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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBlicHa Ha OCHOBE TpeOOBaHWM K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa3oBaHMsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe eaepabHON pabodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHUEMIUU MPENnoiaBaHus yueOHOTo npeameTa « XUMUs»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma 1mo XuMmuM AT TPEACTABICHHE O IENSIX, OOl CTpaTeruu
oOy4eHHsi, BOCHUTaHUS U pPa3BUTHUS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeamera, YCTaHABIIMBAET 00s13aTENbHOE MIPEIMETHOE COJIepKaHHUE,
MpeayCMaTpUBAET pPACHPEEICHUE €ro IO KiaccaM M CTPYKTypUpPOBaHUE IO
pazielniaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE WU
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO0
MOCJENOBATEIbHOCTh  M3YYEHUSI XHUMHM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOro Ipoiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00Opa3oBaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3yibTaTam 00y4eHUs XUMUU Ha YPOBHE LieJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATENILHON JIEATEIbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHUWE XWUMHUHU CIY>)KUT OCHOBOM i1 (OpMHUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOM,
MUIIEBOM U 3KOJIOTMYECKON 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumnu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JIIi  CaMOpa3BUTUA |
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 001el U (yHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
oOydJaromuxcsi, HABBIKOB HX CAMOCTOSITETLHOW  y4eOHOW  JCSTENbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIICHUS, 3aKJIabIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOY4YEHHHM XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEIaroruyecKu
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUH Ha ONpEACTEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUH
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPAMMBI MO XUMHH C(HOPMHPOBAHA HA OCHOBE
CHUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHHE CKJIAAbIBACTCS U3 CUCTEMBI
HNOHSATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEILHOIO PAa3BUTHSI 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEIACTABICHUM
Pa3HOro YpOBHS:

— ATOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TpelcTaBlieHUd 00 AJIEKTPOJUTUYECKON JUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHAS (PYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJTyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
IIPEJCTABJIECHUS] O XMMUAYECKON COCTABIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTHUKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
ME€TOJlaM TO3HaHHWS B Hayke. M3yueHWe XUMHUU TPOUCXOIUT C MPUBICYECHUEM
3HAHWM W3 paHee M3YYEHHBIX Yy4eOHBIX NpenaMeToB: «OKpYKaIOMUA MUDPY,
«buonorus. 5—7 knacce» u «duznka. 7 Knacey.

[Ipy wu3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYITHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
JeSTEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpallleHus C BElIeCTBaMHU B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYalbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHSTHIO PEIICHUIA,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I03HABATEIBHOU JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (OPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XMW,

— obecrnieueHre yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyUatOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOMO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBanue oOueld ¢GYHKIMOHATBHON U €CTeCTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHMA OOBSCHATH W OLIEHWBATH SIBJICHUSA
OKpY’KaIOIIETO MHpA, UCIOJIb3YysS 3HAHMS U OMbIT, MOJIYYEHHbIE NPU H3YYECHUU
XUMHH, TPUMEHATh UX IPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >XHU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBanue y OOydaromuXxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHYECKHMX 3HAHWHA [JIsl BBIPAOOTKH HSKOJIOTHUECKU
11eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEJSIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOILIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs U HANpaBJIEHHOCTU AAJbHEHIIEro
oOyJeHHUS.

OOmiee YuMCIO YacoB, OTBEACHHBIX I HU3YyYEHHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HU YEJIOBEKA. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. du3nyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BaaeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAsE aTOMHas Macca.
OTtHOocUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 101 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUM.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMoCBSI3b KOJIMUYECTBA,
Macchl M 4YHUCIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUYECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Kiaccuduxanms
XUMHUYECKUX peaKUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOW MOCYAO0U, MpaBuiiaMu pabOThl B Ja0OpaTOpUu M
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJIa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJIbI) U XUMUYECKUX (TOpEeHHE CBEYM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasiiokKeHUe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapus, pas3ioKeHHe T'MIPOKCUAA
Menu (II) mpu HarpeBaHuu, B3auMoOJICUCTBUE XKene3a ¢ pacTBopoM cosiu meau (1),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpoBEeHNE OYUCTKH TTOBAPEHHOU
coiu, HaOJMIOAEHHME U  ONHCAaHHE  pe3yJNbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

BaskHelinmue npeacTaBuTe 1 HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aineMeHT U MpocToe
BeniecTBo. Haxoxxaenuwe kuciaopojga B Tpupone, (pU3MUecKre U XUMHUYECKHE
cBoiictBa (peaknmu ropenus). Oxcuzapl. [lpumenenue xkucnopona. CrocoObl



MOJIy4eHHUs] KHCIIOpoja B JjabopaTtopud W THpoMmblnuIeHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsmemeHT M mpocTtoe BemlecTBo. HaxoxkneHwe Boaopoja B
npupoae, (U3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUYECKUM YPABHEHUSIM.

®dusnyeckue cBoucTBa BoAbl. Boma kak pactBopurens. PacTBOpbL
HacelllieHHBIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOIMCTBA BOJibl. OCHOBaHMUSI.
Ponb pacTBOpoB B MpuUpoji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpazyronme. Homenknatrypa oxcujioB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHWil. PU3MUECKHE U XMMHYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnot. dusndyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn aktuBHOcTM MetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3znueckue U1 XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3yX€E, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
npeKpaimeHus TopeHus (mokapa), O3HaAaKOMJICHHE C OOpa3llaMH OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (TropeHue), B3auMojercTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOMN
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BHUIECOMATEPHUATIOR),



MCCIEIOBaHNE OOpa3lloB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHUEe U3MEHEHUsI OKPACKW MHJIUKATOPOB B PacTBOpax KUCIOT U IIEIOYCH,
u3ydeHue B3aumojiecTBusa okcuaa Meau (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KUCJIOT C METaJUIaMH, PEaKIuid HEUTpaau3alliH, IOJyYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsi CBSI3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUUYECKUX dJIeMEHTOB. [loHsaTne o
IpyIax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M IIEJOYHO3EMEIbHBIC METaJIIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIEe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3akoH. [leproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAS  (HOPMBI
ITepunoanueckoit cucrembl xumuueckux dnemMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnbl. OU3ndeckuil CMBICI TOPSAAKOBOIO HOMEpPA, HOMEpPOB IeEpuoAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMUYECKUX DIIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA IO ero nonoxeHuro B [lepuognueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [leproanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB JJId pa3BuTvs Hayku u npaktuku. J[. 1. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (moyisipHass W HENOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3I1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Ipoueccel OKuCIeHUs: ¥ BOCCTaHOBIICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmunie céazu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYILECTBIISIETCS 4YE€pe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAY4YHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE NMOHATHSA: HaY4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KilacCU(UKaAIUs, MEePUOJUYHOCTb, HaONIIOCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aroM, OIJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUM 3apsl, BEUIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEIWYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo U XUuMHYeCKas peakuus

[lepnognueckunii 3axoH. [leproanyeckas cucrema XUMHYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBONCTB
XUMHAYECKUX DJIIEMEHTOB IIEPBBIX TPEX INEPUOAOB, KW, KaJbLUUs M UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM »JjeMeHTOB B Ilepuomuyeckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJABI XUMWUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYECKUX peaklMii MO pa3InyHbIM IpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIoBoMy 3¢(deKTy, Mo
M3MEHEHUIO CTETEHENW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, O 00OpaTUMOCTH, IO
YYACTHIO KaTalu3aTtopa). JK30- U SHAOTEPMUYECKUE PEAKLIUU, TEPMOXUMHUYECKHE
YPAaBHEHUSL.

[TonsiTue 0 ckOopocTH xuMuYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOoOpaTUMbIX XMMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lonstue o xumudyeckom paBHoBecun. DakTopsl,
BIMAIOLNIME HAa CKOPOCTh XHMHUYECKOW PEAaKUUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLUHU. CocraBnenue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XuMu4eckoil csizu. CteneHp Aucconnanuu. CHUIbHbBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIoBUSsl MPOTEKAaHUs PeaKluii HOHHOTO OOMEHa,
NOJIHBIE M COKpAll€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBONCTBA KHUCIIOT,
OCHOBaHMN W colel B CBETE MPEIACTaBICHUNA 00 AIIEKTPOIUTHUYECKON
nucconuanuu. KauectBeHHble peakiiui Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7Iopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOPOB BEHIECTB, IpoLEecca AUCCOLUALNHA KHCIOT, WIENOYEed W COJIEH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MAaTEpPUANOB), MPOBEACHUE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOrOo  OOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUi
(ropeHue, peakiu pas3iokKEHUs, COCIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHX
BEIIECTB C TOMOLIBIO KAayeCTBEHHBIX pPEAKUUMHA HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (u3NUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA Ha MpUMEpEe  XJiopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTalllaMH, WIeJo4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YelOBeKa. BakHelmme XJIOpHIbl M HX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepuctuka 371eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeNneHH okucieHus. CTpoeHue W (pu3myeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHHue, pU3NYECKUue U
XUMHUYECKUE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qusnueckue M XHUMHYECKHE CBOHcTBa (0oOIIuMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbdar-uoH. Haxoxzaenue ceppl M €€ coelMHEHUN B mpupoje. XUMHUECKOEe
3arpsi3HEHHE OKPYXKAIOIIEH Ccpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JTOXKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepucTtuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapAaKTEPHBIE CTEIEHU OKHUCIEHUS. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
¢usnyeckue u xuMudeckue cBoicTea. KpyroBopot azora B npupojae. AMMUak, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiam aMMOHuS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYeCKue U XUMHUYECKUE
cBOMcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHCIOT U CHenu(UuyYecKue).
Hcnonbs3oBaHWEe HUTPATOB M COJEH aMMOHHSA B KayeCTBE MHUHEPAIBbHBIX
ynoopeHuit. XuMHU4ECKOe 3arps3HEHNE OKPY KAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOUBBI M BOAOEMOB). Docdop,
ajoTponHbie Moaupukamuu ¢ocdopa, usMUEecKUe M XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, GU3NIeCKHe U XUMHISCKHE CBOMCTBA,
nosydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHU.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
Moau(pUKALUY, PACHpOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. KpyroBopoT yriepoaa B npupoje. OKCUIbl yriiepojaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JECWCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COolMM, uX (PU3NYECKUEe W XUMHYCCKHE CBONCTBA,
nojiyyeHue u npumeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJOB (yrojib, HPUPOAHBIN Tra3, HedTh),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U ux
poJii B OKM3HM 4eJOBEKa. MaTepuaJlbHOE €IMHCTBO OpPraHWYeCKHX W
HEOPTaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme mnpeactaBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHWIMKAThI, UX UCIOJIb30BaHUEC B
ObITY, B MPOMBIIUICHHOCTH. Ba)kHelllline CTpOUTEIbHbIE MaTepuasbl: KepaMHUKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUEe 00pa30B HEOPTAaHMYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAONIOJACHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ o0pa3naMu XJOpUIOB (TaJOT€HUIIOB), O3HAKOMJIEHHE C
oOpaslaMu  cepbl M €€  COCNMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOI KUCIOTHI, MPOBEIEHNE KaYeCTBEHHON PeaKkuu Ha Cyb(har-
MOH U HaOJIOJeHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHaKa, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yYEHHE NPU3HAKOB
UX NMPOTEKAHHUs, B3aNMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXKHO UCIOJb30BaHUE  BUIEOMATEPHUAIIOB), U3y4EHUE  MOJAECINIEH
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aCcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHHe, paclioO3HABaHUE U H3YUYCHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, NPOBEJCHHE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W U3YYCHHE TPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTtasiibl 4 UX COeIMHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux noJiokeHus B llepmogmueckor cucreme xumuuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKAa.  DIEKTPOXMMHYECKUUA  Psif
HaIpsHDKeHUN MeTaioB. PU3nyUecKre U XMMHUYECKHe CBOMCTBa MeTauioB. O6mue
CHOCOObI TOMy4YeHHss MeTaioB. [loHsATHE O KOpPpO3MM METauIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, JIOPAIFOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
®u3znuecKkre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCUIbl U



TUAPOKCUILI HaTpuss W Kanus. [IpuMeHeHWe WIENOYHBIX METalIOB M HX
COCIMHEHUMN.

[[lenoyno3emenbpHblE METAJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnognueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanpuusa. Baxuelimume coenuHeHMs] Kaiblusi (OKCUZ, THUAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: osioxeHue B [lepuogudyeckoi cucTeMe XUMUUECKUX JIIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKICHHE B mpupone. Pusnveckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMHYCCKHE CBOMCTBA jkese3a. OKCUIbI, TUAPOKCHIBI U coiu xkenesa (I1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3laMud METaNIOB U CIUIaBOB, HUX (HU3UYECKUMU
CBOMCTBAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KalbllUd W HATpPUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUIECOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS Kelie3a B KUCIOPOEC
(BOBMOXKHO  HMCIOJIb30BAHME  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajablys, aJJIOMUHUS, [IMHKA, *Keje3a
(IT) u xxene3a (I11), menu (I1), HaOmr0IEHNE M ONKMCAHKUE MTPOIIECCOB OKPAITMBAHUS
JJaMEHH MOHAMU HATpUsl, Kalusd U Kaiblusad (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCHUIA ATFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICeHUE IKCIIEPUMEHTAIBHBIX 3a/1au 1Mo TeMe «BaxkHeiiue
METAJLIBI U KX COSTUHECHUS.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOM >KM3HM 4YeJlOBEKa. be3omacHoe
WCTIOJIb30BAaHKE BEIIECTB M XUMHYECKUX peakuuii B ObITy. [lepBasi momolb npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolled cpenbl (mpenesibHas AOMyCTHMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIIIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX eCTECTBEHHO-HAyYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEePUOAUYHOCTh, HaOIIOAEHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

dusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHI,
M30TOMBI, PaIHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsil, MPOBOJIHUKH,
MOJIYIIPOBOJIHUKH,  JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, ra3, paCTBOP, PaCTBOPUMOCTD, KpUCTAIITHYECKAs
peméTka, CIuiaBbl, (pU3MYECKHE BETMYMHBI, €AMHMIIBI M3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtugpocpepa, MUHEpalbl, TOPHBIE TOPOJIBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAllUd WU
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACJEIWI0, TOHUMAHMS 3HAYCHUS XHWMHYECKONW HAyKH B JKU3HU
COBPEMEHHOro OO0IIecTBa, CIOCOOHOCTH BJIAJETh JTOCTOBEPHOW HH(poOpManueil o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

MPEACTABICHUS O COLMAIBHBIX HOpPMax H NpaBUJIaX MEKINYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM,  TBOPYECKOM W APYrMX  BHUAAX
JEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpH
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpOLECCe JSTOW Y4YeOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJECHUE W TMIOCTYNKM CBOUX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYNKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW DPEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTaBISIOIINE
OCHOBY JJII TIOHUMaHUsI CYIIHOCTA HAyYHOW KAapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPHUPOABI, B3aMMOCBS3SIX 4YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHbIE MOTHUBBI, HAlPABJICHHbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIC IJIsi OOBSACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIBHON paboOThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPAaTypoO, MOCTYHNHBIMU TEXHHUUYECKHMMH CpEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M  HMCCIEI0BAaTEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4deHHUS B
JlaJbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0POBBbI 00pa3 *W3HH, OCO3HAHUE MOCIEICTBHUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJisl, HAPKOTUKOB, KypEHHUS ),
HEOOXOAMMOCTH COOJIO/IEHNsS TIpaBUJI OE30MaCHOCTH MpHU  OOpareHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoro poja,
yBaXEHUE K TPyAy U pe3ynbTaTamM TPYAOBOM IEATEIBHOCTH, B TOM YMCIIE Ha
OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUW 1O XHMHUH, OCO3HAHHBIA BBHIOOP
WHIUBUyJIbHON TPAaeKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
ycTemHOW Npo(eCCUOHATIBHON AEATEIbHOCTU U PA3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MIPO(ecCHOHANIBHOM cpee;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKU I1I€JIeCO00pPa3sHOE OTHOIIEHHWE K MPHUPOAE KAaK HCTOYHUKY
KU3HHM Ha 3emile, OCHOBE €€ CyIECTBOBAHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3MUEeCKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAaHUE LIEHHOCTU COOJIOJAEHUS
paBuJ O€30MaCHOTO MOBEAEHUS MpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyalUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, ISl TTOBBILICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAaHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM M IMyTed HMX PEIIEeHUs MOCPEICTBOM METOJI0B XHWMHH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOPbhIe
HCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHWI U3 3TUX MpPeIMETOB (OpMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYILECTBICHUIO Y4YEOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YueOHbIe JelCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI WCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMUH,
MpeoOpa30BEIBATH MTUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJICNIbHBIX TPEJICTABICHUN BBISBISATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUUYECKHUX PEaKITHH,
BBISBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIE CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciiefoBarebCKkie 1eHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MpPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3AlMU W TIPOBEJICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (GOPMYIHUPOBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITh OTUET
0 MpOJIeJIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPCUYMBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBI W 3aMpOoChl MPU MOUCKE M OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIMMBIX JJi BBIMOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICAEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO HCIIOIB30BAHMS PA3IMYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W  aHAJIM3UpOBaTh B Ipoliecce Y4YeOHOW U
UCCJIeI0BATEIHCKON JEATEIbHOCTH UHMOPMALIUIO O BIMSHUMU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOTHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3a/JaBaTb BONPOCH (B XoAe auanora u (WiM) JIUCKYCCHH) IIO
cyumiecTBy  oOcyxJaeMoll  TeMbl, (OpPMyJIHpOBaTb CBOM  INPEIJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBISATh  TOJYYEHHBIE  pEe3yNbTaThl  MO3HABaTEIbHOMN
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOPHOrO OIbITa,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABATEIPHON M HUCCIIEIOBATENbCKOM  JIEATENBHOCTH TPU  PEHICHUH
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuii (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSI
COBMECTHBIX JEWCTBUH, OIpeneseHHe KpPUTEpUEB MO OIEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesITeIbHOCTD, BBIOUpATh Hanbosee 3QGEeKTUBHBIE CTIOCOObI PEIICHUsS YYEOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JACHUCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKUusX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3yJibTaTa 3asBIICHHOM IIeNid, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMble B YCIIOBUH 3aJaHHIA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepasibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUl, crnenuduueckue Uil TPEIMETHOW o0sacth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOI'O  3HAHUS, €ro  MHTEpPIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHHUIA:

¢ pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSTHUN: aTOM, MOJIEKyIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(PHKaius peakiuii: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pPeaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEAKIINH, TEIJIOBOM 3 (PeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

¢ WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSTHH U
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUY BEIIECTB U UX MPEBPALLICHUI;

¢ HCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJII COCTaBlIeHHS (HOpMyT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

¢ ONpeaensTh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHApHBIX COCIMHEHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAWHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

¢ packpeiBaTh cMbich llepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX B3JIEMEHTOB OT MX ToJsiokeHus B llepmomnueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCBHIBATH M XapakTepuszoBaTh TaOIMuHyt0 (opmy Ilepuognyeckoit
CUCTEMbl XMMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh [OHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy W COCTaBY YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEeMATH3allNIo, KiIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3eH — ISl M3YYCHHUS CBOKCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HaAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IpaBWJIaM  TMOJIb30BAHUS ~ XUMHYECKOW  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBJIIECHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 UHAMKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IOHATHW: XHUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS] TUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeéTka, KOppo3usi METallIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaeSbHO JOMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUW 1o (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIich Ilepumommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynna)», manbsle u OOJNbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOlIee 4YHUCIO JJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCJAMHEHUU B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUEC XUMUYECKUE
CBOMCTBAa TPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JIMUCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEAKIINI HOHHOIO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISSPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0JaTh  MpaBWja  MOJb30BaHHWA  XHMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON NEATeIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAYYHBICE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHbIe XUMHYECKHE MOHATHSI
XuMHS — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonarue o kuciaorax 8 1 bubnuorexa [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
93 Boga. PactBopsr. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBaHHMSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3jieMeHToB J[. . MenpaesneeBa. CTpoeHne aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bbu6moreka [JOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I

Hroro o paszerny 15 ngi/ﬁfeediiﬁasf41837c
PesepBHOE BpeMst 3 bubmmorera [IOK

https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTtudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BeniecTBo M XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bromorexa LIOK
' PyTHEL. L-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01as XxapakTepUCTUKA XUMHYECKIX
2.3 aseMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1ast XxapakTepUCTUKA XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme Metayuisl U UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HA YeJIOBEKA 3 bubmorexa [IOK
' B P https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTuueckue
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI
pecypchbl

1 [Ipenmer xumuun. Postb XMMUM B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 Yucrele BemecTBa u cMecH. CriocoObl 1 bu6mmorexka I[IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmmorexa [TOK

Aet . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
but6mmoreka [JOK
6 A 1
TOMBL I MOTICKYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AJIEMEHTHI. 3HaKH 1 but6mmoreka [JOK
(CHIMBOJIBI) XUMHUUYECKHUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CITOKHBIC BEIECTBA 1 bubamorexa [TOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 bubmmorexa [IOK

YIIpHO® ¥4 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 OCTOSHCTBA COCTaBa BCHICCTB.

bu6mmoteka [IOK

10 X .B
MMIeCKas popuysia. BanenToCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [JOK
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUUECKUE SIBICHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [IOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmuoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenust Kom9IecTBa, MacChl
17 BEII[ECTBA 0 YPABHEHUSIM XUMUYECKUX brbmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yII eHUE U bubmiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHU T
20 KonTponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6mmoreka [IOK

Bo3ayxa. Kucimopon — 3nemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOEC BCUICCTBO. O3zon

duznueckre U XMMHUYECKUE CBOMCTBA

bu6mmoteka [IOK

22 KHCIOPOZA (PeaKiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoO0bI MOTy4eHUsT KHCIopoia B
23 nabopaTopuu iq 1} OMBIIHJ'IGHII){OCTI/I bubmorexa [OK
PATOP P ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
TormnuBo (He(Th, YroJIb U METaH).
25 3ar }ISHGIEI/IC(I];OS . a, CrocoObI t):ro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «3 JIy4EHUE U . OMpaHHe KUCIT a bubmmorexa LIOK
OMYHCHHE 1 €O . PARHE KHCAO0pOa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 duznyecKkne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 II
OIUITHE © IHCAOTax H coIx https://m.edsoo.ru/ff0d50d2
30 Crioco0bI omy4eHus BOJAOPOIa B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrdaeckas pabora Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITomydenne u cobrpanue BoI0pO/a,

W3yYEHHE €ETO CBOWCTB)

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

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KoJIMYeCTBa
33 BEIIlECTBA ra3a M0 ero M3BECTHOM bubnmorexa [IOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruncienus o0bEMOB ra3os 110
34 aBHEHHIO PEaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 DdU3NYECKUEe U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bu6mmoteka LIOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. Hacelmenanie
37 u HeHaCLlpeHHHI; acTBOpEL. MaccoBas bubmorexa [IOK
m p pbL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTtuyeckas pabora Ne 5 o Teme
38 «IpuroroBiieHHE PACTBOPOB C bubnnorexa [IOK
onpeAeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIECTBAY»
39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KitaccupuKarms, bubnmnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tomydyenue u XMMHU4YECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubnnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCUPUKALIUS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKUE CBOKCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHUYECKUE CBOKCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((i:l)non )eHI/ISI XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
N yi ’ https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTiueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6nmmoreka [IOK
49 O06o01IeHre ¥ cuCcTeMaTH3aIus 3HAHUH
- . https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHMYECKUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KIIACCHPUKAITUU
51 XI/II\F/)II/I‘—IeCKI/IX 2JIEMEHTOB 1('II)OH51THe 0 bubmorexa HOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Teproaueckast cicTeMa XUMHUYECKHIX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
bubnuoteka [IOK
53 [Tepropl, TPYIIIBI, TTOATPYIIITHI nosmorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 31eMeHTOB [lepronueckoi bubmorexa HOK
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJI0KEHUIO B bubnuorexa [JOK
ITepuonnueckon cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bubnuorexa LIOK
MenpeneeB — y4€HbIN, IEAArOr U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
58 DIIEeKTPOOTPULIATEITLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexka I[IOK
> Hormast XuMireckas cBAsb https://m.edsoo.ru/00adac34
60 KoBaseHnTHas nossipHas XuMu4eckas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast XuMu4eckas bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnunorexa [IOK
62 CTenen okucieHis https://m.edsoo.ru/00adae28
63 OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC bubnmnoreka [IOK
peakiuu https://m.edso0.ru/00adb076
64 OKUCIUTEN U BOCCTAHOBUTEHN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponsHas padora Ne4 o teme bubnmoreka [IOK
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((CTpOCHI/Ie aroma. XuMU4IecKas CBI3b»

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

66 PesepBHblit ypok. O6001eHNE U 1 bu6mmotexa LIOK
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNE 1 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eH e U 1 bubmmoreka [IOK
cHCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB IIO 68
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9 KJIACC

KosaunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Konrpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucreMa 1 bubmnoreka LIOK
XUMHUYECKHX d1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB

3 Knaccudukanus u HomeHKIaTypa 1 bu6nunoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIelioB Kypca 8 Kiiacca

5 Krnaccudukanys XuMuaeckux 1 bu6nuoreka [LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuu. IToHsITHE O TOMOI'€HHBIX U 1 bubmiorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMHUYECKOM PABHOBECHUH.

bu6mmorexa [IOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMA U ITOJIOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

Bu6muoreka [IOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaunanHanme U ci1a0ble Bubmorexa HOK
) https://m.edso00.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonHble ypaBHEHUS PEAKIIMA Bubmorexa IOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAaHHUII B CBETE MIPEACTABIEHUN bubmmorexa [JOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTHICCKOMN JUCCOITUAITH
XHUMHYECKHE CBOIICTBA COJIEH B CBETE
13 IPEACTABIIEHNN 00 bubmmorexa [JOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIMAIINN
14 ITonsatue o rumponnse coaen bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonrponsHas padora Ne2 o teme
17 «3JICIIZT OJII/ITI/EICCKaSI UCCOLIMALIN bubmiorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO01ast XxapaKTeEpPUCTHKA FaJIOT€HOB.
18 anlxl/[II/Iqecxlj/Ie CBEﬁCTBa Ha IpUMEpPE bubmorexa LOK
p P https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. ColisiHast KUCIIOTA, bubnmoreka [IOK
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,

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

MIpUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «[lony4yenue constHON KHUCIOTHI bubmmorexa LIOK
yi . N ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIINI, €CIIH OUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01mas xapaKTepUCTHKA YJIEMEHTOB bu6nunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(DHUKAIIUU CEPBHI.
23 Haxoxnenue cepbl 1 €€ coenMHEeHU bubmnoreka LIOK
B IIpUpoOJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnunoreka [IOK
¢bu3nyeckre 1 XMMUYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3nyecKre 1 XuMHUYECKHE CBOMCTBA buommorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHHE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TMPOMBIILIEHHOTO crocoba
26 ITOJIyYEHUST CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpebl COCTUHEHUSIMU
cephl
97 Brruucnenue MmaccoBo 10711 BBIXOJ1a bu6mmorexa [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepuCTHKA FJIEMEHTOB bubmuoreka [IOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B pupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, OIYUCHHUE U
i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMuaka, H3y4eHHE €ro bubmmorexa [IOK
. ye > MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nunoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30oBaHue HUTPATOB U COJIECH
aMMOHHUSI B KaY€CTBE MUHEPATBHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa LOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((l))Ta (1()1)I/II:)SI/IEIGC)JKI/I6 u brbmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Wcnons3oBanue pocdaros B

34 KaueCcTBE MUHEPATbHBIX yI0OpEHUH. bubnunoreka [IOK
3arpsi3sHEHUE IPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacupocTpaHeHUE B

35 pu I(: : (Il))I/ISI/II:IeCKl:/Ie U XUMHUYECKHE buomorexa LIOK

PTPOAC, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcunsl yriiepoaa, ux Gu3ndeckue u bubnuoteka [IOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUCa0Ta U €€ COIN bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS Bubmorexa HOK
https://m.edso0.ru/00ae080a
[IpakTrueckas pabora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnunoreka [IOK
«BaxHelne HeMETaIUTbl U UX https://m.edso0.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padora Ne3 mo teme
42 «Baxaelne HeMeTaJIIbl U BX bubmorexa TIOK
https://m.edso0.ru/00ae0el18
COCTMHECHUS
OO61mas xapaKTepuCTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

. bubnumoreka LIOK

44 DIEKTPOXUMHUCCKUH PSITT

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MetaiuioB. CruiaBel. BerauciieHus no

Bu6muoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 ITonsatue 0 KOPPO3UHU METAILIOB bubmorexa LOK
PP https://m.eds00.ru/00ae1278
bubmnoreka LIOK
47
Ilenounpie MeTaneI https://m.edsoo.ru/00ae14bh2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6nunoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [IenouHo03eMeNbHBIC METAIIIBI — bu6mmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 BaxkHelmne coeJuHEHUS KaJIbIUA bubmmorexa [OK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKOoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTryeckas padora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI U METOOEI €€ bubmorexa LOK
| A A https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
bu6mmorexa [IOK
54 A I
JTOMHHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnorexa [HOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keeso bu6mmorexa [IOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIC3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cCUCTEMATU3 AL
3HAHUU
[IpakTuueckas padora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HIOK
«BaxuHennme MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIN ONH U3
60 peareHToB J1aH B U30BITKE UITU bu6nuoreka [IOK
COEPKUT NpuMecu. Boruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JTOJIU BBIXOJIa IPOAYKTA
peaxkuuu
61 O060011eHne U cucTeMaTH3aIus
3HaHUN
KontponbHas pabota Ne4 o teme
62 «BaxHeinme MeTamibl U uX
COEZTUHEHUSI
63 Bemectsa u matepuansl B bu6mmoreka [IOK
IOBCETHEBHOM KU3HU YEIIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYeCKOe 3arpsi3HEHNE bu6mumoreka [LIOK
OKpPY KaroLLEen Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumum B perienun bu6mumoreka [LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O60011eHIE 1 bu6mmoreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubmuoreka [IOK
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cucremMarusanuia 3HAHUH

https://m.edsoo.ru/00adb33c
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OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU

HUHTEPHET






