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IMMOACHUTEJIBHASA 3AIINCKA

[IporpaMMa MO XWUMHUU Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTenbHON TPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPECTAaBIECHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QenepasbHON paboueil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIUU MPENOJaBaHUsI Y4EOHOTO MpeaMeTa « XUMHUsH
B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuM Na€T MOPEJCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHMsi, BOCHUTaHUS U Pa3BUTHUS OOYYaAIOIIUXCA CPEACTBAMU y4eOHOTO
peaMeTa, YCTaHABIMBAaET  00s3aTENbHOE IPEAMETHOE coJiepKaHue,
IpeaycCMaTpUBaeT paCIpeeeHe €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM NOpPOrpaMMbl IO XHUMHH, ONpPEAENseT KOJIUYECTBEHHbBIE H
Ka4e€CTBEHHbIC XapaKTepUCTHKU COZIEpIKaHUS, PEKOMEHYEMYIO
MOCJIEA0BATEbHOCTh  W3YYEHHUS] XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKH y4eOHOTO Tpollecca, BO3PACTHBIX
O0COOEHHOCTEH O0O0yJaromuxcs, OMNpeAeIIeT BO3MOXXHOCTH TpeaMera il
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakkKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LieJiel U3y4deHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHON MAESITENFHOCTH OOYYalomerocsi M0 OCBOCHUIO
y49eOHOTO COIepKaHUSI.

3HaHME XHUMHHM CIYXKUT OCHOBOM Jyisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydarorierocsi, €ro NnpejcTaBjIeHUN O MaTepUATLHOM €JUHCTBE MUpPA, BAXKHYIO
poJIb WrparoT (GOpMHUPYEMbIC XUMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHHSIX
SHEPTUM W 00 HBOJIIOIMH BEIIECTB B MPHUPOAE, O MYTAX PEIICHUS TI00aTbHBIX
npo0eM yCTOMYMBOIO PAa3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, IHEPTreTUUYECKOH,
MUIIEBON U 3KOJOTUYECKON O€30MMaCHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTeNIbHOCTH,
AKCTICPUMEHTAIBHBIX W HCCIICIOBATEILCKUX YMCHHH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHATILHOM AESITEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HaydHOrO0 MBIIUICHUS, 3aKJIa/JbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYAIOIINXCS,;



CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
o0Opa3oBaHHe 00YUYAIOIIUXCSI.

JlanHble HampaBlieHUs B OOYYEHMH XUMHHM OOECIEYMBAIOTCS CHelupUKon
colepxkaHusi y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  IEJaroru4ecku
aJalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa30oBaHUsS OPHEHTHPOBAH Ha
OCBOCHHE OOYYArOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNA XHWMUH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TMOHSITUN
OPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl O XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ mzyudeHuro. ColepaHHe CKIIQJIbIBACTCS U3 CUCTEMBI
IOHATUN 0 XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKOU
peakimu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIUITY
MIOCJICIOBATEILHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUUYECKUX MPEICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunonnueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— mpeicTaBiieHUd 00 AJIEKTPOJUTHYECKON JHUCCOIMAllMA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHS K APYTOMY, BBITIOJHSASI QYHKIIUKA OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TTOTYyYEHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABISIONIEH HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUKO U
METO/IaM TO3HAHUS B Hayke. M3ydeHHe XUMHU NPOUCXOJHUT C NPHUBICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buomnorus. 5-7 kiacce» u «dusnka. 7 Knacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amaga y4eOHOTrO mpeaMeTra COCTOMT B (OPMHUPOBAHWUU CHCTEMBl XUMHUYECKHUX
3HAHUM — Ba)XHEHUINX (hAKTOB, MOHSTHI, 3aKOHOB M TEOPETUUECKHUX MOJOKECHUM,
JIOCTYIIHBIX 00OOIICHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUM K HAyYHbBIM METOJaM T[IO3HAHUS TP H3YYEHUU BEUIECTB U
XUMUYECKUX PEaKIuii, B (GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Yy4eOHO-HMCCIEeIOBATENbCKON
NESTENIbHOCTH, OCBOCHHM MpaBWJI 0€30IacHOro OOpalleHUs C BELIECTBaMHU B
MOBCEIHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUKU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaXXHOE
3Ha4YeHHE MPUOOPENTN TaKUE IIETTH, KaK:

— ¢opMUpOBaHHE WHTEIUIEKTyalbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HU;

— HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOLICHHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW TMO3HABATEIBHOU [EATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHMS, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIMMHUCS
ONbITa Pa3HOOOPAa3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB JACSITEIbHOCTH;

— ¢opmupoBanue o0Omel (YHKIIMOHATFHOM M  €CTeCTBEHHO-HAyYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKpPY’KAIOIIeT0 MHpa, WUCIONb3Ys 3HAHWUS U OTBIT, MOJTYYCHHBIE MPU H3YYCHUU
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJieM B IIOBCETHEBHOW XU3HHU U
TPYAOBOH AESATEIBbHOCTH;

— (QopmupoBaHue y o0OyyaroUMxcs T'yMaHUCTHUYECKUX OTHOILEHUH,
MOHUMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsI BBIPAOOTKH HKOJIOTHUYECKU
1esecoo0pa3sHoro MOBENEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHHUS CBOETO 370POBbs U OKPY’KAIOILIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAHUID Ha OCHOBE YCBOCHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs U HANpaBJIEHHOCTU JajbHEHILEro
0o0yJeHUSI.

OOmiee 4uClIO YacoB, OTBEACHHBIX IJIsl W3YYCHHMsS] XHMUU Ha YpPOBHE
OCHOBHOT0 00111er0 00pazoBanus, coctaBisieT 136 dyacos: B 8 kiacce — 72 yaca (2
yaca B HeJIel0), B 9 kiacce — 72 yaca (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/ILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMHM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CHCTEME HayK.
Tena w BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeToAax Mo3HaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObI pa3ieieHnust CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U CIIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BaaeHTHOCTP aTOMOB XHUMHUYECKHX JJICMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewlecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHAas Macca. MaccoBasi 1051 XUMUYECKOTO AJIEMEHTA B
COCIMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3p Kojn4uecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCMHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIECTB. XMUMHUYeCKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKINil (COeMHEHUS, Pa3JI0KEHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBWIaMu paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
dbu3nUecKkux CBOWCTB 0O0pa3l0OB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XUMHYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
OMHCaHUE TPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHUE CIOCOOOB pPA3JEIICHHS] CMECEH: C MOMOILBIO MAarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, TUCTHWLISAIMUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
colld, HaOJIOJIEHWE W  OINMCaHHWe  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapoCTepKHEBBIX).

BaxHeine npeacTraBuTe 14 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jIeMEHT M IPOCTOE
BelecTBo. Haxoknenue kucimopoga B Tpupoae, (GU3MYECKHE U XUMHUYECKHE
cBoictBa (peakiuu ropeHus). Oxcuawl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupojae. O30H — aJIoTpoITHas MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M DBHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nYeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJYy4YCHHUSI.
Kucnote! u conm.

Mounsipablit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoWcTBa BOABL. Boma kak pacrBoputrenb. PacTBOpHI.
HacpllieHHBIE M HEHACBIIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas f0J1 BEIIECTBA B paCTBOPE. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopoT BOJbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Dusmdeckne W XUMHUYCCKHC
CBOMCTBA OKCUIOB. [lonyueHnue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUH.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psan axktuBHoctu MertamnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknartypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4E€CTBEHHOE ONMPEEICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HaOII0IeHNe
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHUE, paclO3HABAaHUE M HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHME OCOOCHHOCTEM pAacTBOPEHHS BELIECTB C
pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHCTBUE BOIBI C METAJJIAMU
(HaTpyieM ©  KajubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT € METaJulaMH, PEAKUUN HEUTpaau3alyu, IOJIy4eHUE HEpPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pelICHUE
DKCHEPUMEHTAIIBHBIX 3a/1ad IO TeMme «BaxHeWlme Kiacchl HEOPraHUYECKHUX
COCINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMNBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE MW IIEJTOYHO3EMENIbHBIE METALIbI,
TaJIOT€HbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpOoTepHbIC OKCHUIBI
Y TUIPOKCHU/IBIL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIHHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumuueckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3NYECKUH CMBICI IOPSAAKOBOIO HOMEpPAa, HOMEpPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aToMOB MepBbIX 20 XUMUYECKUX DJIEMEHTOB
[lepnognueckori cucremnl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U IIEpUOAaM.

3nauenue [lepunoanyeckoro 3axkoHa u [leprnoanyeckoi CUCTEMBI XUMHAYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIA U
rpak1aHUH.

Xumuueckass cBsi3b. KoBasieHTHas (TmoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHrne OOpa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M WIENOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKLIUN
(ropeHue, peakluy pas3ioKeHUs], COEITUHEHUS).

Mesicnpeomemmuoie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU W3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS uYepe3 HCIOIb30BAaHME KaK OOMIMX €CTeCTBEHHO--HAYyYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecTBEHHO--HAayYHbIE MOHATHS: HAy4YHbIN (pakT, rUIoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEepPUOJUYHOCTb, HAOIIOJEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM, H30TOIBIL,
PaZAMOaKTUBHOCTb, MOJIEKYJA, AJJIEKTPUYECKUH 3apsiji, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKHE BEJIUYMHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, IUIAHETHI, 3BE31bI, COoNHIIE.

buonorus: porocunTes, npixanue, obnocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAIbLHMI M HX
COCAUHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepuoanueckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPTaHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3¢deKry, To
U3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aTropa). DK30- U SHIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX M TeTePOTEHHBIX
peakuusx. [lonarue o karanusze. [lonstue 0 xumuyeckom paBHoBecHH. DakTOpHL,
BIMAIOLIME HAa CKOPOCTh XMMHWYECKOW pEaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaxKLum. CocraBnenue YpPaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUMUd C  HMCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIICKTPOJIUTHI U HEDJICKTPOJIUTHI.
KartnoHnpl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJIAMH
xuMHuuyeckol cBsizu. CreneHs nucconurannu. CUibHbIE U ClIa0bIe JIEKTPOJIUTHL.

Peakiiumn noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOIUAIUU.
KauecTBeHHBbIE peakiuy Ha HOHBL. [IoHATHE O TMAPOIH3E COJIEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB U HEMETalioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U  COoJel
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEpPUANIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ NPHU3HAKKM  MPOTEKaHWsS  PEakiuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUS), PAacClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeTaJylaMH, HeMeTallylaMH, IiejiouaMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4eHME, NpUMEHEHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeulme XJIOpuabl U HUX
Hax0JICHUE B IIPUPO/IE.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XUMUYECKHUE CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3HUYECKUE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciota, (U3MYECKHE M XUMHYECKHE CBOIicTBa (oOmue Kak
OpeJCTaBUTENd Kjacca KHCIOT M crneuuduueckue). XUMHUUECKHE pEaklvy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOMY4YeHHUsSI CEpHOM KHCIOTHI
[Ipumenenue cepHor KucimoThl. COnM CEpHON KHCIIOTHI, KAYECTBEHHAs PEaKLMs Ha



cynabgar-uoH. Haxoxzaenue ceppl U €€ COEIMHEHUN B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COECIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakrepucTuka 3aeMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XaPaKTEPHBIE CTENIEHU OKHUCIICHHs. A30T, PACHPOCTPAHEHUE B IPUPOJIE,
(du3nyecKue U XuMHIecKkre cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKUEe U XUMUYECKHUE CBOMCTBA, OJydeHHE U TpuMeHeHue. Coaum aMMOHus,
uxX QU3nYecKue U XUMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MojydyeHue, (PUu3HUecKue M XUMHUYECKUE
cBOiicTBa (0OlIME KaK MpPEACTaBUTENs Kiacca KUCIOT W CHeupUYecKHe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYIKaOIIEeH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
aJIoTporHble Moaupukammuu ¢docdopa, (puU3MUECKUEe U XUMUYECKUE CBONCTBA.
Oxcun ¢ocdopa (V) u pochopHas kucinora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne pochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepuctuka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npuposae. OKCUAbl yriepoaa, ux
(¢u3nueckue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJIy4YEeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIAOM
yraepoaa (IV), rumore3a r17100ampbHOrO TMOTEIUIEHUS KIUMaTa, [apHUKOBBIN
3p¢eKkT. YTonbHas KUCI0Ta U €€ CONHU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peakmus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIINIJICHHOCTH U CEIbCKOM
XO034MCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIULIEPUH, YKCYCHAs KUCIIOTa).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HPHUPOAHBIA Tra3, He(DTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPONb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B OKM3HM 4eJOBEKa. MaTrepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHUIA.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoje. OO6mme npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HUCIIOJIB30BAHHUE B
OBbITY, B MPOMBIIUICHHOCTU. BakHelne CTpOUTENbHbIE MaTepualbl: KepaMukKa,



CTEKJIO, LIEMEHT, OeToH, ene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHWYECKUX BELIECTB, CBOMCTB COJISTHOM KHCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIIOJEHUE NTPU3HAKOB
UX MPOTEKAHMS], OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3lamMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEpHAIOB), HaOIIOACHNE Tpoliecca OOYIJIMBaHUs caxapa IMoJj JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOM peaKIuu Ha cyJibdat-
WOH W HaOII0JeHUe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUECKUMU
cBoiicTBamMM a3oTra, Qocdopa M UX COEAUHEHUN (BO3MOMKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpeHUM, MoayyeHue,
coOMpaHue, pacno3HaBaHWME M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uOH U U3yUYeHHE MPU3HAKOB
UX NPOTEKAaHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK aiMasa, rpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIOIrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB MX IPOTEKAHHs, O3HAKOMIICHHE C
INPOAYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTaIIbl U UX COSTUHEHUS».

MeTtasiibl 4 MX COCAMHEHUSA

OO1as XxapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
uX TmonoxkeHus B llepmomgmueckor cucremMe XuMudeckux dieMmeHtoB . WM.
MenpaeneeBa u cTtpoeHusi arToMoOB. CTpoeHHe MeTayuioB. MeTtamnuyeckas CBSI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  DJNEKTPOXUMUYECKHUH  pAX
HaNpsOKeHUH MeTayuioB. @U3NYeCKUe U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl moiydeHus: MerawioB. [loHsATHE O KOpPpO3WHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTasb, YYTYH, JIOPATFOMHHUU,
OpOH32a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilesnoynbie MeTauibl: nOJIOKEeHKUE B [leproanueckon cucTeMe XUMUYECKUX
anemenToB JI. M. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXXJIECHHWE B IIPUPOJE.
dusnueckre U XUMHUYECKUE CBOICTBa (Ha mpumepe HAaTpus U Kaimusi). OKCUabl U



TUJPOKCUALI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHuii M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HAaxXOoxAeHUEe B npupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCHUIBI U cosn kenesa (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METaUIOB W CIDIaBOB, WX (U3HYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3YyJbTaTOB  KOPPO3MHM  METaIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJECOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIbIIUS W HATpUs C BOJIOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, TPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMii Ha WOHBI; MarHus, KajabllMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
IJJaMEHH MOHAaMU HaTpusl, Kajlus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1ad Mo TeMe «BakHelume
METaJIJIbl U UX COCTUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HU YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolehd cpenl (MpeaenabHasl JOoIMyCcTUMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pelieHu# 3K0JIOTHYECKUX
npooem.

Xumuueckuii IKCnepumenm:

H3y4eHHne oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Meswcnpeomemnuie céasu



Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMNUXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIACCHU(PUKANMS, TEPUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEPEHHE, MOJEeNb, SBIICHHUE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPUAIIBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH, JTHAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYCCKAs
peméTKa, CIUiaBbl, (U3MYECKUE BEIMYMHBI, SIUHHUIIEI MU3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATIbHbBIE
yI00pEHMS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE MCKOIIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUMCKUMU
COLUOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, NPUHATHIMU B
oOliecTBe MpaBUjaMU M HOpPMaMHu IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacILIMpEeHne OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAHHS 3HAYCHUS XUMHUYECKOM HAayKU B JKH3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM HH(pOpManuen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABJICHNUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHAAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, MO3HABAaTEIbHBIX 3a/ay, BBIINOJHEHUH XWUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IpoOLECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIEN C MO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKUE IIPEICTABICHUSA O BEIIECTBE U XUMHUYECKOU pPEaKLIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM WM COCTaBIIAIOLIME
OCHOBY JUIsl TIOHUMAaHHsI CYIIHOCTH HAayYHOH KapTWUHBI MUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MPUPOJHOM CPEZION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

II03HABAaTEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIyYCHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOAMMbIEC IJi1 OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABaTENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEpPaTypol, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpPEC K OOYyYEHHMIO M TO3HAHUIO, JH00O03HATENbHOCTh, T'OTOBHOCTH U
CHOCOOHOCTP K  €aMOOOpa3OBaHWIO, MPOEKTHOM M  HCCIEN0BATENIbCKON
NESTENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMupoOBaHus KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKHU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUHI U
HENpUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/ICHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIlIeHUuH C
XUMHYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HHU,

5) TPy10BOI0 BOCIIMTAHMS:

UHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYZAOBOW NEITEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIUBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHON MpoeCcCUOHATBHON NEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHON CpeEE;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

9KOJOTMYECKU LEJIECO00pa3HOE OTHOUIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 3/10POBOI0 U
Oe3omacHOro o0pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
paBwJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3aaa4, CBA3aHHBIX C OKPYKAIOIEW IPUPOTHON CPEAOU, JJIsI ITOBBIICHHUS
YPOBHSL  DKOJOTHYECKOW KYyJIbTypbl, OCO3HAaHHSA TJ00aTBHOTO  XapakTepa
9KOJOTMYECKUX MPOOJIEM U IMyTeHd HMX PELICHHS MOCPEICTBOM METOJ0B XHUMHH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUs PYKOBOJICTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOUN U COLMAIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeIMETHBIX pEe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
(opMUpOBaHMSI MUPOBO33pPEHUS OOIICHAYYHbIE TOHATUS (3aKOH, TEOPHs], IPUHINII,
runore3a, (QakT, CHUCTEMa, IMpolecC, 3SKCHEPUMEHT M Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUN U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAyYHOW KapTHMHE MUpa, U YHUBEpCAJIbHbIE yueOHbIE NeUCTBUSA (I03HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE OOecrmeunBaoT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO yueOHOMU
JESITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JAeiicTBUS:

YMEHHsI HMCTOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUSI TPU OCBOCHHUH
3HAHWW: PaCKPHIBATh CMBICI XUMHUYECKHX TMOHSATHH (BBIACIATh MX XapaKTEpPHBIC
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYIMMM IHOHATHUSAMHU), HUCIOJIB30BATH
NOHATHUS JJI1 OOBSICHEHUS OTJENbHBIX ()AKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUU IS KIACCU(PUKALUKA XUMUYECKUX BEIIECTB U XUMHYECKHX PEaKIINi,
yCTaHABIMBATh MPHUYMHHO-CICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAIOTHH),
JIeJIaTh BBIBOJIbI U 3aKIJIFOUEHUS;

YMEHHE TNPUMEHATh B IIPOLIECCE I[IO3HAHUS TMOHATUS (IpPEeIMETHBIE WU
MeTanpeMETHbBIE), CAMBOJIMYECKHE (3HAKOBBIE) MO/, UCTIOIb3yeMble B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHBIC MPEACTABICHUS —
XUMHMYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XMMHYECKON peaklUy — MpPU PELICHUN Y4eOHO-I03HABATEIbHBIX 3a/a4, C YUYETOM
TUX MOJEJBHBIX IMPEACTABICHUI BBISABIATh U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIINH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIE/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHE HCIONb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI /s (OPMUPOBAHMS THIOTE3BI TIO
POBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXICHUIA;

npUOOpeTEeHNEe ONbITa IO IUIAHUPOBAHUIO, OPraHM3allMd U TPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €r0 pe3ysbTaT, (GopMynupoBaTh 0000MIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHMS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora c ungopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJOB M (POPM MPECTABICHUS, TOTYyYAEMYIO U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIONyJIsIpHasl  JIUTEpaTypa XHUMHUYECKOTO COJAEp)KAaHMS, CIPaBOUYHbIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHWBATh IPOTUBOPEUYHUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHATHh Pa3Iu4HbIe METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BAaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY TIpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECJIOKHBIMU CXEMaMH, JHarpaMmMaMu,
npyrumu Gopmamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHHE UCIOJb30BaTh M AaHAIU3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MH(MOPMAIMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEIbCKOrO XO3SIMCTBA M TPAHCIOPTa HA COCTOSIHUE OKpYKAaroWEed HpUpOAHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBHUSA:

YMEHUSI 3aJlaBaTh BOMPOCH (B XO0jA€ jauaiora W (Wid) AUCKYCCHUH) MO
CylIecTBY  oOCyxJaeMoll  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  TPEHAJIOKEHUS
OTHOCUTEJILHO BBINOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaThl  IMO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO ITPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MpPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIJIACOBAHUS
no3unuil (00CyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYPMbD», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JeHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpATh Hanbonee YPPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM QJITOPUTM  JEUCTBUM INPU BBINOJHEHUU 33JaHUM C YYETOM
IOJyYEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHHUE
MCIOJI30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble€ B YCJIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPeE3yJabTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHON pabouell mporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI



NeNCcTBUN, crneuuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
JNEATCIbHOCTH 1O  MOJYyYEHUI0 HOBOIO 3HaHMS, €ro HHTEpIpeTalui,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX  HOBBIX CHTYAITHSX.

K xoniy oOydenus B 8 kjiacce npeIMEeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHMUYECKHX IOHATHI: aToOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCIICHHS, XMUMUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCIUHEHUS, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUSA, PEaKIUU
oOMeHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TEII0BOM A (eKT peakium,
SJIPO aTOMa, MIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paJnyC aToMa,
XUMUYECKasl CBs3b, MOJISIPHASL U HEMOJISIpHAS KOBAJICHTHAs CBS3b, MOHHAS
CBSI3b, MOH, KAaTUOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(MporeHTHAsl KOHIIEHTpAIsi) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHM U
MPUMEHSTh 3TH NOHATHUS MPU OMMCAHUM BEIECTB U X MPEBPALLICHUII;

¢ ICTIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTABJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINIL;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHHUSIX;

epackpbiBaTh cMbIcn Ilepuogmueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONMCHIBATh M XapakTepusoBaTh Tabmuunyto ¢opmy Ilepuognyeckoit
CHUCTEMBbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mnodounad noarpynna (b-rpynmna)», manieie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .
MenpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00IIee YUCIIO AJIEKTPOHOB
U PACIIPEJEICHUE UX O AJIEKTPOHHBIM CJIOSIM);

e KJIACCU(UUMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY 3D PeKTy);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPkKAAsk ONMMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

e IPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBUCUMOCTU OT MX KAaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH TIPOTEKAHUS XHUMHUYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

¢ BBIYUCJISITh OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOTO »3JeMeHTa Mo (opMmyrne COeauHEeHHS,
MacCOBYK) JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOIAUTh PACUETHl 10
YPaBHEHUIO XUMHUUYECKOUN pEaKLINH;

e IPUMEHSATh OCHOBHBIC OTNEPAIIMN MBICIUTEIBHON AEATEILHOCTA — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CHCTEeMATH3allio, KIaCCH(PUKAINIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJII M3Y4YEHHS] CBOICTB
BEIIECTB M XHUMHUYECKHX PpEAaKLIHM, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUA — HAONIOJICHHE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICTICHHBIN);

e CTICIOBATh MPABUJIAM IOJB30BAHMS XUMHUUECKON MOCYI0N U J1a00paTOPHBIM
obopynoBaHuMeM, a TakkKe IMpaBuUjaM oOOpalieHusi ¢ BelIECTBAaMHU B
COOTBETCTBUM C HWHCTPYKIUSIMA 10 BBIMIOJHEHUIO JIaOOPATOPHBIX
XUMHYECKUX OTBITOB IO TONYYCHHIO U COOMpaHHIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
OIIPEAECIEHHON MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
HIeJI0uei M KHUCIOT C TMOMOIIBI0O MHIUKATOPOB (Jakmyc, dheHondranaenH,
METUJIOPAHX U IPYTHE).

K xoH1y 00ydeHus B 9 kjacce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMUYECKHUX IMOHITUN: XUMHUYECKUM 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEILECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIICHMUS,
XUMUYECKas peakiusi, XUMUYECKasi CBs3b, TEIUIOBOM 3(P(DEKT peaxiuu,
MOJIb, MOJIAPHBI 00BEM, pPACTBOp, DJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
NIEKTPOJIUTUYECKAs  JUCCOLMAIMS,  pEaKIMd  HOHHOTOo  OOMeHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIC



peaKkuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHUH, OKHUCIUTEIND,
BOCCTAHOBUTENb,  OKUCJIEHHME W  BOCCTAHOBJIEHHE,  AJUIOTPOIMS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBasIeHTHA, VMIOHHaA,
MeTajuInyecKasi), KpHUCTAJUIMYecKass pemérka, KOppO3us METalIOB,
CIJIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIETbHO AOMYyCTUMAs
xoHueHTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMUUYECKUX TIOHATUM U
MPUMEHSITH 3TH TOHSATHUS MPU OMMCAHUH BEIIECTB U X MPEBPAIICHUI;

¢ ICIIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUI XUMHUYECKUX PEAKIIU;

e OTIPEJICTSATh BAJICHTHOCTb M CTETEHb OKUCJICHUS XMMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
ompeneIEHHOMY KJacCy COCIMHCHHH 1o (opmyiaM, BHA XUMHUYECKOUN
CBA3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyrsie, XapakTep Cpenbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbeiBaTh cMbIcha [lepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIHUCHIBaTh W XapaKTepH30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cuUCTeMbl XMMHYECKHUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCSI B NEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHHS  aTOMOB  XHMHUYECKHX
JJIEMEHTOB (COCTaB M 3apsja  sAnapa, oOImee YHCIO JJICKTPOHOB H
pacmpeqieieHue WX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B WU3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJlblX NEPUOJOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJIACCU(PUUUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy W COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATh) OOMME M CHEHUPUICCKAC XHUMHYCCKUE
CBOWMCTBA TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMHCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIINIA;

e COCTABJIAITh YPABHEHHUS JJIEKTPOJIIUTHUECKON JUCCOLUALINK KUCTIOT, IIEI0Yeil
U COJICH, IOJHBIE U COKpAIIEHHBIE YpaBHEHHs peakluii HOHHOTO OOMEHa,



YpaBHECHHS PeaKIui, IMOJATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYECKOM
CBSI3U MY BEIIECTBAMH PA3INIHBIX KJIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIIBHO-BOCCTAHOBUTEBHBIX  PEAKITUI
MOCPEACTBOM COCTABJICHHMS DJICKTPOHHOTO OaaHca 3TUX PEaKIInii;

e IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPAIICHUNA B Pa3IUIHBIX
YCIIOBHSIX;

¢ BBIYUCJISATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOI0 3JIEeMEHTa 1Mo ¢GopMylie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIEeCTBA B PAcTBOpPE, IPOBOAUTH pPacuéThl 10
YPaBHEHUIO XUMUYIECKON PEaKITUH;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKON MOCYI0M U Ja00paTOPHBIM
obopymoBaHrWeM, a TakkKe TMpaBWja oOOpameHusi C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIIMSMH II0 BBITIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIBITOB I10 TOJYYCHHIO W COOMpaHHMIO Ta3000pa3HBIX
BEIECTB (aMMHUaKa M YTIIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKIINH, TTOATBEPKIAIOIINE KAYECCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpOMHI-, HOAM-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHUSI U HMOHBI M3YyYCHHBIX METAJUIOB, IMPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB,;

o IPUMEHSATHh OCHOBHBIE OIEpPAIlNH MBICIUTEILHON JACATEIHPHOCTA — aHAIA3 U
CHHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTEMAaTH3allui0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JIJI1 M3YyYCHHUS CBOMCTB BEIECTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUSI —
HaOJIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIICPUMEHT (peaabHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaunMeHnoBaHue pa3ieioB U TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
Kontpoabusl | IIpakTHyecku
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
e padoThbl e padoThbl
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumus — BaxkHas o0J1acTh
1.1 €CTECTBO3HAHUS U IPAKTUYECKON 5 2 buGmnorexa LOK
| p https://m.edsoo.ru/7f41837¢
EATELHOCTH YEIOBEKA
bubnnorexa [JOK
1.2 B 15 1
CHIeCTBa M XHMHUHCECKHE peaKHHH https//medsooru/7f41837c
Hroro no pazneny 20
Pasjen 2. BaxkHeililune npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopon. [lousarue o6 6 bubnuoreka [JOK
' OKCHAaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o kucnorax u g | bubnnoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [IOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
)4 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 1 1 bu6mmoteka [IOK
' COCIUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoguyeckas cucrema xumnuyeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.

XumMuyeckas cBsizb. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE pPeakuumn

3.1

[Tepunonnueckuii 3aKOH U

9

bu6mmoreka [IOK



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

[Iepnoanueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHCIUTEIBLHO- 10 bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
Wroro no pasaeny 15 Bubmorexa IIOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 buGmorera HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 7

[NPOTPAMME



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

9 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHme pa3jiesioB U TeM undposbie
Ne i/ P KoHnTpoabsn IIpakTHyeck (mudpp )
NMPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypchl
Pa3znen 1. BeniecTBO 1 XUMHU4YeECKHUE PeaKIUU
11 [ToBTOpenue u yrirydsieHne 3HaHUH 5 | bubnnorexka [JOK
' OCHOBHBIX Pa3JIejioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. g 1 1 bubnnorexa [HOK
' XUMHUYECKHE pEaKIMU B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTa/uIbl M X COCIUHEHUS
)1 OO01mmas XxapaKTepruCTHKa XUMUIESCKUX 4 | bubnnorexa [JOK
' anemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
' PYTUIRL- &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01as xapakTepucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LOK
' PYTUTRL- ’ P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO61as xapakTepruCcTUKa XUMUYECKUX
2.4 SJ'IeMeHTO]f IVApr bl YTIIEPOa U 8 1 2 bubmmorexa LOK
. . by ' pol https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHEHUS



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

Hroro no pazneny

25

Pa3zgen 3. MeTa/uIbl M X COeTUHEHU S

. bubnuorexa [JOK
3.1 §) 4
O CBOHCTEA METAIIOR https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaisl U UX COSTUHEHUS 20 Bubmorexa IIOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YEJI0BEKA 3 bubnnorexa LIOK
| B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 72



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrtpoabnbl | IlpakTnyeckun | H3Y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbl b
pecypcsbl

| [Ipeamer xumun. Pons XuMuu B 5KU3HA 1 bu6mmoreka [IOK
yejioBeka. Tela 1 BeniecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAX MMO3HAHUS B XUMUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas pabota Ne 1 «IIpasuna

3 paboThl B 1a00OpaTOpUU U MPUEMBI | bubnuorexa [JOK
oOparreHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 Yuctele BemecTBa 1 cMecu. Criocoosbl 1 bubmuorexa [JOK
pa3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1 bubmorexa HOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKyIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubmuoreka [JOK
XUMUUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsie 1 cr0XKHBIE BEIECTBA 1 bubmorexa HOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa HOK

yAp v https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. | bubmuoreka [JOK

Xumnueckas popmysia. BanreHTHOCTD

https://m.edsoo.ru/ff0d2eae



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

aTOMOB XUMHNYCCKHUX 3JIEMCHTOB

1 OTtHocuTenbHAs aTOMHAsI Macca. bubnnorexa [IOK
OTtHocuTenbHast MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1oj1s1 XUMHYECKOT0 DJIeMEHTA B bu6mmorexa [{OK
COE€IMHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Monb. Mossipaast bubanorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Pu3nyeckue 1 XUMHUYECKUE SIBICHUS. bubnuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XAMHUYECKHUX PEAKIUU https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BeruunciieHust KoauuecTBa, MacChl BEIIECTBA bubmuoreka [JOK
110 YPaBHEHUSIM XUMUYECKUX PEaKIINiI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUYECKUX peakiui
18 (coenMHEHUs, PA3I0KEHUS, 3aMELIICHHS bubmmorexa [TOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIi-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa HOK
H AHCT. IEI https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 KonTponbnas padora Nel no teme bub6numoreka [IOK
«BelecTBa 1 XUMHUYECKHE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecsk ra3zoB. CocraB Bo3ayxa.
21 Kncn}(l)xo — DJIEMEHT U MPOCTOE BE y;(CTBO bubmmorexa [IOK
PO P - ' https://m.edsoo.ru/ff0d448¢
O30H
®u3nuecKre 1 XMMHYECKHE CBOMCTBA
bubmuoreka [JOK
22 KHUCIIOpo/ia (peakluy OKUCIICHUS, TOPEHHUE).

IMoustre 06 oxkcumax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrniocoObl Mosy4eHHust KUCI0po/ia B

bu6mmoreka [IOK

23 0 .
HabOpATOPHI H HPOMBIIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHue KuCIoOpoia
Tenmopoii 3 PeKT XUMHUISCKON PEaKIIUH,
24 TOHSTHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U IHJAOTEPMUUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
25 3ar $I3H€}EI/I€(11103 . a, CIIOCOOBI iro bubmmorexa [TOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPALICHUS
[TpakTiueckas paborta Ne 3 o reme
26 «Ilonydenue u coOMpaHue KUCI0poaa bubmorexa HOK
y N p posa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHUE €r0 CBOWCTB»
7 Bonopoa — sneMeHT u mpocToe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B nmpupojae https://m.edsoo.ru/ff0d4dd0
)3 Ddu3nvecKue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIATHE O KHCIOTax H COIAX https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl mosTy4eHust BOAOPO/Ia B bubanorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas paborta Ne 4 o reme
31 «[Tonmy4enue u cobupanue BOAOPOIA bubmmorexa [IOK
yi N p AOPO, https://m.edsoo.ru/ff0d4f42
M3Y4YCHUE €r0 CBONCTBY»
. bubmuoreka [JOK
32 M i1 00 . A
OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTaIpo hitps://m.edsoo.r/f0ds42c
Brruucnenus 06b€Ma, KOJIUYECTBA BEIECTBA
33 rasa Io ero u3BECTHOMY KOJUYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BbEMY
34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO bubmuorexa [JOK

p€aKluuu Ha OCHOBC 3aKOHa 00BEMHBIX

https://m.edsoo.ru/ff0d5708
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OTHOIIIEHNH ra3oB

35 Dduznyecknue U XUMHUUIECCKHE CBOMCTBA BOJIEI bubmorexa [JOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. ITonstue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbllieHHbIE 1
37 HEHACHIIICHHEIC PacTBOPLI. MaccoBas JoJIs bubmmorera [TOK
Hl p ppL. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTuueckas pabota Ne 5 o reme
18 «IIpuroroBienue pacTBOpPOB ¢ bubmuorexa [JOK
onpeacIeHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 Kontponbnas pabota Ne2 o reme bubnuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHbL: cOCTaB, KIIaCCU(PUKALINS, bu6nmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue u XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne n XuMU4YECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHHUIM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHune u XMuMHUYECKHE CBOMCTBA KUCIOT bubmorera [JOK
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnnoreka [JOK

MOJIy4YCHH A, XUMHUYCCKUC CBOICTBA

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[IpakTuueckas padora Ne 6. Pemenune
SKCIICPUMCHTAJIBHLIX 3a1a4 110 TCMC

bu6mmorexa [{OK

47
«OCHOBHBIE KJ1aCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUN
43 I'enernueckas cBsA3b MEXKY KiIacCaMu bubamnorexa [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [{OK
49 O06o001IeHe U CUCTEMAaTU3aIUs 3HAHUIMA
- H https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HCOPTaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbIe MOMBITKH KIaCCH(PUKAIINHI
bubmuoreka [JOK
51 XUMHYECKUX 31eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[lepuoanueckuii 3akon u [lepuonuueckas
52 CHCTEMa XUMHYECKUX 3jemMeHToB . U bubmmorera [JOK
T https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 Ilepuonapl, TPYIMIEL, ITOATPYIIIEI Bubmorexa TOK
P - TPY ’ py https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnuorexa [JOK
H3oTtombl https://m.edsoo.ru/00ada342
CTpoeHHe AICKTPOHHBIX 000JI0YCK aTOMOB
55 aneMmeHTOB Ilepuoanyeckoii cuctemsl J. bubmorexa LHOK
p o https://m.edsoo.ru/00adabbc
MemneneeBa
XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA 10
. bubnuorexa [JOK
56 ero nosoxeHuro B [lepuognyeckont cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproandeckoro 3akoHa st
bubmuoreka [JOK
57-59 pa3BuTHUA HAayKu U npaktuku. /. 1.

MenpeneeB — y4€HbIN, IEJArOT U

https://m.edsoo.ru/00ada96¢e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

rpaKJIaHUH
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB 1 bubnuorexa [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
61 Nonnas xumuueckas CBsizb 1 ngg;ifg;g?u}éoa dac34
62 KoBasieHTHAs nonsipHas XMMUYECKas CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HenosipHask XUMUYECKast 1 bubmuorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnnorexa [JOK
o4 Creneis oKHCICHHA ! https://m.edSO(])_.[m/OOadae28
65-67 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [IOK
peaxkiuu https://m.edsoo.ru/00adb076
bubnnorexa [JOK
68 OkucnuTenu u BOCCTAHOBUTEIHN 1 https://m.edsogm/OOadb076
€9 Kontponbnas pabota Ned o reme | bubnuorexa [JOK
«CTtpoeHue aToMa. XMMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
20 Peseprublit ypok. O600mIeHNE 1 | bu6nuoreka [IOK
crucTeMaTu3auurs 3HaHUI https://m.edsoo.ru/00adb33c
- Peseprublit ypok. O600mIeHNE 1 | bu6nuoreka LIOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
- PesepBusiit ypok. O600111eHNE U | bubmuorexa [JOK
cUCcTeMaTU3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 7

I[TPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

Ne i/

Tema ypoka

DJIEeKTPOHHbBIE
ara uuppoBbIe
KosmnuecTBo A bp
H3yYeHHUs o0pa3oBaTe/bHbIE
4acoB
pecypcsbl
KonTtpoabubie | IlpakTuueckue
Bcero
padoThbI padoThI

[lepuoanueckuit
3aKOH.
[Tepnonuueckas
CHCTEMA XUMHUYECKUX
anemenToB /l. U.
Menpaeneena

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
WU3MEHEHUU CBOWCTB
XUMHUYCCKUX
3JICMCHTOB IICPBLIX
TPEX NEPUOA0B

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIICCTB

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

Bunel xummnueckon
CBSI3U U THUIIBI
KPUCTAJIIMYECKHUX
peLEToK

bubmuoreka [JOK
https://m.edsoo.ru/00adbac6

Kontponbnas pabota



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

Nel mo Teme
«lToBTOpEHUE U
yrayOJIeHHE 3HAHUIA
OCHOBHBIX Pa3/eJioB
Kypca 8 Kiacca»

Kitaccudpukamnus
XUMHYECKHUX PEAKIUI
0 Pa3JInNYHbIM
MpU3HaKaM

bu6mmorexa [{OK
https://m.edsoo.ru/00adbcb0

[TonsaTHE 0 cKOpOCTH

XUMHYECKON PEAKIUU.

ITonsarue o
TOMOTCHHBIX 1
reTepOTeHHBIX
peaKIusx

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

ITonsarue o
XUMHUYECKOM
PaBHOBECHH.
DakTOpbl, BIUAIOLINE
Ha CKOPOCTh
XUMHYECKON peaKiuu
7 TI0JIOKEHUE
XUMHYECKOTO
paBHOBECHS

bu6mmoreka [{OK
https://m.edsoo.ru/00adc28¢c

OKHUCIIUTENBHO-
BOCCTAHOBUTEJILHEIE
peaKIuu

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
3JIEKTPOJIUTUYECKON

bu6mmorexa [{OK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

JIUCCOLAALINY.
CuwibHBIE U ci1a0bIe
DJIEKTPOIUTEL

11

HonHbIe ypaBHEHUS
peaxkuuit

bubmuoreka [JOK
https://m.edsoo.ru/00add448

XUMHYECKHUE
CBOMCTBA KHUCJIOT U
OCHOBaHHH B CBETE

bubmuoreka [JOK

12 peJICTaBIeHUN 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOMN
JIUCCOITUAIIIT
XuMUYECKue
CBOMCTBA COJIEH B

13 CBETE MPEACTABICHUI bubnnorexa [JOK
00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIUCCOITUAIIIT

14 [TonsiTue o runponuse bubnnorexa [JOK
cojiei https://m.edsoo.ru/00add9d4
O06o061IEHNE U

15 CUCTeMaTU3aIIHS bubmmorexa [TOK

. https://m.edsoo.ru/00addd12

3HAHHIA
[TpakTuueckas pabora

16 No 1. «Pemenue bu6mmoreka [IOK
HKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a49»

17 Kontponbnas pabota bubnuorexa [JOK

Ne2 o Treme

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

«INEKTPOIUTUYECKAS
JUCCOLAUS.
XUMUYECKUE PEAKIIUU
B PacTBOPAX»

18

OO0mas
XapaKTePUCTUKA
raJIorTeHOB.
XUMHYECKHE
CBOICTBA Ha MpUMEpPE
XJjopa

bu6mmorexa [{OK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOI.
ConsiHas KUCJIOTA,
XUMHUYCCKUC
CBOICTBa, MOJIyYCHUE,
MIpUMEHEHNE

bu6mmorexa [{OK
https://m.edsoo.ru/00ade104

20

[IpakTuyeckas pabora
Ne 2 o Teme
«Tomyuyenue cossaHOM
KHCJIOTBI, U3y4ECHHE €€
CBOWCTB»

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348

21

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKUX PEAKIUH,
€CJIM OJINH U3
peareHToB JlaH B
H30BITKE

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488

22

O0mas
XapaKTEPUCTHKA
31eMeHTOB VIA-

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a



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

TPYIIIBI

23

AJOTpOIHbBIE
MOJIU(DUKAIINH CEPBHI.
Haxoxnenue cepsl u
€€ COEIMHECHUH B
MIPUPOJIE.
XUMUYECKue
CBOMCTBA CEPHI

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHUE,
¢duznueckue u
XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
CepHas KHUCIIOTa,
¢duznueckue u
XUMHUYECKUE
CBOMCTBA,
IpUMEHEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

26

XuMudeckue
pEaKUnH, JIekKaINE B
OCHOBE
MIPOMBIIIEHHOTO
croco6a Moy4eHust
CEpPHOM KHUCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karolllen cpebl
COEIMHEHUSIMHU CEPbI

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

27

Braucnenue

bubmuoreka [JOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MacCOBOH JOJIN
BbIXOJa HpOI[YKTa
peakiuu

https://m.edsoo.ru/00adec8a

28

OOmas
XapaKTEePUCTHKA
3JeMEHTOB VA-
rpynisl. A30T,
pacnpocTpaHeHue B
npupoje, GU3nIecKue
1 XUMHUYECKHE
CBOMCTBaA

bu6mmorexa [{OK
https://m.edsoo.ru/00adeea6

29

AMMuax, ero
buzndeckue u
XUMHUYECKHE
CBOICTBa, MOJIy4EeHUE
U IIPYMEHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTuyeckas pabora
Ne 3 o Teme
«ITomyuenue
aMMuaKa, u3yuyeHue
€ro CBOMCTB»

bu6mmorexa [{OK
https://m.edsoo.ru/00adf180

31

A3OTHas KUCIIOTA, €€
buzndeckue u
XUMHYECKHE CBOWCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/00adf306

32

Hcnonn3oBanme
HUTPATOB U COJEHN
aMMOHHS B KaYECTBE
MHUHEPaTbHBIX
yIoOpeHuit.

bu6mmorexa [{OK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

XUMHYECKOE
3arpsi3sHEHUE
OKpY>Karolleu cpeibl
COEIMHEHUSIMU a30Ta

33

®dochop. Okcnn
docdopa (V) u
docdopHas kuciora,
buzndeckue u
XUMHYECKHUE
CBOWCTBA, MOJyYCHHE

bu6mmorexa [{OK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPATHHBIX
ynoOpeHuit.
3arpsi3HeHue
HPUPOIHON Cpe/Ibl
docharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yrnepon,
pacrpocTpaHEeHHE B
pupoje, GU3nIeCKre
A XUMHYECKHUE
CBOMCTBaA

bu6mmoreka [{OK
https://m.edsoo.ru/00adfd9c

36

Oxkcupsl yriaepoaa, ux
buzndeckue u
XUMHYECKHUE
CBOIICTBA.
DKOJIOTHYECKHUE
poOJIEMBbI, CBSI3aHHBIE
C OKCHJIOM YTJIepoJia

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

(Iv)

37

VYronpHasa KUCiIoTa u
€€ coim

bu6mmoreka [{OK
https://m.edsoo.ru/00ae006¢

38

[IpakTuyeckas pabora
Neo 4 o Teme
"Ilonyuenue
YTJIEKHUCIIOTO Tas3a.
KauectBennas
peaxiys Ha KapOoHaT-

"

HOH

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHaYaIbHBIC
IIOHATHS 00
OpPraHMYECKHUX
BEILIECTBAX KaK O
COEIMHEHMIX

yriepona

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢

40

Kpemuuii u ero
COETMHEHUS

bu6mmorexa [{OK
https://m.edsoo.ru/00ac080a

41

[IpakTuueckas paboTa
Ne 5. Pemenue
AKCIEPUMEHTATbHBIX
3aJ1a4 110 TeME
«Baxxneinmnme
HEMETAJIJIBL U UX
COEIUHEHUSY

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbhas padora
Ne3 o Teme
«Baxxnenmme
HEMETaJUIBI U UX

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el 8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

COCAUHECHUA»

43

Ob6mas
XapaKTEepPUCTHKA
XUMHUYECKHUX
AJIEMEHTOB —
METAJLJIOB.
Meraunueckas CBs3b
U MeTaJInyecKast
KpUCTaJUIMYeCcKas
peméTka. Pu3ndecKue
CBOMCTBA METAJJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae103e

44

XUMHYECKue
CBOMCTBA METAJIOB.
DIIEKTPOXUMUYECKU I
PA HANIPSHKEHAM
METaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

45

OO011ue crocoobl
HOJTyYEHHS METAILIOB.
CnunaBbl. Beruuciaenus
10 YpaBHCHUSAM
XUMHYECKHMX PEaKIHiA,
€CJIM OJIUH U3
peareHTOB COACPIKUT
IPUMECH

bu6mmoreka [{OK
https://m.edsoo.ru/00ael 156

46

[TonsiTre o Koppo3uu
METAaJIJIOB

bu6mmoreka [{OK
https://m.edsoo.ru/00ael1278

47

[Ieno4nbie METAIBI

bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2

48

Oxkcugel 1

bubmuoreka [JOK



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

TUAPOKCUBI HATPHUA U

https://m.edsoo.ru/00ae14b2

KaJIus
Illenoyno3eMenbHEIS
49 METAJUIBI — KAJIBIUN U Bubmorexa TOK
. H https://m.edsoo.ru/00ael5e8
Mar"ui
50 Baxuerimue bu6mmoreka [{OK
COEIUHEHUS KAJIbIUI https://m.edsoo.ru/00ael5e8
O06o0061IEHNE U
51 CHUCTEMAaTU3aIUs
3HAHUU
KécTkocTh BOABI U
52 CITOCOOBI €& bubmorexa HOK
https://m.edso00.ru/00ac1886
YCTpaHECHHS
[IpakTuyeckas pabora
Ne 6 o Teme
53 "YEcTKOoCThL BOIBI U bubnmnorexa [IOK
. https://m.edsoo.ru/00aelae8
METOEI €€
ycTpaHeHus"
bu6mmorexa [{OK
54 Ao 7
TTOMHHHH https://m.edsoo.ru/00aelc64
AmdorepHbie
55-56 CBOMCTBA OKCHJIA U bubmorexa LHOK
a https://m.edsoo.ru/00aelc64
TUJIPOKCHUIA
bu6mmorexa [{OK
57 K
I1es0 https://m.edsoo.ru/00ae1d86
OKcuabl, THIPOKCUIBI
b K
58-59 u conu xenesa (I1) u nommorexa O

xenesa (I11)

https://m.edsoo.ru/00ae35¢e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

60

O06o0061IEHNE U
CUucreMaTruni3aluia
3HAHUHI

61

[IpakTuyeckas pabora
Ne 7. Pemienue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 110 TEME
«Baxneinine
METaJUIbl U UX
COETUHECHHUSY

bu6mmorexa [{OK
https://m.edsoo.ru/00ae3de8

62

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX PEAKIUM,
€CJIM OJINH U3
peareHToB JlaH B
M30BITKE UJIN
COJIEPKUT TIPUMECH.
Breraucnenns
MacCOBOM 01
BBIXO0/JIa TTPOJIYKTa
peakiuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael 750

63

O06o0061IEHNE U
cucreMaTruni3aluia
3HAHUI

64

KoHTponbHas pabota
Ned o Teme
«Baxneiinine
METaJUIbl U UX
COCITMHEHUSI»



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemniectBa n
MaTepHuabl B

bu6mmoreka [{OK

65-66
IMOBCEIHEBHOM KH3HU https://m.edsoo0.ru/00ae3f50
YyelloBeKa
XuUMHUIeCKoe

67 3arpsi3HCHUE bubmorera [JOK

p . https://m.edsoo.ru/00ae4270
OKPY’KaloIen cpebl
Ponp xumuu B

63 peleHnu bubmuoreka [JOK
SKOJOTUUECKUX https://m.edsoo.ru/00ae4270
npo0jem
PesepBHBIi ypOK.

69 O6o0mmeHue u bubmuoreka [JOK
CHUCTEMAaTHU3alusg https://m.edsoo.ru/00ae0d0a
3HAHUI
PesepBHbIil ypok.

2071 O6o0menue u bubmuoreka [JOK
cucTeMaTu3alusg https://m.edsoo.ru/00adb33c¢
3HAHHI
PesepBHbIil ypok.

7 O06o0menue u bubmuoreka [JOK
CHUCTEMaTHU3alusg https://m.edsoo.ru/00ad9cb2
3HAHHI

OBIIEE
KOJIMYECTBO 7
YACOB I10

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI TS YUEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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