUIOB, MOJHUMEpHBIE
MaTrepualbl).

Mescnpeomemmnoie cea3u



Peanuzarusi MeXNpeaMETHBIX CBSI3€H MPU HW3YYCHHMH XHUMHUH B 9 Kiacce
OCYIIECTBJSIETCS. 4Yepe3 HCIOJb30BaHME Kak OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TaK W TOHATHH, SBISIIONIAXCS CHUCTEMHBIMU JUISI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIMKIIA.

OO0mue ecTecTBEeHHO-HAyYHBbIC TOHATHS: HAy4dHbId (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHau3, CHUHTE3, KIACCUPUKAIUA, TEPUOIUIHOCTh, HAOJIOICHNUE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHUE, MOJICb, SBIICHUE, TAPHUKOBBIN
3¢ deKT, TEeXHOIOTHS, MaTepHaIb.

®dwuszuka: Marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOMbI, PAIUOAKTUBHOCTh, MOJICKYJa, SJCKTPUYECKUN 3aps, MPOBOIHUKH,
MOJYIIPOBOJIHUKH,  JHAJIEKTPUKH, (OTOAJIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPHCTATUINIECKAs
peméTka, CIiaBbl, (DU3UYECKUE BEIUYWHBI, CAUHUIBI HU3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorusi: ¢oTtocunTes, apixaHue, Ouocdepa, ’KOcHCTEMa, MHUHEpaIbHBIC
yIOOpeHusi, MEKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IMUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIE MOPO/IbI,
TM0JIE3HBIE MCKOIAeMBbIe, TOIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IIPOI'PAMMBI 110
XUMHUHN 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 POCCHUUCKUMU
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
PYKOBOJACTBOBATbCS ~ CUCTEMOW  MO3UTHBHBIX ILIEHHOCTHBIX OPHUEHTAUUHd 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 XMMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOT0 O00IIecTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHON HH(pOpManuei o
NEPENOBBIX JOCTHKECHHUSIX M OTKPBITHAX MHPOBOM M OTEUYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MHpa U 0OILECTBa;

2) rpaIaHCKOT0 BOCITUTAHMS:

NPEACTABICHUS O COLMAIBHBIX HOPMax M TNpPaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOU,  y4yeOHO-HCCNENOBATEIbCKOM,  TBOPUYECKOM M JOPYruxX  BUOAX
JESTENFHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOUM ESTENbHOCTH TPHU
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 TIOBEJICHHE W TMOCTYIIKM CBOMX TOBAapHILIE C NO3WULUU
HPABCTBEHHBIX W MIPABOBBIX HOPM C YYETOM OCO3HAHHUSA MOCIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOUM peaKiui,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKHM W COCTaBJISIOIIME
OCHOBY [IJIsl TIOHMMAaHHs CYIIHOCTA HAyYHOW KapTUHBI MUpa, MpPEAcTaBlieHUs: 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOiA, O pOJIM XUMUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

IIO3HABATEJIBHBIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOIUMBbIE /Jisi OOBSCHEHUS HAOIOJAeMBbIX TMPOILECCOB W SIBIICHUM,
MO3HABATEIbHON, WHGOPMAIMOHHOW M YMTATEIbCKOW KYJIBTYphl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW pPaboOThl C y4eOHBIMU TEKCTaMH, CHPaBOYHOM



JUTEPATypOr, JOCTYNMHBIMU TEXHUYECKUMH CpelICcTBaMU  WH(GOPMAIMOHHBIX
TEXHOJIOTHI;

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) popMHUpPOBaAHHSA KYJIbTYPbI 310POBbS:

OCO3HAHME UEHHOCTH JKU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBbIM 00pa3 *U3HU, OCO3HAHUE MOCIEICTBUN U
HENPUSITHE BPEIHBIX MPUBBIUEK (YNOTPEOICHUS AIKOTO0Jis, HAPKOTUKOB, KypeHus),
HEOOXOAMMOCTH  COOMIOACHUSI TMpaBWil OE€30MacHOCTH MpU  OOpamieHUuH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOTO BOCTIMTAHUSI:

UHTEpEC K MPaKTUUYECKOMY M3Y4YEHHIO MPO(eccHil u TpyAa pazIMyHOTO PoJa,
yBaXEHHE K TPyAY U pe3yibTaraM TPYAOBOU MAESITEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE TPWMEHEHHUS TPEIMETHBIX 3HAHWU 10 XUMHUH, OCO3HAHHBIA BBIOOD
WHIUBUyaJbHON TPAEKTOPHUH TMPOJIODKEHUS 00pa3oBaHMsI ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHONW Npo(ecCHOHANbHON EATEIbHOCTH U Pa3BUTUSI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb a/IaliTUPOBATHCS B MPOPECCHOHAIBLHOW Cpene;

6) 3K0J10rH4YeCKOro BOCIHTAHHA:

HKOJIOTUYECKU IIeJIECO00pa3HOe OTHOIIEHHE K TPHUPOAE KaKk HCTOYHHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTH 3I0POBOTO U
O0e3omacHoro oOpa3a >KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M ICUXUYECKOMY 3J0POBBIO, OCO3HAHHE LIEHHOCTU COOJIIOJEHHUS
npaBwi 0€30MMacHOTO TMOBEACHUS MPHU paboTe ¢ BEIMIECTBAMHU, a TAKKE B CUTYAIHSIX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJyd4aeMble MPU H3yUYCHUU XUMHH, IS
pELICHHs 3a]a4, CBSI3aHHBIX C OKPYKAOIIEH NPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI ~ SKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHUS IJI00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM U IMyTell UX peIlIeHUsT MOCPEICTBOM METOJOB XHUMUHU,
HKOJIOTMYECKOTO MBIIIICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOW W COLIMAIBHOW TMPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX pPE3yJAbTaTOB BBLACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHHUA MHUPOBO33pEHHUS  OOIIECHAy4YHBIC TMOHATHS (3aKOH, TEOpus,
NPUHITAT, THIOTe3a, (akT, CHCTEMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOphIe
UCHOJIL3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MpEIMETax M IO3BOJIAIOT Ha
OCHOBE 3HaHUM M3 ATUX NPEIMETOB (OPMHPOBATH MPEICTABICHUE O LEIOCTHOU



HAYYHOW KapTUHE MHUpA, U YHUBEPCAIbHbIC y4ueOHbIC NEUCTBUs (TIO3HABATENBHBIC,
KOMMYHUKATHBHBIE, PETryJATHBHBIC), KOTOpble o0OecrnedynBaoT (GopMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOM
Nes TeIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JAeiicTBUS

ba3oBble jloruyeckue AeiicTBUA:

YMEHHUSI UCHOJIb30BATh MNPUEMBI JIOTUYECKOTO MBIIJIEHUS MPU OCBOEHHH
3HAaHUU: PACKPBIBATH CMBICII XMUMHUYECKUX TMOHATHN (BBIACISTh UX XapaKTepPHBIC
NPU3HAKY, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTUMU TMOHSITUSMH), UCIOJB30BaTh
HNOHATHUS 1JI1 OOBSICHEHHSI OTAENbHBIX (DAKTOB U SIBJICHUM, BHIOMPATH OCHOBAHUS U
KpUTEpPUHN [JIs1 KIACCU(PUKALMU XUMHYECKHX BEHIECTB U XMMHUYECKHX peakiui,
yCTaHABIIMBATh NPUYUHHO-CJICICTBCHHBIC CBS3M MEXIYy OOBEKTaMH W3YUCHHS,
CTPOWTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TI0 AHAJIOTHH),
JienaTh BBIBOJBI U 3aKITIOYCHUS;

yMEHUE TPUMEHATh B TMIpoIllecce TMO3HAHMUsS TMOHATUA (TPEeIMETHbIE U
MeTalpeMEeTHbIE), CUMBOJMYECKUE (3HAKOBBIE) MOJEIHU, UCIOJIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHHU MOJEJbHbIE NPE/ICTaBICHUS —
XUMHUYECKUI 3HaK (CUMBOJI DJIEMEHTa), XUMHUYecKas Qopmylia U ypaBHEHHUE
XUMHUYECKON peakiu — MpHU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3a/lau, ¢ YUETOM
TUX MOJENbHBIX MPEICTABICHUN BBISABISATE M XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKA H3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIui,
BBISBISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYHHHO-CICACTBEHHBIE  CBSI3M U
OPOTHUBOPEUHS B U3YHAEMBIX IMPOLECCAX U SBJICHUSX.

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, OPTaHM3allM U MPOBEICHUIO
YUCHUYECKUX OKCIEPUMEHTOB, YyMEHHEe Ha0mojaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yabrar, GopMylIupoBaTh 0000IIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABISATh OTUET
0 MpojeNaHHOU padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOWpATh, AaHAJIM3UPOBATH W HUHTEPNPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUAOB M (OPM MPEACTABJICHUS, MOIy4aeMYyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOYHBIC
nocobus, pecypcel HWHTepHETa), KPUTUYECKH OILICHUBATh MPOTUBOPEUYUBYIO H
HEJI0CTOBEPHYIO MH(OPMAILINIO;



yMEHHUE MPUMEHSATH PA3IMIHBIE METOIbI U 3aMpOChl NPH MOUCKE U OTOOpE
uHbOpPMAIIMK M COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJUMBIX ISl BBITOJHCHUS
y4eOHBIX W TIO3HABATEJIBbHBIX 33/1a4 OINpPEAENEHHOTO TUIA, TPUOOPETEHHE OIbITa B
00JIacTH  HCMOJB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOI aKTUBHOTO WCIOJIb30BaHUS Pa3IMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEIbHO BBIOMPATHh ONTUMAJIbHYIO (POpMy MpejcTaBieHus uHpopmanuu u
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOXKHBIMH CXeMaMu, JAuarpaMMami,
npyrumu Gpopmamu rpauKu ¥ UX KOMOUHAIUSIMU;

YMEHHE UCHOJb30BaTh M  aHAIM3MPOBAaTH B Mpolecce Y4eOHOU W
UCCIIEIOBATENbCKOM JESITENbHOCTH WMH(GOPMALIMIO O BIUSHUU TMPOMBIILIEHHOCTH,
CEIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOLHOMN
CpEBblL.

KoMMyHuKkaTHBHBIE YHHBepCaJbHbIe YueOHbIe 1eHCTBUA:

yMEHHUS 3aJaBaTb BOMNPOCH (B Xojae Jauanora W (WiM) AUCKYCCHUH) IIO
CyliecTBy  obcyxaaemMod  TeMmbl, (GOpPMYyJIMpOBaTH  CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS NPEIJIOKEHHON 3a/1auu;

YMEHUS  TPEJICTaBIsATh  IOJIyYEHHbIE  pe3ylbTaTbl  [O3HABATEIHHOM
NEeSTeTbHOCTH B YCTHBIX W TMHCBMEHHBIX TEKCTax; JeNlaTh IMPE3CHTAIUIO
pe3yJIbTaTOB BBIMOJHEHUS XUMHYECKOTO SKCIEpUMeHTa (J1a00opaToOpHOTO OIbITA,
1abopaTopHOM paboThHI MO MCCIEIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

YMEHUS Y4eOHOTrO COTpPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATENIbHOM M HCCIENOBATEIILCKOM  JESATENLHOCTH  TNPU  PELICHUH
BO3HHMKAIOUIMX MpOOJEM Ha OCHOBE Yy4€Tra OOUIMX HHTEPECOB M COTJIACOBAHUS
no3uiuit (0OCyX/eHHus, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD), KOOPJMHAIIUS
COBMECTHBIX JICHCTBMH, ONpEIEIeHUE KpPUTEpUeB IO OIEHKE KadecTBa
BBITIOJTHCHHOW Pa0OThI U JApYyTHE).

PeryasiTuBHbIe YHMBeEpPCaJbHbIe Y4eOHbIE 1eiCTBUA:

YMEHHUE CAMOCTOSITENIbHO OMNPEAENsATh LN JeSTENIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJHMPOBATH M MPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Haubosee 3(PPeKTUBHBIE CIIOCOOBI PEHICHUS YYEOHBIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBIISAITh WM KOPPEKTHPOBATH
IPEVIOKECHHBIA  AJITOPUTM  JIEWCTBUM IIPU  BBIIOJHEHWM 33JaHUM C Yy4ETOM
MOJIyY€HUS HOBBIX 3HaHMA OO0 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSAX,
OIICHMBATh COOTBETCTBHE IIOJyYEHHOTO pe3yJibTaTa 3asBJICHHOW LENIH, yYMEHHE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpejlaraéMble B YCIOBUM 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATHI

B coctaBe nmpeaMETHBIX pE3yJNbTaTOB IO OCBOCHHUIO 0053aTEeIbHOTO
COJIEpKaHus, YCTAHOBIIEHHOTO JaHHOW (QenepanbHO paboueil mnporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYyYalOUIMMUCS Hay4yHbIE 3HAHHMSA, YMEHHS U CIOCOOBI



NeucTBul, crneuuduueckue UL  OPEIMETHOW o0jactu  «XUMUSA», BHIIBI
JNEATEIbBHOCTA 1O  MOJYYEHHIO HOBOTO  3HAHUSA, €ro  HWHTEpIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX M HOBBIX CUTYAIIUSX.

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 BEIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOIHAS W HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast J0JI1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJIIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTEHECHb
OKHCJICHUsI, XUMHUYECKas peakius, KiacCu(PUKaIUs peakiuidi: peaxIuu
COCAWHEHUS, PEAKIMUU PA3JOKEHUsI, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 9K30- U PHJIOTEPMUYECKHUE PEAKINH, TEIIOBON 3PdeKT peakium,
SAIpO aroMma, OHJIEKTPOHHBIM CIIOM aroma, aTOMHasi OpOUTallb, PaIUyC
aToMa, XUMUYECKasi CBs3b, MOJIIPHAS U HENOJSIpHAas KOBAJECHTHAs CBS3b,
WOHHAsl CBfA3b, MOH, KaTMOH, aHUOH, PacTBOpP, MaccoBas J0Ji1 BEIECTBA
(TIpolIeHTHAsI KOHIIEHTpAIMsI) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHSATUH U
MPUMEHSTH 3TU MOHITHUS MPU OMMCAHUK BEUIECTB U UX MpEBpalCHUl;

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

e ONpENesITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCJICHHUS  DJIEMEHTOB B OWHAPHBIX  COEIMHEHUSX,
NIPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEIMHEHUH IO
dbopmynam, BHUA XUMHUYECKOW CBSI3M (KOB&JICHTHAas M HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeBarb cMbica llepuognueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAaHHUE TEPUOJIUYECKONW 3aBUCUMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX moJsioxkeHus B llepuonuyeckoit cucreme,
3aKOHOB COXPaHEHMsI MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOrazipo;

e OMNWCHIBATH W XapakTepu3oBaTh TaOamuHyro (opmy Ilepuonmueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3inyaTh TOHATUS  «TJIABHAs
noarpymmna (A-rpymnmna)» u «mobouynas noarpymmna (b-rpynma)», mansie u
OOJIbIIIME TIEPHUOJIBl, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCSA B
tabmune «llepuoamueckas cuctema xumuueckux anmementoB . I
MeHnneneeBa» C UYHMCIOBBIMM  XapaKTEPUCTHMKAMU CTPOCHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBy Y4YacTBYIOIIUX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3 (DexTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAasl OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX
yYpaBHEHMI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHIA,

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT X Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKMX TNpEeBpalleHuid B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIIHYI0 MOJICKYJSIPHYI0O W MOJIIPHYEO ~ MacChl
BEII[ECTB, MAacCCOBYIO JIOJNIO XHMHYECKOTO JJIEeMEHTa Tio Qopmylie
COEIMHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PAacCTBOPE, MPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKOW pPEeaKilu;

MIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIbHONU NESITEIIbHOCTH — aHaJlu3
W CHHTE3, CpaBHEHHE, O00O0OIleHHe, CHUCTEMAaTH3aluIo, KiIacCUu(PUKaIUIO,
BBISIBIIEHUE MPUYHUHHO--CIICJCTBEHHBIX CBSI3€M — JJIs1 U3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAaHUS — HaONIO/IEHHEe, HW3MEpPEHUEe, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasbHBIA U MBICIICHHBIN);

CIeNOBaTh  MpaBWJIaM  MOJIb30BAaHUS  XHUMHUYECKOM  TOCYAOM W
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
PAacTBOPOB C OMNPEIEIEHHON MacCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBaTh M MPOBOJUTH  XUMUYECKHE  DKCIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIIOT C TIOMOIIBIO MHIANKATOPOB
(makmyc, deHondTanentH, METUJIOPAHK U APYTHE).

K xoHy oOyuenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXKaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTb CMBICI OCHOBHBIX XHMHWYECKHX MOHATHM: XUMHUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJla, WOH, KAaTHOH, aHHMOH, IPOCTOE BEMIECTBO,
CIIOKHO€ BEIIECTBO, BAJICHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKasl peaklys, XUMHUYECKas CBs3b, TEIIOBON 3(deKT
peakluy,  MOJIb, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJUTBI, SJIEKTPOJUTUYECKAsT IUCCOLMALMS, PEAKIMU HOHHOTO
oOMeHa, KaraliuM3arop, XUMHUYECKOE paBHOBECHE, OOparuMble U



HEeoOpaTuMble PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIUY,
OKUCJIUTEh,  BOCCTAHOBUTEIIb, OKHCJICHHE ¥  BOCCTAHOBJICHHE,
aoTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYeCKasi), KpUCTaIMUYecKass pemeérka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKON peaklud, NpelebHO JTOMycTUMAast
koHueHtpamus IIJIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHA W
MPUMEHSITH 3TU TOHITHUS MPU OMMCAHUK BEUIECTB U UX MpEBpaIleHUil;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

OTPENIENATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHCHUSAX  PAa3IMIHOTO COCTaBa, NPHUHAIJICKHOCTh BEIIECTB K
OTpeAeNéHHOMY KJAcCy COEOUWHEHUH Mo (opmynaMm, BUI XUMHYECKON
CBsA3U (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSIX, 3apsii MOHA MO XUMHUYECKOU dopMmylie, XapakTep Cpeibl B
BOJIHBIX pPacTBOpaxX HEOPTaHMYECKUX COEAUHEHHM, THN KPUCTAILTMYECKOM
PELIETKN KOHKPETHOTO BEIIECTBA;

packpwiBath cMmbichn llepuoamyeckoro 3akona J[. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHHE. OINHUChIBAaTh U  XapaKTEepPU30BaTh
tabimunyo (opmy Ilepronnueckoid cucCTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyarth MOHATHUSA «TJaBHas mnoArpymmna (A-rpynma)» W «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 IO JJEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COEIUHEHUH B
npejenax MallblX MEePUOJI0B U TIIABHBIX MOJTPYII ¢ YYETOM CTPOSHUS HX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTBHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBy Y4YacTBYIOIIUX B PEAKIUH
BEII[ECTB, MO TEIUIOBOMY 3 (dEKTy, N0 W3MEHEHHIO CTENEHEW OKHCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOMHKMEe W CHENU(PUISCKHE XHUMHUYSCKHE
CBOMCTBA TPOCTBHIX W CIIOXHBIX BEIIECTB, TMOJTBEPXKIas OIUCAHUE
puUMepaMy MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHMHA COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIIUi;

COCTABJIATb  YPABHEHHSI  DJIEKTPOJIMTUYECKOW  JUCCOLMALIMU  KHUCIIOT,
IeJI0Yed U COJICH, TOJIHBIE M COKpAIEHHbBIC YPaBHEHUS PEaKIMii HOHHOTO



oOMEHa, ypaBHCHMS  pPCaKIMid, MOJTBEPIKIAIONIMNX  CYIICCTBOBAHUE
TCHETHUYECKOW CBSI3W MEXKYy BEIIESCTBAMH Pa3JIMUHBIX KIIACCOB;
pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIIBHO-BOCCTAHOBHUTEIBHBIX  PEAKIUM
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHca 3THX peakiui;
MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBHCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TPOTEKAaHUS XWMUYECKUX TPEBPANICHUH B Pa3IUIHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHTCIBHYIO MOJISKYJISPHYIO W MOJSIPHYIO — MAaccChl
BEIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOIO OJJIEeMEHTa 10 ¢dopmyJie
COEMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOpE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEAKITHM;

coOMmoaaTe  MOpaBWia  MOJb30BAHHUA  XUMHUYECKOM  MOCylIod W
nabopaTtopHeiM OOOpyAOBaHMEM, a TaKkKe TNpaBwiIa OOpamlieHus C
BEIIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSAMH TI0  BBIIOJHECHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 10 TIOMYYCHHIO W COOUPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIUH,  TOJTBEPKAAMONINE  KAueCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
woaua-, kapoOoHar-, docdar-, cwimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHS W HWOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpPaxX HEOPTAaHMUECKUX BEIECTB;

NPUMCHSTh OCHOBHBIC OTICPAIlUM MBICIUTEIBHON JCSITCIBHOCTH — aHAJIM3
W CHUHTE3, CpaBHCHHE, OO0OOIICHWE, CHUCTEMAaTHU3AINI0, BBIIBJICHUE
MPUYHUHHO-CIICICTBEHHBIX CBSI3e — ISl W3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEAKIMH, €CTECTBEHHO-HAYYHBIE METOJbl TIO3HAHUS —
HaOJIOZIeHne, M3MEpPEeHHe, MOJCIMPOBAHUE, OSKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBo 4yacoB
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
YeJioBeKa
12 BemecTBa 1 xXumMu4eckre 15 1 bubmmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Utoro mo pazneny 20
Pa3zgen 2. BaxkHelilme npeacTaBuTe M HeOPraHuvye CKUX Bellle cTB
Boznyx. Kucnopogn. [lonstue bubmuoreka [IOK
2.1 6
00 okcuIax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmmoreka [JOK
' U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubmmoreka [IOK
' HEOPraHUYECKHUX COCTMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Pasznean 3. [lepuoanyeckuii 3axoH u [lepuoanyeckas cucrema xummndeckuxdjemeHToB . U. MenaeseeBa. CTpoeHue aToMOB.

Xumu4deckas cBsi3b. OKHCINTEJILHO-BOCCTAHOBHUTEIbLHDbIE 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 Ilepunonnueckas cucremMa 5 bubmuoreka [IOK
' XMMHUYECKHX Dy1eMeHTOB J1. U. https:/m.edso00.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XUMHYECKasl CBA3b.
3.2 OKUCIUTENBHO- 8 bubmmorexa [OK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEaKIUU
Hroro no paszneny 15 bubmorexa LIOK
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

KoumnyecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieJioB U TeM uudpoBbIe
Ne ni/m P Kontponbnabie | IlpakTnyeckue (uscpp )
NMporpaMmsI Beero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcesl
Pa3nen 1. BemecTBo 1 XMMHYecKHe peaKIIUH
11 [ToBTOpeHue u yriyosieHue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX 4 bubmmoreka [IOK
' peaxiuit https://m.edsoo0.ru/7f41a636
13 DNEKTPOIUTUYECKAS TUCCOLHAITHS. 8 1 1 bu6nuorexa [IOK
' XUMHUUYECKHUE PEAKLIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Paspneu 2. HemeTa/nibl M UX COeAUHEHUS
51 OO01mmast XapakTepruCTHKAa XUMUUECKUX 4 1 bubnmoreka [IOK
' snemenToB VIIA-rpynnsl. [anorens https://m.edsoo0.ru/7f41a636
OOmmas XxapakTEePUCTHKA XUMUIECKUX
2.2 snemeHTOB VIA- nbel. Cepa u eé 6 bubmorexa TIOK
' FPyrubL. T€p https://m.eds00.ru/7f41a636
COCITMHCHHSI
OO01mast XapakTepUCTHKAa XUMUUECKUX
P P bubmorekxa [IOK
2.3 anemeHnToB VA-rpymnmbl. A3ot, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHMUS
OOmras XxapakTEePUCTHKA XUMUIECKUX
2.4 snemeHToB |VA- bl YTJIepoI U 8 1 2 bubmorexa TIOK
' . TPYHIIBL. p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Hroro mo pazneny 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 COeIMHE HUHA

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
Uroro mo pazneny 20
Pa3znen 4. Xumus U oKpy:Kaomas cpejaa
4.1 BemecTBa u MaTepuaibl B )KM3HH YEJIOBEKA 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro mo paznueny 3
PesepBHOE Bpemst 3 bubmiorexa [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 KNIACC
KoummuyecTBo yacos DJIEKTPOHHBbIE
Ne aTa uudgposbie
Tema ypoka Kontpoabnubie | IlpakTHueckue A dp
n/n Bcero u3yuyeHusi | oOpazoBaTesbHbIE
padoTbI padoTbI
pecypcehbl

1 [Ipeamer xumun. Ponb XuMuu B 5KU3HU 1 bu6moreka [IOK
yenoBeka. Tena u BenecTaa https://m.edsoo.ru/ff0d210c

bub6morexa [JOK

2 [TonsiTve 0 MeTOaX TO3HAHUS B XUMUU 1

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

3 paboThI B TaOOPATOPHH U IPUEMBI 1 bubmoreka [JOK
oOparreHust ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

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

P P N bubaunoreka IIOK
) «Paznenenne cmeceil (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bubaunorexa IIOK
6 A 1
TOMBLH MOICIYIHL https://m.edsoo.ru/ff0d2a6c

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

8 [TpocThie U clIOKHBIE BEIleCTBa 1 Bubnmorexa LIOK

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

9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 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
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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
OtHOCuTENbHASI MOJIEKYJISIPHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO bubmuoreka [IOK
3JIEMEHTA B COEIMHEHUH https://m.edsoo.ru/ff0d350c
KonunuecTBo BemecTBa. Moiib. bu6moreka [IOK
13 Moussipras macca https://m.edsoo.ru/ff0d5230
14 du3ndecKre 1 XMMUYSCKHE SIBJICHMUS. bubmnoreka [IOK
XUMUUYECKas peaKUusl https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NPOTEKAHUS bubnuoreka LIOK
XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIIECTB. bubmuoreka [IOK
XWMHUYECKHE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Boruncnenust KOIu4ecTBa, Macchl
17 BELIECTBA 10 YPABHEHUSAM XUMUUYECKUX bubamorexa [IOK
. https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanusa XuMru4ecKUX peakiui
18 (COGIIPIHq;HI/IHI;[paBJIO)KeHI/ISI, e Bubmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 sHnukIiIoneauct. O0o0menne u bubmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTU3alus 3HaHU I
20 Kontponbnas padora Nel o reme bu6moreka [IOK
«BelecTBa U XUMAYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubnuoreka LIOK

BO3ayXa. KI/ICJ'IOpO,I[ — OJICMCHT "

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IMpOCTOC BCIICCTBO. O30H

Du3nYeCcKHe U XUMHUYECKHE CBOMCTRA

bub6morexa [JOK

22
KHCII0pOA (PeAKIIHH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax
CriocoOsI MOTy4eHHs KUCIOPOa B
1 oA bubanorexa IIOK
23 1a00paToOpUH U TPOMBIIITICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoaa
TennoBoit 3P pekT XumMudeckon
24 peaKIuu, TOHSITHE O bu6mmorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKITUIX
Toruso (He Thb, OJIb U MCTAaH).
25 3a ;13H61§He¢1;03 yra CITOCOOBI e):ro bubmmorexa IIOK
P X, https://m.edsoo.ru/ff0d4c4a
peI0TBpaLCHUS
[TpakTrueckas padora Ne 3 mo reme
P P bubaunorexa IIOK
26 «ITomy4yenue u cobupanme Kucaopoaa,
. https://m.edsoo.ru/ff0d4ae2
U3YyUEHUE ero CBOUCTB»
97 Bonopoa — sneMeHT 1 mpocroe bubmuorexa [IOK
BelecTBO. HaxoxaeHnue B mpupozae https://m.edsoo.ru/ff0d4dd0
23 ®u3nyecKkre 1 XMMUYECKUE CBOMCTBA bubmoreka [IOK
Bozopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubaunoreka IIOK
29 I1
OIPITHE © IHEAOTax i COMX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI MoTy4eHus BOAOPOA B bubnuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
bubaunorexa IIOK
31 «ITonyyenue u cobupanue Boaopoaa,

W3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MomnspHslil 00bEM ra3oB. 3aKOH

bub6morexa [IOK

32
ABorajzipo https://m.edsoo.ru/ff0d542e
Brruncnenust 00néMa, KoJIMuecTBa
bub6morexa [JOK
33 BEIIECTBA Ta3a 10 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK O0BEMY
Brrancnenus o06EMO0B ra3oB 10
34 ABHEHHIO PEaKIIMH Ha OCHOBE 3aKOHA brbmmorexa LIOK
P N peakd o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ia30B
35 du3nuecKne 1 XMMUYECKHUE CBOMCTBA bubmuoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bu6muoreka [IOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTens. HacwimeHHbIC
A P P n bub6mmorexa [JOK
37 Y HEHACBIITICHHBIE PacTBOPHL. MaccoBast
https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 o reme
38 «lIpurorosieHue pacTBOPOB € bubmuoreka [IOK
onpeaeIEHHON MacCOBOM 101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
KonTtponbnas padora Ne2 o reme bubmoreka [IOK
39
«Kucnopox. Bonopoxn. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcHIBL: COCTaB, KITACCH(PUKAIIHS, bubaunoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnune u XumMuyecKre CBOKMCTBA
41 KHCJIOTHBIX, OCHOBHBIX B aM()OTEPHBIX brbmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: COCTaB, KJIaccupuKanus, 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 [lonydeHue 1 XMMHUYECKUE CBOUCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIIATYpa,
(cp ) P bubmuoreka [IOK
46 CIOCOOBI MOMYYECHHSI, XAMUUECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIIbHBIX 33124 110 TEME bubmuotexa [IOK
«OCHOBHBIE KJIACChl HEOPraHNYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHU I
48 ['eneTnueckas CBA3b MEXKIY KJIaCCAMHU bubmoreka [IOK
HEOPraHNYECKNUX COCINHEHU N https://m.edsoo.ru/00ad9a50
bub6moreka [JOK
49 O0o00IIeHre ¥ cucTeMaTU3aIus 3SHAaHU K
B H https://m.edsoo.ru/00ad9ch2
KontponpHnas padora Ne3 o teme
" bubnuoreka [IOK
50 OcCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
“n https://m.edsoo.ru/00ad9ela
COEIMHEHUM
[TepBbie MONBITKHU KIaccuPUKaIuu
P ¢ bubaunorexa IIOK
51 XUMHAYECKHUX 371eMEHTOB. [IoHsTHE O
https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmorexa [JOK
52 [lepronuueckasi cHCTEMa XUMUUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menzaeneera
bubmoreka [IOK
53 [leproapl, TPYIIIBIL, TOATPYIIIBI nbmmorexa I

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

bub6morexa [IOK

>4 saep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 0007I0UeK
55 aToMOB 2y1eMeHTOB [lepruoanueckoi bubamorexa [TOK
https://m.edsoo.ru/00ada6hc
cuctemsl [. . Menneneena
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA 10 €0 MOJOKEHUIO B bu6moreka [IOK
[Tepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproamyeckoro 3akoHa ist
57 pa3sBUTUA HAYKU U IpakTuku. [1. H. bu6muoreka [IOK
MenneneeB — ydé€HbIH, IEAArOr U https://m.edsoo.ru/00ada96e
rpaXxJaHuH
58 DIEeKTPOOTPULATEIBHOCTh AaTOMOB bubmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuveckas CBs3b brbmmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosispHas xumuueckas bubmuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenosipHast XMMHUYECKas bu6moreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE bubnuoteka [IOK
peakunu https://m.edsoo.ru/00adb076
64 OKHCIHTENHN U BOCCTAHOBUTEIH bubamorexa [IOK
https://m.edsoo.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 PezepHublil ypok. O6001meHne u 1 bubnmuoreka [IOK
CHCTEMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubmoreka [IOK
cUcTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ad9ch?2
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 DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTHyeckue dp
n/n Bcero H3y4YeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypehbl
[lepnonnueckuii 3aK0H.

1 [Tepuoanueckas cuctema 1 bubaunorexa IIOK
XUMUYECKHX 35ieMeHToB /1. H. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3BMEHEHUH

2 CBOMCTB XUMHYECKUX DJICMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukaims 1 HOMeHKIaTypa 1 bubmoreka [JOK
HEOpPraHUYECKUX BEILECCTB https://m.edsoo.ru/00adb7e2

4 Buapr xumMu4uecKkoi CBA3M U THITBI 1 bubmuoreka [IOK
KPUCTAIIINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHnas padora Nel o teme

) «IloBrOpenue u yriayoOneHne 3HaHUN 1 1
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiiaccay

6 Knaccudukarus XaMru4IecKux 1 bubaunorexa IIOK
pEaKLMi O Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XUMHUYECKON

7 eakuu. [loHsITHE 0 TOMOT€HHBIX U 1 bubmorexa [IOK
P ] https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIUIX
[ToHsITHE O XMMUYECKOM PaBHOBECHH.

bub6mmoreka [JOK
8 ®DaKTOpHI, BIUSIOIE Ha CKOPOCTh 1

XUMUYECKOU PEAKLIMU U ITOJIOKECHUE

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

OKHCIUTENbHO-BOCCTAaHOBUTEIIHHEIC

bub6mmoreka [JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTUUECKON
10 nccouuanuu. CUIbHbIE U c1adblie Bubmorexa HHOK
A HHATH. https://m.edsoo.ru/00adcd68
AJICKTPOIUTHI
11 HouHbIe ypaBHEHUS pPEaKIIUA Bubmorexa HOK
P peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHH B CBETE MpeACTaBICHUHN bubmorexa [TOK
P . https://m.edsoo.ru/00add5d8
00 2JIEKTPOTUTHIECKOM TUCCOMAITIT
XUMHUYECKIE CBOMCTBA COJICH B CBETE
13 [IpenCTaBIEHUI 00 bubnnorexa LIOK
e . https://m.edsoo.ru/00add8b2
ANIEKTPOTUTUYECKOU TN CCOITHAITUN
bubaunoreka IIOK
14 IIo €0 OJIN3€ COJIEN
HATHE O THAPOTH el https://m.edsoo.ru/00add9d4
OO0o01eHre 1 cuctTeMaTH3aus bubmuoreka [IOK
15 R
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne dxcriepuMeHTaAIBHBIX bubnmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Konrponsaas padora Ne2 o reme
17 «9J‘IeIIZT OJ'II/ITIf‘leCKaSI WCCOLIMALINS bubmmorexa LIOK
p g HHATHA. https://m.edsoo.ru/00addec0
XUMUUYECKHE PEaKIIUU B PACTBOPAX)
OO01m@sa XxapakTEpUCTUKA TAJIOTEHOB.
18 Xnﬁnqecfne csﬁﬁcma Ha IpuUMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjiopa
19 XnopoBogopoa. CosnsiHast KHCIIOTA, bubmmoreka [JOK
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XUMHNYCCKHUEC CBOﬁCTBa, IIOoJIYy4YCHHC,
IIPUMCHCHUC

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

[IpakTnueckas pabora Ne 2 o reme

. bubmuotexa [IOK
20 «ITomydyeHue CoJISTHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
. bub6mmorexa [JOK
21 XAUMHYECKHUX pPeaKInil, €CIIH OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO01mmast XapakTepUCTHKA JIEMEHTOB bubmoreka [IOK
VIA-Tpymms https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(DUKAIIUY CEPBL.
93 Haxoxnenue cepbl U €€ COeIMHEHUI bu6muoreka [IOK
B IIpUpOJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHE, bu6muoreka [IOK
du3nueckre 1 XUMHYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTA,
P P . bubaunoreka IIOK
25 (u3nyecKkue 1 XMuMHUYECKUE CBOWCTBA,
https://m.edsoo.ru/00adea28
npUMEHEHUe
XUMHYECKHE PEeaKIuu, JIeKaIle B
OCHOBE IIPOMBIITIEHHOTO crioco0a
26 IIOJIy4E€HUS CEPHOU KMCIIOTBI. bubnuoreka LIOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY)KaIOILEH Cpelibl COEAMHEHUAMU
cepbl
97 Brruucienne MaccoBo# 1014 BBIXOA bubaunoreka IIOK
IIPOJIyKTa PEaKLIMU https://m.edsoo.ru/00adec8a
28 OOmrast XxapakTEepUCTHKA JIEMEHTOB bubmoreka [IOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B Ipupoje, Gpu3ndecKkue u
XHUMHUYECKHE CBOMCTBA

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

AMMUak, ero pu3nyecKue u

bubmorexa [JOK

29 XUMHYCCKHE CBOMCTBA, MOJYUCHUE U
v https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 mo reme
30 «ITonyyenne amMuaka, u3y4eHue ero bubmmoreia [OK
. v 13V https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ GU3NIeCKHUe U bubmoreka [IOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnons3oBaHME HUTPATOB U COJEHN
aMMOHMS B KQUECTBE MUHEPAJbHBIX

32 oOpeHunii. XUMHUYECKOe bubmmorexa [TOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMICH Cpeibl
COCIMHCHUSIMH a30Ta
®docdop. Okeup pochopa u

33 (boc:(g)o pHaSI KHCnH((b;Ta(p(I)IESH(‘I\ﬁ/E)CKI/IC u buomiorexa LIOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYICHUE
Hcnonp3oBanue GocdaTon B

34 Ka4ueCTBE MUHEPAIbHBIX yIOOPEHUM. bu6muoreka [IOK
3arpsizsHEHUE TPUPOTHOUN Cpeabl https://m.edsoo.ru/00adfc20
¢dbocdaramu
Yraepon, pacupocTpaHEeHHE B

35 I; J; (Ii)) R pec P . ccrie bubmunoreka [IOK
pu , GU3HYECKHUE U XUMHUYICCKU

p P A https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupel yraeposaa, ux Gusudeckue u bu6muoreka [IOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonornyeckue npoodaemsl,
cBsi3aHHbIe ¢ okcuaoM yriaepoaa (1V)

N bubnuoteka [IOK
37 VYronpHas KucaoTa u €€ coyu
https://m.edso0.ru/00ae006¢
[pakTuueckas padora Ne 4 mo Teme

38 "Tlonmy4yeHne yriaekucaoro rasa. bubnuoreka LIOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIE TOHATHS 00
bub6moreka [JOK
39 OpPTaHMYECKHUX BEIIECTBAX KakK O
https://m.edso0.ru/00ae054e
COCIMHEHUSIX YTIIepoa
. bubnuoreka LIOK
40 Kpemnuii u ero coenuHeHus 1
https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemenue

a1 3KCIEpUMEHTANIbHBIX 33/1a4 11O TEME bu6moreka [JOK
«BaxHeime HEMETaJIJIBl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUS»

KoHntponbHas padora Ne3 mo teme
P . P bubaunoreka IIOK
42 «BaxxHeHme HeMeTaJlIbl U UX
https://m.edso0.ru/00ae0e18
COEJTMHEHU S
OO01mast XapakTepruCTHKAa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBA3b U bubmuorexka [IOK
METa/UINYeCKas KpUCTaIInYecKas https://m.edsoo0.ru/00ae103e
pew€rka. Pusnyeckue CBOMCTBA
METaJIOB
XHUMHYECKHUE CBOMCTBA METAJIJIOB.

. bubmoreka [IOK

44 DNEKTPOXUMUYECKUM psiJT

HaIpsHKEHU I METaJlIoB

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

45 aBHEHUSIM XUMHWYECKUX pPeaKIil bubmorexa [OK
M PeaKIit, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJACPKUT
IpUMECH
46 [TonsiTHe 0 KOPPO3UU METAIIOB bubmmorexa [IOK
https://m.edso0.ru/00ael1278
bubmuoreka [IOK
47
Ienoumbie MeTamis! https://m.edsoo.ru/00ael14b2
48 Oxcuapl ¥ TUIPOKCUIBI HATPUS U bubmorexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [llenoyHO3EeMENBLHBIC METAIIIBI — bubnuoteka [IOK
KaJbIUi 1 MarHui https://m.edsoo0.ru/00ael15e8
. bub6mmorexa [JOK
50 Baxseiinme coeTMHEHNS KaJIbLIU
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CUCTEMATU3ALHS
3HaHUH
59 JKécTkocTh BOJIBI M CLIOCOOBI €€ bubnuoreka [IOK
yYCTpaHECHUS https://m.edso0.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
o .. bub6moreka [JOK
53 JKécTkocTh BOABI M METOBI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubaunorexa IIOK
54 AnTroMUHUNT
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHA U bubmuoreka [IOK
TUJIPOKCHAA https://m.edsoo.ru/00aelc64
56 Weneso bub6mmoreka [JOK

https://m.edso0.ru/00ae1d86
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OKCI/I,Z[LI, THAPOKCUIBI U COJIM KCJIC3a

bub6morexa [IOK

> () uxemnesa (M) https://m.edsoo.ru/00ae35e6
58 O606erHI/Ie M CUCTEMATHU3ALIUS
3HaHUI
[pakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bu6muoreka [IOK
«BaxHelme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUSD)
Beraucnenus no ypaBHEHUSM
XUMUYECKUX PEAKIIHH, €CITH OJNH U3
60 peareHTOB J1aH B U30bITKE HIIN bu6muoreka [IOK
COAEPKUT MpUMECH. BbrancieHus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJA MPOJIYKTa
peakiuu
61 0606erHI/Ie Y CUCTEMaTHU3aLH
3HAHUH
KontponpHnas padora Ne4 o teme
62 «Baxueiinme MeTawibl U UX
COEJIMHEHUSD
63 BeniectBa u matepuaisl B bubaunorexa IIOK
MTOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHHUE bu6muoreka [IOK
OKpYKaroILlen cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelieHun bubmuoreka [IOK
AKOJIOTHYECKHUX TIPOOIeM https://m.edso0.ru/00ae4270
PesepBHblit ypok. O60011IeHNE U bubmoreka [IOK
06 cucTeMaTu3anus 3HaHUU https://m.edso0.ru/00ae0dOa
67 PesepBHeIit ypok. O000ICHHE U bubmmoreka [JOK
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CHCTEMaTHu3aIus 3HaHUH

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

63 PezepBHblil ypok. O6001meHue u

CHUCTEMATHU3AIIMA SHAHUU

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBHIEE KOJIMYECTBO YACOB 110
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