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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUUM Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe ¢enepaibHON padoyell MNporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPEernoAgaBaHus y4eOHOro npeamMera « XuMushy
B 00pa3oBaTeNbHBIX OpraHm3aiusiax Poccuiickoit denepanuu.

[Iporpamma 1o XuMuUM MaéT TPEIACTABICHUE O IENAX, OOMIEeNH CTpaTeruu
oOy4eHMs, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIHUXCA CPEACTBAMHU yUEeOHOTO
npeamMera, yCTaHaBIMBaeT  00s3aTeNbHOE  MPEAMETHOE  COJIepKaHue,
npeaycMaTpuBaeT paclpeeieHue €ro Io KilaccaM M CTPYKTYpUpOBaHHUE IO
paszmenaM MW TeMaM MPOTPaMMbBl MO0 XHUMHH, OMPEIEISIeT KOJWYECTBEHHBIC U
KauyeCTBCHHBIE XapaKTEPUCTHKU coliepKaHus, PEKOMEHTyEeMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEH  00y4alomuxcsi, OMNpeAeIeT BO3MOXKHOCTH TMpeaMera s
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIhHOU
porpamMmbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3y4YeHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENFHON JAESITENPHOCTH OOYYaloIIerocsi MO0 OCBOCHUIO
y4eOHOTr0 COIep KaHMUA.

3HaHWE XWMHH CIY)XHUT OCHOBOW il (OPMHPOBAHHUS MHPOBO33PCHUS
oOydaromierocsi, €ro MnpejcTaBjIeHUN O MaTepUaATLHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (opMHUpPYyEMbIe€ XUMHEH NpPEICTaBICHUS O B3aUMOIIPEBPAIICHUSIX
DPHEPTUM W 00 HDBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0JeM yCTOMYMBOTO PAa3BUTHSA YEIIOBEYECTBA — CHIPHEBOHM, IYHEPTETHUUYECKOMH,
MUIIEBON U 3KOJOTUYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHS.

N3yyenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JUisi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 0011l 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMHUpOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
0o0y4Jaronmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOM Y4eOHOW  JESTEIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHATILHOMN JESITEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO IPUPOIBI U YEIOBEKA, SBIISETCS OTBETCTBCHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00Yy4arOIINXCs;



CHOCOOCTBYET (POPMUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3zoBaHHe 00YUaAIOIIUXCSI.

JlanHble HampaBieHUs B OOyUYEHUM XHMHUU OOECIEUMBAIOTCS CHELUPHUKOM
COJlep’KaHUsl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SIBISETCd  ME€Jaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha OMPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsl OPUECHTHPOBAH HA
OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbl MEPBOHAYAJIbHBIX IMOHITHA XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX ITOHATHH
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHHsl MpOrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K €€ uzydyeHuro. CoaepikaHHe CKIAAbIBAETCS U3 CHCTEMBbI
IOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuuu. OOe O3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUIY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMUM;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBSA3H;

— TMpEeACTaBICHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHUYECKHU
HOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHS K JPYrOMY, BBITIONHAS (PYHKIIMKA OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISIONIEH HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOLIEHWUS K HAy4YHOMY 3HAHHUIO U
METOJaM MO3HaHWs B Hayke. M3ydeHne XWMuM NPOUCXOAUT C NPUBJICHEHUEM
3HAHUW M3 paHee M3YyYEHHBIX YYEeOHbIX MNpeAMeTOB: «OKpYyKaoWUi MUP»,
«buomorus. 57 kimacce» U «Pusnka. 7 Kiuacey.

[Ipy wu3yuyeHUHM XUMHUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUU — Ba)XKHEMIINX ()aKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKUX MOJOKEHUM,
JOCTYIIHBIX O0OOIIEHHII MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[IO3HAHWS TMpPU H3YYEHUU BEUIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEeSTeIbHOCTH, OCBOCHMM NpaBU 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETTH, KaK:

— (¢$OopMHUPOBAHHE WHTEIUICKTyaJIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIBHOW NEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YyHarOITUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHAIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUU OOBACHATH U OICHUBATH SBJICHUS
OKpPY’KAIOIIeT0 MHUpa, WUCIOJIb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YHYCHUU
XUMUH, TPUMEHSITh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HHU U
TPYJOBOM 1€ATENbHOCTH;

— ¢opMmHpoBaHHEe y OOy4YalOIIMXCA T'yMAHUCTUYECKUX  OTHOIICHMH,
MOHUMAHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJOTMYECKU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IENAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIMUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIs U HANpPaBIEHHOCTU AajbHEHIIEro
oOy4JeHwUs.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUUM B KU3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiectBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHe O MeToAax Mo3HaHMS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECEH.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE dieMeHThl. CHMBOJIBI XUMHUYECKHUX
aseMeHTOB. [IpocTbie U ClIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmyia. BaaeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTA B
COCIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasi peakius 1 €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XUMHUYeCKue ypaBHeHHs. Knaccudpukanms
XUMHUYECKHUX PeaKIHii (COeTUHEHUS, Pa3JI0KEHUs, 3aMEIIIeHNUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYA0M, NMpaBuiiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM, U3yUYECHUE U OMHCAHHE
¢u3nyecKuX CBOMCTB OOpa3lOB HEOPraHMYECKHMX BEIIECTB, HaOJO/ICHUE
¢usnyeckux (TUIaBlIeHWE BOCKA, TasHUE JbJla, PAacTUPAaHHUE caxapa B CTYIKE,
KUIICHUE M KOHACHCAIUS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIOTOMN) SIBICHUM, HAOII0ACHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHHUSI XUMHUYECKHX pEeaKIUil (pas3iioKeHHe caxapa,
B3aUMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE T'MAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB pa3fCIeHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTWLISALUSA, XpoMaTorpadusi, MpoBEJeHUE OYUCTKH TTOBaApEHHOU
coii, HaOJIOJEHWE W  ONMCAaHWE  pEe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(IIapoCTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucnopon — aneMeHT U mpocToe
BemecTBo. HaxoxaeHwe kuciaopojga B TIpupoje, (U3Hueckne M XUMHUYECKHe
cBorictBa (peakiuu ropenus). Oxcuabl. IIpumenenue xkucnopoga. CrocoOb



NOJIYYeHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoae. O30H — aJioTpoIHas MOAU(PUKAIIHS KUCIOPO/Ia.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M DBHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojip M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOI0 3(pdekTta, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — saneMeHT u mpoctoe BemecTtBo. HaxoxaeHue Bogopoia B Ipupoze,
bu3ndeckue W XUMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIIOCOOBI TOJYYCHUSI.
Kucnots! u conu.

Monsipablil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Posib pacTBOpOB B mpupoje U B )KHU3HHU 4enoBeka. KpyroBopot BOJbI B IpUPOE.
3arps3HeHne NpUPOAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuil. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcugoB. Dusmdeckne W XUMUYECKUC
CBOKMCTBA OKCUJIOB. [lomydyeHne OKCuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknaTtypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuu. [losryueHne oCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usudeckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psn axktuBHOocTM MmetayuioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Conu. Homenkiarypa cosieil. @uU3ndyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[lonyuenune conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTAHUYECKUX COCIUHEHHIA.

Xumuyeckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJCIICHUE COJACPKAHU KHUCIOPOAAa B BO3AYyX€, MOJYUYEHHUE,
coObupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HaOI0IeHNe
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM W YCIOBUS BO3HUKHOBCHHUS W
IpeKpalieHusi ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIOB U
OMHMCaHUE HX CBOMCTB, MOJydeHHE, COOMpaHUE, paclo3HABAaHUE M HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIaMU
(HaTpyieM ©  KaubllMeM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBusa okcuaa menud (II) ¢ pacTBOpoM CEpHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaln3aluH, MOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METaJlla JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMe «BaHeWlMe Kiacchl HEOPraHWYECKHUX
COCAUHEHUID.

Hepuoanuyecknin 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKuCcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKM KiIaccU(UKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJTOYHO3EMENIbHBIE METALIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpPbIe 00pa3ytoT aM(pOTEepHbIE OKCHUIBI
Y TUAPOKCUBI.

[lepnognueckuii 3axoH. [leproanyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonnas ¥ JJIMHHONEpUOAHAs  (opmbl
[leprognyeckon cucteMbl XumMuyeckux 3ieMmeHToB . Y. MenneneeBa. Ilepuonasr
u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[lepnognueckor cucremsl [I. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepruoandeckoil CHCTEMbI XUMUYECKHUX
AJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (HoJisipHass W HENOJSpHas) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKucIeHUs U BOCCTaHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3IOB BEIIECTB METAVIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuy pazoKeHUsl, COSTUHEHU).

Mesicnpeomemmnoie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3€H NP W3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK U MOHSATUH, SBJISIOIINUXCS CUCTEMHBIMU JJI OTAEIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE MOHATUSA: HAY4YHbIH (PaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, TMNEepUOJUIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHHE.

®duszrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3/1b1, COHIIE.

buonorus: gorocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpATbl, TOPHbIE TMOPOJIBI,
II0JIE3HBIE NCKOIIAEMBIE, TOILINBO, BOJAHBIC PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKkus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAIBLMI M HX
COCIMHEHMI B COOTBETCTBHUM C IIOJIOKEHUEM dJIEMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHre BeEIIECTBA: BHJbl XWMHYECKOW CBA3U. THUIBI KPUCTALIMYECKUX
pElETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3jIM4YHbIM KjaccaM HEOpPraHWnYeCKHX
COCIMHEHM, TEHETUYECKAs CBSI3b HEOPraHNYECKHUX BEIECTB.

Knaccudukanus XuMHUUeCKUX PeaKIUil MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3d¢deKry, 1o
U3MEHEHHUIO CTETeHEH OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YPaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TeTePOTEeHHBIX
peakiusax. [lonsatue o xaranuse. [lonsTue 0 XuMu4yeckoM paBHOBeCUU. PAKTOPHI,
BIMAIOIIAE HAa CKOPOCTh XHMHMUYECKOW pPEaKIMM M II0JO0KEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUM,  DJIEKTPOHHBIM  OasaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  pEaKIuu. CocraBneHue  ypaBHEHUU



OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi C  HCIOJNB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KatnoHbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJAMHU
xuMHuueckoi cBs3u. CreneHs nucconranny. CUabHbIE U ClIa0bIE DJIEKTPOJIUTHL.

Peakiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpauIEHHbIE HOHHBIE ypaBHEHUs peakuunid. CBoiicTBa KHUCIOT,
OCHOBAaHUH M COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKON TUCCOLUALINH.
KauecTBeHHBIE peakuy Ha HOHBIL. [IoHATHE O TMAPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpaduTa W anamasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUUHbIX (PAKTOPOB, MCCIEAOBAHUE DIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOYed U  COJeH
(BO3MOXXKHO  HCHOJb30BAHME BUJEO MATEpPUAIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPHU3HAKW  MPOTEKaHWs  peakiuid  MOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOLIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, PpEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HA MNOpUMEpe  XJopa
(B3aUMOJICHCTBME C MeTayIaMH, HEMeTaJylaMH, IIejlouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHE CBOMCTBA, IOJIy4EHME, NpUMeEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAXO0XKJEHUE B IPUPOJIE.

OOmas xapakrepucTuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okuciaeHus. CTpoeHune U (U3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPO/Ia U CEpbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiictBa cepbl. CepoBOJOpo, cTpoeHue, pu3nyecKue u
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmue Kak
OpeJCTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE PpEaklluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMONTY4YeHHs] CEPHOM KHCIIOTHI
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIOThI, KAUECTBEHHAS! PEAKIIMs Ha



cynabgar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUN B NpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAKOIIEH Cpeabl COECIMHEHHSIMHU cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmias xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
dusnyeckue U XuMudeckue cBoicTra. Kpyrosopor a3ora B mpupoae. AMMHUax, ero
duznyeckre u XMMHUUECKHE CBOMCTBA, OyueHue U npuMenenue. Coiau aMMOHUS,
ux QuU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THas KHUCJIOTa, €€ IoJydyeHue, (PU3MUecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MPEACTaBUTENs Kjacca KUCIOT U CHeU(pUYECKHE).
Hcnonb3oBaHWEe HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpaIbHBIX
ya00peHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAKOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAHM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aJoTpornHele Moaupukanmuu ¢Gocdopa, (puU3MUECKHEe U XUMHUYECKUE CBOMNCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3NIECKUe U XUMUYECKUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI00OpEHHIA.

OOmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YIVIEPOJ,  aJUIOTPONHbIE
Moau(pUKALMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepoaa B npupoje. Okcuapl yriaepoja, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTHMYECKHE IMPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r1y100aqpHOrO MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢eKT. YTonbHas KUCI0Ta U €€ COJH, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
noilyueHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBL
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO351CTBE.

ITepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOYHUKH YTAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPOJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU BayKHBIX BEILIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poiu B KM3HM 4YeJOBEKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHWYECKUX COCTUHEHUN.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOMCTBA, TMOIy4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoje. OOmmMe npeactaBieHUs 00
okcuze kpemHus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HCIIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne CTpOUTENbHBIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPHUJI-MOHBI U HAOJIOACHUE MPU3HAKOB
UX TMPOTEKAHMS, OMBITHL, OTpa)Xaromue (PU3NUYECKHe U XUMHUYECKHE CBOWCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAIIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUIO0B (TAJOT€HHUIOB), O3HAKOMJICHHE C
oOpasmiaMu  ceppl M €€ COCIUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBICHHOI CEpHOM KUCIOTHI, TPOBEICHUE KAYECTBEHHON PeakIui Ha CyJb(aT-
WOH U HaOIIOJeHHe MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBoiicTBamu a3zota, (ochopa M uX coeAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 0Opa3liaMu a30THBIX M (OChHOPHBIX yAOOpPEHUMH, MOTyUYeHUE,
coOMpaHue, pacno3HaBaHHME M HW3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha HOH aMMOHHS U (ocaT-uOH U U3y4YeHHE MPU3HAKOB
UX TIPOTEKAHUs, B3ANMOJICICTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3YUYECHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHE, COOMpaHue, paclio3HABAHUE U HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX peakIuil Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE INPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no TeMe «BakHenmme HeMEeTaIIbl U UX COCTUHEHUSD.

MeTaJiibl 1 X COeIMHEHUS

OO01mas xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHUU
UX TmonoxkeHuss B llepmoamueckor cucremMe XuMudeckux daeMmeHtoB JI. WM.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtainueckas CBs3b U
METaJUIMYECKasi  KPUCTAUIMYECKass  pelIETKa.  DJNEKTPOXMMUYECKHH P
HanpspKeHUH MeTaiuioB. OU3nyecKkre U XMMUYECKHUE CBOWMCTBa MeTaiioB. OO1ue
CrocoObl Mody4YeHuss MeTauioB. [loHsATHE O KOpPpO3uM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTaslb, YYTYH, JIOPATFOMUHUU,
OpoH32a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynpie MeTambl: nonoxkeHne B lleproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U kaius). OKcunbl u



TUJAPOKCHABI HaTpud M Kanusa. [[puMeHEHHe IIeJOYHBIX METAUIOB U MX
COCJIUHECHU.

[[lenouyno3emenbHble METAUIBI MAarHMid M KallbLIMWA: IIOJIOKEHHE B
[Tepuoguueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs KalblUs (OKCHUZ, THUIAPOKCHUI, COJIH).
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHUN: osioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaxOXICHUE B mpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuoanuecko cucreme XUuMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxzaeHue B npupoae. Dusnueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOWMCTBAMHU, HU3YYE€HHE  PE3YyJbTaTOB  KOPPO3HMHM  METaIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, TPOLECCA TOPEHHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHWE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KajablMs, AJJFOMUHUS, IIMHKA, JKeJe3a
(IT) u xxeneza (I11), meau (1I), HabmroAeHNE W OMKMCAHUE TTPOIECCOB OKpaIMBaHUS
IJJaMEHH MOHAaMU HaTpusl, Kajlus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BaxkHelue
METaJUIbl U KX COCTMHECHUS».

XuMUS ¥ OKpPY:KaoUIas cpeaa

BemecTtBa m Mmarepuanbsl B IOBCEJHEBHOW XM3HHU YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarollehd cpeinl (MpeaenabHasl JOoIMyCcTuMas
KOHLIEHTpalus BeulecTs, nanee — [1/IK). Ponb xuMuu B pemeHnn 3K0J0rnYecKux
npobiiem.

Xumuueckuui IKCnepumenm:

H3y4eHHe oOpasIloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpedmemmnuie céasu



Peanm3zanusi MEXIpeIMETHBIX CBsI3eH MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATUHN, SBJISIONIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaIU3, CHHTE3, KIAacCUPUKALNS, TCPUOJINIHOCTh, HAOJIOACHHE,
OKCIICPUMEHT, MOJICIUPOBAHUE, W3MEPCHHE, MOJCIb, SBJICHHE, ITapHUKOBBINA
3¢ (DEKT, TEXHOJIOTHS, MATCPUATIBI.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU], H30TOTIHI,
PaMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUICCKUI 3aps, IPOBO/THUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAS
peméTka, CIUIaBbl, (U3MUYECKUE BEIIMYUHBI, CIWHHUIIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorust: ¢oTocuHTe3, nbIxaHue, Ouocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOJJICMECHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaTbl, TOPHbIE TOPOJIBI,
MIOJIC3HBIC UCKOTIAeMbI€, TOTIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATEJIBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, IPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHBHBIX [EHHOCTHBIX OpPUEHTAUd U
pacIIMpEHUE OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACIICAUI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOT0 O00I1IeCTBa, CIOCOOHOCTH BJAaJETh JOCTOBEPHON HH(OpMmaiuen o
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpamIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMax W NPaBWIaX MEKINYHOCTHBIX
OTHOLIECHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M APYIHX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JUIsl IOHUMAaHHsI CYIIIHOCTH HAay4HOM KapTUHBI MUpPA, TMPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSA IPUPOMABI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOJUMBIE I OOBSICHEHHS HAOJII0JaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEILHON, WH()DOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HMCCIEN0BaTEIbCKOU
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YEHUsS B
JIATbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »U3HHU, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aJIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIpaBWUJI OE€30MAaCHOCTH TMpU  OOpalieHuH ¢
XUMHYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil u Tpyia pa3inyHOTO PoJia,
YBAXKEHHUE K TPYAy M peE3yjibTaTaM TPYIAOBOM NEATEIIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHs MPEAMETHBIX 3HAHUM [0 XHWMHH, OCO3HAHHBIM BBIOOP
VHIUBUIYAJIBHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeHHOU NpodhecCuoHaIbHON AESTENHHOCTU U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA

HKOJIOTMYECKU LEJIECO00PA3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI 0€30MAaCHOTO MOBECHUS MPU PadOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYyAIHsIX,
YTPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
peneHus 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJIHON CPENOU, IS ITOBBILICHHUS
YPOBHSL  JKOJIOTHYECKOW KYyJIbTYypbl, OCO3HaHHSA TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTel HMX pElIeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLMATIbHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33pPEHUS 00IIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, TPUHIIHII,
runore3a, (axkt, cucTemMa, MOPOLECC, DKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOM KapTHHE MHUpA, U YHUBEpCalIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSTHBHBIC), KOTOphIE oOOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO YUCOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue aeicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIILICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU IOHSATHUSMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICNbHBIX (PAKTOB U SIBJIICHHM, BHIOWpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYCCKHX PEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIEJaTh BBIBOJBI U 3aKIOUCHHUS;

YyMEHHE TPUMEHATh B IIpoIlecce IO3HAHWS TOHATUSA (TIpeIMETHhIE |
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIbHBIC TTPEACTABICHHS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMHuYeckas ¢GopMmylia M YpaBHEHUE
XUMHUYECKOW PEaKIUM — MPU PEHICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarejabcKkyue 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TakKXKe B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOM0maTh 3a XOJOM IIpoIliecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynnpoBaTh 00001IEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAs ~ JUTEpaTypa XHUMHYECKOI'O COJEpKaHWs, CIPABOYHBIC
nocobusi, pecypcbl HHTepHeTa), KPUTHUUECKH OIIEHHWBATh IPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3In4HbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMpPeNeIEHHOTO THUIIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOT'O HCIIOJI30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHUsS HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laydl HECIOXKHBIMA CXEMaMH, JHarpaMMaMHu,
npyrumu opmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENBCKON JIEATENbHOCTH MH(MOPMALMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpPEIbL.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHMs 3ajJlaBaTh BOIPOCHI (B XoJie¢ auajora W (WIM) JIUCKYCCHUHU) IO
CylIeCcTBY  oOcCyxJaeMoll  TeMmbl, (OPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTENILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  IO3HABATENIbHOM
NESATEIbBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; [JelaTh I[PE3CHTALUI0
PE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO IKCIEPUMEHTa (1a00paTOpHOTO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W HMCCIIEIOBATENBCKOM  NIEATENbHOCTH MPU  PEHICHUU
BO3HUKAIOIIKUX MpoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COIJIACOBAHUS
no3uuil (00CyX1eHuss, OOMEH MHEHHUSIMH, «MO3TOBbIE LITYPMbD», KOOPAHHALIUSA
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PeryJsiTuBHBIC YHUBepCaJbHbIC YYeOHbIe AeliCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpATh Hanboee 3PPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYECOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHAM C YYETOM
IOJyYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OILICHUBATh COOTBETCTBHME IOJYYEHHOIO pE3yJibTaTa 3asBIICHHOW IIeNM, yMEHHE
UCIOJb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B yCIOBUU 3aJaHUMA.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3YyJIbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON pabouell MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuduueckue UIA  IpeAMETHOHM o0jacTu  «XUMHUS», BHUJIBI
JNEATENbHOCTH 1O  IOJYYEHHWI0 HOBOTO  3HAaHWS, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K xoHiy o0yueHus B 8 kJj1acce mpeMeTHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX ITOHATHW: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAs M HEOAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JI0JIsl XUMHUECKOTO JIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHCJICHUS, XMMHYECKasi PEaKIus, KiacCUu(PpUKanus peakiuii: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKIUU
o0MeHa, PK30- U IHAOTEPMHYECKUE PEaKIuH, TEIIOBOM AP eKT peakiuu,
SAJIpO aToMa, AIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, PaJINyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMNOJISIPHAS KOBAJIECHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTHMOH, aHHWOH, pAaCTBOpP, MaccoBas JIOJs BENIECTBA
(mpolieHTHAs! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX TIOHATHUH U
MIPUMEHATH 3TU MOHITUA MPU OMTMCAHUHU BEIIECTB U UX IIPEBPAILICHU;

e HCIONB30BATh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpEIENATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHh  OKHCJIICHHS  DJICMEHTOB B  OHWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mennaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXkeHHs B lleproanueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, IMMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaIpo;

e OIKCBHIBATh W XapakTepu3oBaTh TabmuuHyo dopmy Illepuoanueckoit
CHCTEMBl XHMHWYECKHMX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maieie u
OOJIbIIIE TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHMS, KOTOPhIE HMEIOTCA B
tabmune «llepuonuueckass cuctemMa Xumudeckux snemeHToB [, U.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij A1pa, 00IlIee YUCIO IEKTPOHOB
U pacnpeesieHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEILIECTB, M0 TETIOBOMY (D PeKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TIIPOTEKAaHUS XHWMHUYECKHX IIPEBPAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOT0 3JeMEeHTa Mo (opMmyrne COequHEHHUS,
MacCOBYKO [IOJIK0 BEHIECTBA B pPAacTBOPE, MPOBOAUTH pAaCUETHl 10
YPaBHEHUIO XUMHUUYECKOMN pPEAKLINH;

MPUMEHSTh OCHOBHBIC OIEpAlMK MBICIUTENBHON JNEATEbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3allrio, KJIACCHU(PUKAINIO,
BBISIBJICHUE IPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOICTB
BEIIECTB W XHMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYYHbIC METObI
NO3HAaHUA — HAONIOJEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CIEIOBATh  MpaBWJaM  MOJIb30BAHHUS  XUMHYECKOM  TOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TaKXKe IMpaBHIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH IO BBITIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3zo00pa3HBIX BEMIECTB (BOMOpOJAa M KHCJIOpPOAA), IPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MMOMOIIBI0O UHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoHIily 00yudeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHSATUN: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTUOH, AHUOH, MPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3 DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, DJIEKTPOJMTHYECKAsT JUCCOIMAIUs, PEaAKIMH HOHHOTO
oOMeHa, KaTaqu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (KOoBaJIeHTHas, MOHHaA,
MeTajuInyecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaAKUHUH, TMPEIETbHO JOMYyCTUMAs
koHueHrpanus [1JIK Bemecrtna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
MPUMEHSITH 3TH OHSATHUS MPU OMMCAHUM BEIIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIMIL;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pAa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CB3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COEIMHEHHM, TUI KPUCTALTUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHag noarpynma (A-rpynmna)» U «noOodHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HaUEHUS, KOTOpbIE MMEIOTCA B IMEPUOJUYECKONW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMHU  CTPOEHHS  aTOMOB  XMMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsii sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJblX NEPUOJOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (IO YMCIAYy U COCTaBY YYACTBYIOIIUMX B pPEAKLIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CIEeNU(PUISCKHE XHUMHYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIAsA ONUCAHUE
pUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINI;

COCTaBIIATb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIONINX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO 7djieMeHTa 1o (opMysie COeIUHECHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH pPacd€Thl IO
YPaBHEHUIO XUMUYECKON PEaAKITUH;

coOirofaTh  MpaBWiIa  TOJNB30BAHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKKe IMpaBuUja OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKHUCIIOTO rasa);

NPOBOJAUTH  PEAKIUH, TMOATBEPXKAAIOIIME  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUJ-,
uoaua-, kapooHat-, ¢ocdar-, cuiumkar-, cyibdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAaJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpax HEOPraHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTEPAIIMU MBICIUTEILHON EATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTU3aluIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHid, €CTeCTBEHHO-HAYYHBIC METOAbl TO3HAHUS —
HAOMIO/IeHNe, MU3MEPEHHEe, MOJEIUPOBAHUE, DKCHEPUMEHT (peajbHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumeHoBaHue pa3ieioB U TeM

KoauuecTBo yacos

DJIeKTPOHHbIe (HH(POBHIE)

KoHTposibHBI IIpakTU4ecku
n/n MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThI e padoThbI
Pasnen 1. IlepBoHavaibHble XUMHUYECKHE IOHATHS
XuMmusa — BakHast 001acThb
1.1 €CTECTBO3HAHUA U IPAKTHUECKOU 5 2 bubnnorexa [IOK
' P https://m.edsoo.ru/7f41837¢c
NESITENILHOCTH YEI0BEKa
bu6mmoreka [IOK
1.2 BemiectBa €CKHeE pea 15 1
HICCTBA 1 XHMHHCCKHE peart https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHeililuue npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
)1 Bo3znyx. Kucnopoa. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837¢c
29 Bognopoa. Ilonsitue o kucnorax u 2 | bub6nuoreka [IOK
' COJIAIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | 1 bu6nmmoreka [JOK
' OCHOBAaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 | 1 bubnnoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 31eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1

[Iepuoanueckuii 3aK0H U

7

bu6nmmoreka [JOK




[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /[I. .
MenaeneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XHUMHU4YECKas CBA3b.

32 OrucauTeN:HO- 8 Etilfs/ljr?lfgsigrou/sﬂl%%
BOCCTaHOBUTEIIbHBIE PEAKLINU
Hroro no paszery 13 P
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/m P Kourtposbn IIpakTHyeck (p )
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboTbl
pecypchbl
Paspnen 1. BemecTBO 1 XMMHUYeCKHeE PeaKIUH
11 IToBTOpenue u yriy0iaeHne 3HaHUH 5 | bubnuoreka [JOK
. OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIMAIIHS. 2 | 1 bubnmnorexa [JOK
' XHAMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasibl H X cOeTHHEHUS
)1 OO6m1ast XapakTepuCTUKA XUMHUECKUX 4 1 bubnmnorexa [JOK
' anemenToB VIIA-rpymmsl. ['anorens https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [TOK
) py - P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
23 aseMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 brbmorexa [TOK
' 24 ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XxapakTepUCTHKA XUMUYECKUX
24 3neMeHTo§ IVA?F IIBL. YTIEpOa U 8 1 2 Bubnmorexa [IOK
' . py ' poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETMHEHUS




Hroro no paszneny 25
Pa3znea 3. Mera/liibl M MX COeIHHEHHSA
. bubnuotexa [JOK
3.1 Obmme crolicTBa MeTaiIoB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [JOK
3.2 Baxneliime MeTayuibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpy:Kaomas cpeaa
4.1 B CTBa U MaTepHUaJbl B )KU3HU YeJIOBEKA 3 bubmmorexa [IOK
) ele p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne T Konrtpoa IpakTuye uudposkIe
eMa ypoka usyue
n/n Bcero bHBIE CKHue — 06pa30BaTeJ1bHI)Ie
padoTbI padoTbI pecypcbl
| [Ipenmer xumuu. Ponae XuMuu B :KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c¢
2 ITonsaTre o MeTOAaX MO3HAHUSA B XUMHH 1 bubmmorexa LOK
8 https://m.edsoo.ru/ff0d227¢
IIpaktuueckas padora Ne 1 «IIpaBuna paboThI
3 B ia60 aTo 1/11/1111 MPUEMEI 00 2113 eHI/ISIIZ 1 bubmorexa HOK
paTop P patl https:/m.edsoo.ru/f0d23dc
1abopaTOpPHBIM 000PYTIOBAaHUEMY
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MMOBapeHHON 1 Bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBIH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE IIEMEHTBI. 3HaKH (CUMBOJIBI) | bu6mmoreka [IOK
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BEIECTBA 1 bubmmorexa TTOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa LOK
YIFIpHOS YA https:/m.edsoo.rw/f0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka LIOK




Xumnueckas popmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [IOK
OTtHOocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 1011 XHMHUYECKOr0 3JIeMEHTa B bu6mmoreka LIOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. MosnsipHas bubnmnorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKkne U XUMUYECKUE SIBICHUS. bu6mmoreka [IOK
XuMHUecKasl peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yClI0BHSI IPOTEKAHUS bubnuoteka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al 6
16 3aK0oH COXpaHEHHUsI MaCcChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b8&8
17 BrruuciieHus KoaudecTBa, MacChl BEIIECTBA bu6mmoreka LIOK
110 YPAaBHEHMSIM XUMHUYECKUX PEaKIINiI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMrMuecKux peakiuil
18 (coe I/IHq;HI/ISI a3J105KEHUS 3a1xrd)e CHHUS brbmorexa OK
A s ’ H ’ https://m.edsoo.ru/ff0d3£34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 SHIUKJIONIETUCT 0606yq eHHe U Bubnmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3alus 3HAaHU I
20 KonTponbhas padorta Nel no teme «Bermecta bubnuoteka [IOK
Y XUMHYECKUE PEaKIUm» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bo3nyxa.
21 Kncn}(]) Ol — DJIEMEHT U IIPOCTOE BE y:cho bubmmoreia LIOK
Poat P m ) https://m.edsoo.ru/ff0d448e

O30H




du3znyeckue U XMMHUYECKHE CBOMCTBA

2 ( e, roperte) bubnmnorexa [JOK
KHCTOPOAA (PCAKIIH ORUCIICHHA, TOPEHHC). https://m.edsoo.ru/ff0d4614
[TonsiTe 06 okcHmax
CriocoObI OTydeHUsT KMCJIOPO/ia B

” 5 i PO bubnuoteka [JOK
71a00paTOpHUH U IPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3 PEeKT XUMUIECKON pEaKIINH,

4 b peaith bubnuotexa [JOK
MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHHH, hitps-//m.cdsoo.rw/fR0d4790
9K30- U SHIOTEPMUYECKHUX PEAKLIUSIX
TonnuBo (HedTh, yroiap U MeTaH).

25 3 I a, CIIOCOOBI iro bubmorexa OK

ArPASHEHIC BOSAYX4, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLEHUS
[TpakTuueckas padora Ne 3 o Teme

26 Hp P 5 . bubmuoreka [{OK
(«loyserme COVHp aHHe Kuenopoa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBONCTB»

7 Bomopon — aneMeHT u mpocToe BemecTBo. bu6mmoreka LIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

)3 DOu3nvecKkrue 1 XUMHUYECKHUE CBOVMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0

29 IT HUCIIOTaX U COJSIX bubmorexa HOK

OFPITHE O KHCIOTAx 1 €0 https://m.edsoo.ru/ff0d50d2

30 CrniocoOsI mosTydeHus BOAOPOa B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme

31 § P 5 . bubnuotexa [JOK
(«lomysenne covnpaHHe BOAOPOA, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €r0 CBOMCTB»

bubnuotexa [JOK
32 MosnsipHblil 00bEM ra30B. 3aK0H ABOTaJpo 1

https://m.edsoo.ru/ff0d542¢




Brrunciaenus O6’béMa, KOJIMYCCTBA BCIICCTBA

bu6mmoreka LIOK

33
rasa Iro ero I/ISBGCTEIOMy KOJINYECTBY hitps://m.edsoo.rw/f0d5540
BelIeCTBa UK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOILICHUH Tra30B
35 duznyeckre 1 XMMHUUECKHE CBOMCTBA BOJIbI bubmmorera [TOK
a https://m.edsoo.ru/ff0d587a
bu6mmoreka LIOK
36 CocraB ocHoBanuii. [Tonsatre 00 MHAMKAaTOpax
a p https://m.edsoo.ru/ff0d59¢2
Boga kak pactBoputenb. HackieHabIe U
37 HEHACHI epHHLIe paCTBO bl. MaccoBas 1ois bubmmorera [TOK
B PACTBOPEL. A https:/m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroToBiaeHne paCTBOPOB C ONPEACTEHHOM bubmorexa [IOK
p . . p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA»
39 KonTtponsHas pabota Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bonopon. Bonga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiIaccupuKaIus, bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCupuKaims, bu6mmoreka LIOK
HOMEHKJIaTypa https:/m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarus, bu6mmoreka LIOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomydyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa HOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, COCOObI bubnuotexa [JOK
MOJIyYEHUSI, XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3371a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHIX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI)
43 ['eneTnyeckas CBSI3b MEXKy Kiaccamu bubnmnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eHIE U CHCTEMATU3aIlUs 3HAHUIH
IH . https://m.edsoo.ru/00ad9cb2
50 KonTponbnast padota Ne3 no teme "OCHOBHbIE bubmuoteka [JOK
KJIACCHl HEOPTAaHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCUpUKAITIT
51 XUMHUYECKHX 3J1eMeHTOB. IToHsaTHe 0 rpymnmax bubmorexa LOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepuonuueckuii 3axkoH u Ilepuoanueckas
52 CI/IfTeMa XUMHUYECKUX 3ﬂeMeII{JT0B I N bubmorexa OK
T https://m.edsoo.ru/00adas2c
Menaeneena
53 Ilepuoapl, rpynnel, IOATPYIIBI bubnmorexa [IOK
PHOJBL TPY » TIOATPY https://m.edsoo.ru/00adas2c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK
M3oTontl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB
. bubnuotexa [JOK
55 aneMeHToB llepuoanueckoii cucrems! . U.

Menneneesa

https://m.edsoo.ru/00ada6bc




XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA I10

56 ero MoJjoxeHuto B Ilepunoanueckoi cucreMe bubnnorexa [IOK
proa https://m.edsoo.ru/00ada824
. . MenneneeBa
3Hauenue Ileproguueckoro 3akoHa I
57 a3BUTUSA HA II)(I/I I)/:I[ npakTuku. . 1 ! bubmorexa [IOK
p Y ~ p . A https://m.edsoo.ru/00ada96e
MeHeneeB — yu€Hbl, IEAAror U rpakJlaHuH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/BZp us 3HaHHI}iH / Becepoccuiickas bubmmorexa HOK
H p https://m.edsoo.ru/00adb33c¢
poBepoyHas pabora
KonTponbhast padota Ne4 no teme «CtpoeHue
59 aroMa. XuMnueckas cBsa3b» / Becepoccuiickas bubmmorexa HOK
' p https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DNEeKTPOOTPHUIIATETLHOCTH ATOMOB bubnmnorexa [JOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 MNonuag xumMmyeckas cBA3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nojsipHas XuMHU4ecKkas CBA3b bubmorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHast HemosapHasg XUMHUYECKas CBA3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka LIOK
64 C
TCHCHD OKHCITCHUA https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU Bubmorexa OK
peaxtt https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIN bubmorexa LOK
https://m.edsoo.ru/00adb076
67 PesepBHblil ypok. O6001eHue u bubnuoreka [JOK

CHCTeMaTHu3alus 3HaHUH 110 TeEME ((CTpOGHI/IC

https://m.edsoo.ru/00ad9cb2




atromMa. XHUMHUYECKas CBSA3bY

68

Pesepubiil ypok. O60011eHIE 1
cucTeMaTu3alus 3HaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosaunuyectBo yacos 1 DJIeKTPOHHbIE
ara
Ne Kontpoan | IMpakTtuuec uugposeie
Tema ypoka U3y4YeH
n/n Bcero HBbIE KHue 06pa30BaTeJ’leble
us
padoThI padoThI pecypchbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 CI/IfTeMa XAMHUYECKUX 3J'IeM12HTOB piI Y| 1 bubmorexa OK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa [IOK
P P https://m.edsoo.ru/00adb6b6
IIEPHOJIOB
3 Krnaccudukanus u HoMeHKIaTypa | bu6nuorexa [IOK
HEOPTAHUYECKHUX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCcKkoM CBSI3U U THITBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «IToBTOpeHue u yriyoaeHue 3HaHuM 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 kijacca»
6 Knaccuukarus XuMu4ecKkux peakiui no 1 bubnnoreka [IOK
pa3IM4YHBIM PU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKIuu.
7 [ToHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubamorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsiTHe 0 XUMHYECKOM PAaBHOBECHH.
g @axTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bubnnoreka [JOK

XUMHYECKOU pCaKuu U MOJIOKECHUC
XUMHYECCKOI'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c




OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLIUALUH. bubnnoreka [JOK
CunbHble U craOble JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnble ypaBHEHUS peaKkIuil bubmorexa HOK

yp peartt https://m.edsoo.ru/00add448
XUMHYecKre CBOMCTBA KUCIOT M OCHOBAaHUI
12 B CBETE IIPEACTaBIEHUH 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XnMHUYecKre CBOMCTBA COJIEH B CBETE
13 MPeACTABIEHUIH 00 DIIEKTPOITUTHUESCKON bubmorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIUAIHA
14 ITonsTue o ruapoanU3€e colieh bubmmorera [IOK
AP https://m.edsoo.ru/00add9d4
bu6nmorekxa [JOK
15 06006 Vi
ODIICHUE H CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12

16 ITpakTruyeckas padora Ne 1. «Pemenue bubnnoreka [JOK
OKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme

17 «DNEKTPOJIMTUYECKAs TUCCOIHAIIHNS bubmorexa HOK

p A HHATIHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

18 OO6m1ast XxapaKTepUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHMYECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopo. ConsiHast KHCI0TA,

19 XI/IME‘IGCKI/I: CBOMCTBA, MTOTYUCHHE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 ITpakTruyeckas pabora Ne 2 o Teme bubnnoreka [JOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348




€€ CBOIICTB»

Breraucnenns 1o YPaBHCHUAM XUMHYCCKUX

bu6mmorexa [IOK

21 €aKII1M, €CIIM OAUH M3 PEarcHTOB JIaH B
P P https://m.edsoo.ru/00ade488
n30BITKE
) OO6mr1ast xapakTepucTuka 3J1eMeHToB VIA- bubnmnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIMU CEPBI.
23 HaXO)KI))IeHI/IG CepEI Hq)eé coez[HHeII)mﬁ B bubnnorexa [IOK
P . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEphI
4 CepoBonopo, ctpoenue, Gpu3niecKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcnppl cepbl. CepHast KMCIIOTA,
25 (1)1431/1%01(142 51 XI/H\IZquCKI/Ie CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHWMHYECKUE PEAKIINH, JIEIKAIINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOC00a MOTyYeHUS bubnnoreka [JOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOIlEl Cpellbl COETUHEHNUSAMHU CEPBI
7 Brrauciierne MaccoBoi 1011 BEIXO/a bubmuoreka [JOK
MIPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepuCTHKa 2JIEMEHTOB V A-
)3 rpynmnsl. A30T, paclipocTpaHEHHE B bu6muoreka [IOK
npupoe, Gu3nYecKue 1 XuMUYeCKue https://m.edsoo.ru/00adeea6
CBOMICTBA
29 AMMuak, ero puznyecKkue 1 XuMH4ecKue bu6nuorexa [IOK
CBOMCTBA, NIOJIyYEHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
30 ITpakTruyeckas pabora Ne 3 o Teme bubnnoreka [IOK

«HOJ’Iy‘IGHHC aMMHaKa, U3y4CHHUC €10

https://m.edsoo.ru/00adf180




CBOWCTB»

A30THas KucioTa, e€ pusnueckue u

bu6nuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH aMMOHUS
1 B KQU€CTBE MUHEPAIBbHBIX YI0OPEHUM. bubnmnoreka [JOK
XHAMHMUYECKOE 3arps3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeJibl COEIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u hochopnas
33 KHCII0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIyYCHHUE
Hcnons3oBanue ¢pocdartoB B KauecTBe
34 MHUHEPAIBHBIX YI00peHnii. 3arps3HeHne bubnnorexa [IOK
p . yAooP $arp https://m.edsoo.ru/00adfc20
MIPUPOHOM cpensl pochaTamu
35 Yruepon, pacipocTpaHEeHUE B IIPUPOE, bubnnoreka [IOK
¢du3nyeckne 1 XUMMYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmorexa [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJiepoja https://m.edsoo.ru/00adfebe
av)
37 YronbHas KUCIOTa U €€ COU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
ITpakTuyeckas pabora Ne 4 o Teme
38 "[lonyuyeHue yriekucioro rasa bubamorexa [IOK
Y r ) | https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha KapOOHAT-UOH
[TepBoHayanbHbBIE TOHATHUS 00
39 OPraHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yTiIepo/ia
40 Kpemuuii u ero coeguHeHus bubnuorexa [JOK




https://m.edsoo.ru/00ae080a

ITpakTuyeckas pabota Ne 5. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME

bu6nmoreka [JOK

41
«BakHeIie HeMeTaulbl U UX https://m.edso00.ru/00ae0bf2
COCIMHEHMUS»

KonTtponsHas pabora Ne3 o teme
N bubmuoreka [JOK
42 «BakHeIiie HeMeTaIbl U UX
https://m.edsoo.ru/00ac0el18
COCIMHEHHUSD»
OO1mas xapakTeprucTUKa XUMHUYECKIX

43 JJIEMEHTOB — METAJLIOB. MeTamyeckas bubnnoreka [JOK
CBSI3b U METAJTINYECKAs KPUCTAINIMYECKAs https://m.edsoo.ru/00ae103e
peméTka. Pu3nyUecKre CBOMCTBA METAINIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

44 OIEKTPOXUMUYECKUI P HAIPSKEHUH bubmmorexa TOK

p p p https://m.edsoo.ru/00ael156
METaJIjI0B
OOu1re crnocoObl MOTYyYEHHsI METAJLIOB.

45 Crnnasel. Beranciaenus no ypaBHEHUAM bubnnoreka [JOK
XUMHUYECKUX PEAKIIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHToOB COJAEPKUT MPUMECH

46 IloHsTHE O KOPPO3UU METAIIOB bubmmorexa [JOK

pp https://m.edsoo.ru/00ac1278
bu6nuoreka [JOK

47 €JI0YHBIC METaJIIbI
m https://m.edsoo.ru/00aec14b2

48 OxcHuabl U TUAPOKCHUIBI HATPUS U KA bubmotexa LOK

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

49 [llenouyHoO3eMeTbHBIC METAIITBI — KATbIHN 1 bubmuoreka [JOK
Mar"aum https://m.edsoo.ru/00acl5e8

50 Baxueiime coeTMHEHNS KaabLUs bubnuorexa [JOK




https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATHU3AIIUS 3HAHUN
52 JKécTKoCTh BOMIBI U CIIOCOOLI €€ YyCTpaHEHUsI bubnnorexa [IOK
yerp https://m.edsoo.ru/00ae1 886
[TpakTruyeckas pabora Ne 6 o Teme
53 "XKEcTKoCTL BOIBI M METOMEI €6 bubmmorexa TOK
| https://m.edsoo.ru/00aeclae8
yCTpaHEHHUS
bu6nmoreka [JOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [IOK
TAApOKCcUIa https://m.edsoo.ru/00aclc64
Bbubnuoreka IIOK
56 Kemeso A
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUAPOKCU B U conu xxene3a (I1) u bu6mmoreka [IOK
xenesa (I1D) https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cUCTeEMaTH3allis 3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 337124 10 TEME bubnnorexa [IOK
P . A https://m.edsoo.ru/00ac3de8
«Baxxnene MeTaIbl 1 UX COEINHEHUS
Brruucnenust mo ypaBHEHUSAM XUMUYECKHX
€aKIIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36BITK6 WA COJIE )KI/ITII)'I IMECH bubnnorexa [IOK
sep . p ) https://m.edsoo.ru/00ael1750
BrraucieHust MacCOBOM JOJIM BBIXO1a
MPOYKTA PEaAKIINU
61 O0001IeHre 1 cucTeMaTH3aIlis 3HAHUH
6 KonTtponsHas pabota Ne4 o teme
«BasxkHeH1IHEe METAJIIIBI U UX COEIUHEHUS
63 BemecTsa 1 maTepuansl B IOBCEIHEBHOM bu6nuoreka [JOK




KHM3HHU YCIIOBCKaA

https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH | bubnmnoreka [JOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHny SKOJIOTHYECKUX | bu6nuoreka [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHE 1 | bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBLHON TPOTPAMMBbBI

8 KJIACC
Kox
nposeps .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
emoro o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabT
arTa
1 ITo teme: «IlepBoHaYanbHbBIE XUMHUYECKUE TOHATUSD)
PacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHX IIOHATHHA: aTOM, MOJICKYJIa,
XUMUYECKHA DJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(oHOpOIHAS U HEOJHOPOJHAsS), BaJEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJIIpHAsh Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHas Macca,
1.1 MaccoBasi J0Jsl XUMHUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA O0BEM,
XUMHUYECKasl peakiusi, KiacCu(UKaAIUsA pPEaKIUi: pPEeaKIud COCTUHCHUS,
peaKuuu Pa3lIoKEHUs, PEAKIMH 3aMEIeHHUs, peakiuu OOMEeHa, 3K30- U
SHJOTEPMUYECKHUE PEAKIIUH, TEIIIOBOM A(DPEKT peakiuu, pacTBOP, MaccoBast
JI0JIs BelllecTBa (MPOIEHTHAs! KOHLIEHTPAIUs1) B pacTBOpE
- WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUH U
' MIPUMEHSTD ITH TOHATHUS IIPU ONMMCAHUH BEIIECTB M MX MPEBPAIICHUI
13 HCITIOJIH30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsS COCTaBJICHHS (DOPMYJT BEIICCTB
' Y YPABHEHUN XUMUYECKUX PEaKIUi
14 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MAacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKOHAa ABOTaIpo
1.5 OTIPEICTATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
L6 KJIacCU(PUIMPOBAaTh XUMHUYECKHE peaknuuu (10 YHUCIy H  COCTaBy
' YYaCTBYIOIIMX B PEAKIIMHU BEIICCTB, MO TEINIOBOMY (D deKTy)
1.7 BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
L8 BBIUMCIISATH MACCOBYIO JIONKO XHWMHYECKOro »JJeMeHTa 1o (opmyre

COCOAMHCHUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPpUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA — Ha6JIIOI[eHI/Ie,

U3MEpeHHe, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )

ITo Teme: «BakHeimme MMPEACTABUTCIIN HCOPraHUICCKHUX BEIICCTB»

2.1

PAaCKpPbIBATb CMBICJI OCHOBHBIX XHWMHUYCCKUX TTOHSATHH: OKCHJ, KHCJIOTa,

OCHOBAHHE, COJIb

2.2

ONpEeAeNATh IMPUHAIJIEKHOCTh BEIIECTB K ONpEAeIEHHOMY  Kilaccy

coeuHeHul 1o popMynam

23

KJIACCU(UITMPOBATH HEOPTAHUYESCKUE BEIIECTBA

24

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMUCAHUE MPUMEpPaMH MOJEKYISIPHBIX

YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN

2.5

IMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT HMX Ka4YCCTBCHHOI'O
CcoCTaBa, BO3MOXHOCTH IPOTECKAHHUA XUMHYCCKUX npeBpameHI/Iﬁ B

PA3JINYIHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIaM MOJIb30BAHUS XUMHUECKOW MOCYJI0N M J1a00paTOpHBIM
o0opyJoBaHHEM, a TaKXe HpaBuiIaM oOOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKLUUSMH IO  BBIIOJHEHHUIO  JTAOOPATOPHBIX
XMMHMYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHMIO I'a3000pa3HbIX BEILECTB
(Bomoposa W KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpPENeIEHHON
MaccoBOW J0jeld pacTBOPEHHOIO BELIECTBA, IMJIAHUPOBATh U IPOBOIUTH
XUMHUYECKHE AKCIEPUMEHTHI O PACHO3HABAHUIO PACTBOPOB INEIOYEH H

KHUCJIOT C IOMOIIbIO UHIUKATOPOB (JIakMycC, (peHoI(TalIenH, METUIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKkIuu

ITo Teme: «llepuoanueckuii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX
sneMmeHToB JI. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.

OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIC peakunum»

3.1

PACKpPbIBATH CMBICJI OCHOBHBIX XWUMHYCCKUX MMOHSATHUH: AApO  aTtoma,
BHGKTpOHHHﬁ cIIon aToMa, aToOMHasdi Op6I/ITa.]'IL, paanyC aromMa, XUMHUYCCKaA
CBA3b, noJjrsipHas u HCIIOJIsIpHAaA KOBaJICHTHAasA CBA3b,
OJICKTPOOTPHUIATCIBHOCTG, MOHHAsA CBA3b, MOH, KaTHOH, aHWOH, CTCIICHb

OKHCJICHHA

3.2

KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUC DJICMCHTHI




3.3

ONMHKCBHIBATh W XapakTepusoBaTh TaOmuuHyto (opmy Ilepuoguueckoii
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3IMyaTh NOHATHUS «TJIaBHAs MOATPYIIa
(Arpynna)» u «nobounas noarpynmna (brpymnmna)», «manbie» U «O0JbLINEN

IEpUOAbI

34

packpbiBaTh  cmbici  Ilepuoamyeckoro 3akona J[.MI. MeHnneneena:
JIEMOHCTPUPOBATh TMOHHUMAaHUE MEPUOJAMYECKON 3aBHUCUMOCTH CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX ITOJIOKCHUSA B HepHOHquCKOﬁ CUCTEMCEC

3.5

COOTHOCUTH 00O3Ha4YeHUs, KOTOphIe UMetoTcs B Tabmuie «llepuoguaeckas
cuctemMa xumuyeckux oanemeHtoB J[.M. MenjaeneeBay ¢ YHMCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W
3apsn  Aapa, OOIIee YHCIO DJJIEKTPOHOB M paclpeielieHue WX 10

3IIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCIICHUA 3JIEMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

ONpeNeNsiTh BUJ XHUMHUYECKOW CBS3M (KOBaJCHTHass M HOHHas) B

HEOPTraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusl

Ilo Teme: ((Be[].[eCTBO U XUMHWYCCKaAsA pCaKIus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX XHMHMYECKUX IOHATHI:  pacTBOp,
BJIEKTPOJUTBI,  HE3JEKTPOJUTHI,  JJIEKTPOJIUTUYECKAs  JHUCCOLMALus,
peakiuuu HOHHOTO OOMeHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOparuMble U HEOOPATUMBIE PEAKIIUHU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
peaKLnH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTaHOBJICHHUE,
aiotpornus, aMm(pOTepHOCTh, XMMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHA,
MeTaJlJIM4ecKas), KpucTajsinyeckass  pemérka, CIUIaBbl, CKOPOCThb

XUMHYECKON peakiuu

1.2

HWJUIIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHUX MMOHATHH H

IIPHUMCEHATH OTU IMOHATHA ITPHU OIIMCAHUHK BCUIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATh  YpaBHCHUA BHeKTpOJ'II/ITI/I‘l€CKOI\/’I Jucconpangmm  KHUCJIOT,




LIEeJI0YEH U COJIEH, MOJIHBIE U COKPAIEHHbBIE YPAaBHEHUS PEAKIMI HOHHOIO

oOmeHa

1.4

pacCKpriBaTb CYIIHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peakLuit

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo Temam: «Hemeramisl u uxX COCAUHCHUA» U «MeTaimiel U HX

COCANHCHUA»

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CHEMU(DHUECKHE XUMHUYECKHE
CBOWCTBA TMPOCTBIX M CJIOXHBIX BEIICCTB, TOATBEPXKIas ONHCAHUE
pUMepaMu  MOJCKYJISPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUI

2.2

COCTaBJIATh YpaBHCHUA peaKLII/II;'I, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU:,
BO3MOXXHOCTH TIIPOTCKAHUA XHMHUYCCKHUX npeBpameHI/Iﬁ B PaA3JIMYHBIX

YCIIOBUSIX
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CIEAOBaTh  IPaBWJIAM  IIOJb30BAaHHMS  XMMHYECKOW  NOCYIOW U
nabopaTOpHBIM 000pYIOBaHHEM, a Tak)Ke IpaBWjaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMH 1O BBIIOJHEHHUIO
Ja00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO M COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTJIEKUCIIOrO rasa)

2.5

MMPOBOAUTL PCAKIIUU, ITOATBCPIKAAOIIC Ka4eCTBEHHBINA COCTaB Pa3JINIHBIX
BEIIIECTB: PACIO3HABAaTh OMBITHBIM IMyTEM XJIOPUI-, OpPOMHI, HOIUII,
kapOoHat, ¢ocdar, cunukar, cyiabhar, THIPOKCHIUOHBI, KaTHOHBI
AMMOHHS, HMOHBI H3YyYCHHBIX META/UIOB, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEILIECTB

ITo Teme: «XuMuUs U OKPYIKAOILIAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nosstuil: IIJIK Bemecrtsa;

KOppo3usa METAJJIOB

3.2

MIPUMEHSTh OCHOBHbBIE OTIEPAIlUU MBICIUTENIbHOMN 1eATEeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3aIIUIO, BBISIBICHUE IPUUUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsI U3yYEHUsI CBOWCTB BEIIECTB M XUMUUYECKHX
peakiuii; ecTeCTBEHHOHAYYHBIE METOJAbl T[O3HAaHUS — HaOII0JeHUE,

MU3MEpPEHHE, MOJICIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenver xumun. Ponb XUMUU B KU3HU 4ellOBEeKAa. XHUMHUS B CHCTEME HayK.
Tena u BemectBa. @U3MUYECKHE CBOWCTBA BELIECTB. ATrpEraTHOE COCTOSHHE

BE€IICCTB

1.2

ITousrue o METOJaxX ITO3HAaHUA B XMMUU. YucTele BEIIECTBAa U CMECH. Crioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckne d31eMeHThbl. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUE€HUC

1.4

Xumudaeckas (bopMyna. BaneHTHOCTH aTOMOB XHMMHUYECKHUX DJIEMECHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OtHocHTEnbHAS MOJICKYJIdpHass Macca. MaccoBas 701 XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUU

1.5

KomnuectBo BemiectBa. Mosib. Monsipnas macca. B3auMOCBsI3b KOJMYECTBa,
Macchl W YHCIA CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

®u3nueckue U XMMHUYECKUE SIBJIICHHUs. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHS MacChl BelIecTB. XUMUUeckue ypaBHeHus. Kinaccuduxanms

XUMHUUYECKHUX peakluil (COequHEHMSs, pa3IoKeHus, 3aMellleHus], 00MeHa)

1.7

XUMUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY/0M, C MpaBHIIaMu
paboter B naboparopun u mnpuéMamu oOpalieHus ¢ J1abopaTOPHBIM
o0opynoBaHueM, H3y4yeHHUE U ONHcaHue (U3MUECKUX CBOUCTB 00pa3loB
HEOPraHMYECKUX BEIECTB, HaOMoJAeHNEe (Qu3ndecKuX (TUIaBIIEHHE BOCKA,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTyIKe, KUIIEHHWE U KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpEHHE  CBE€YM, INPOKAJIMBAaHUE MEIHONH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCIOTOM) SIBJICHHWI, HAOJIOJeHHE U OIHCaHUE
NPU3HAKOB TPOTEKAHUS XMMHUYECKHX peakiuil (pas3liokeHHe caxapa,
B3aMMOJICIICTBHE CEPHOW KHUCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuna Mmeau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE JKE€J€3a C PACTBOPOM

conu Meau(Il), uzyuenue cnocoboB pazneneHusi cMece (¢ MOMOIIbI0 MarHuTa,




¢unpTpOBaHMe, BHIMApUBAHHUE, TUCTUIUIALMUSA, XpoMaTorpadus), NpOBEICHHE
OUMCTKM TIOBapeHHOM COJIM, HaONIOJIGHHWE U OINHUCAaHUE Pe3yJbTaTOB
IIPOBEICHUS OIIBITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACCHI, CO3/IaHHE

MoJIesIeld MOJIEKYJT (ITapOCTEPIKHEBBIX )

Baxneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bo3ayx — cmech rasos. CocraB Bo3nyxa. Kuciopox — snemeHT u mpocroe
BemecTBo. HaxokneHune Kucimopojga B MpHPOJE, (PU3NUECKUE U XMMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenne kucnopona. CrocoObl
NOIY4EeHUsl KHCIopoJa B 1a0opaTOpuM M IMpOMbINUIEHHOCTH. Kpyrosopor

Kucaopoaa B npupoze. O30H — aJuI0TpomHast MOAU (KA KUCIOPOIa

2.2

TemnoBoit 3pPexT XUMHUUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHJIOTEpPMUYECKHE peaklMu. TOIINBO: Yroib U MeTaH. 3arpsi3HeHre BO31yXa,

yCHJICHUE TTAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOs
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Bonopon — anemeHT u mpocroe BelecTBo. HaxoxeHue Bopopona B MPUPOJIE,
Gu3uyeckue M XHMHUYECKAE CBOWCTBA, IPUMEHECHHE, CIOCOOBI MOJTYYCHHSI.

Kuciorts! 1 com
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoMcTBa BoAbl. Boma kak  pactBopuresib.  PacTBOpHI.
HacplieHHble M1 HEHACBHIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHMYECKHUE CBOMCTBA BOJBI.
OcHoBaHus. Poiib pacTBOpoB B IpUPOJE U B KU3HMU 4YesoBeka. Kpyroeopor
BO/ABl B TIpUpOje. 3arpsi3HEHUE MNpUPOAHBIX BoJ. OXxpaHa U OYHMCTKA

IMPpUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coemuHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrolie  (OCHOBHBIC, KHUCIIOTHbIE, aM(OTEpHbIE) U
HecosieoOpazyrome. Homenknatypa okcuaoB. DU3HMYECKHE W XUMUYECKHE

CBOMCTBA OKCHIOB. [losmyueHue okcuaoB

2.7

OcnoBanms. Knaccupukanuss ocHOBaHWi: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHKkiatypa ocHoBaHui. duU3nyeckre U XMMUYECKHE CBOMCTBA

ocHoBaHui. [lonyyeHnne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukamus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHoctu MetajuioB H.H. Bbekerosa.

[Tonyyenue kucior

2.9

Comu. Homenknatypa coneit. dusnyeckue U XMMHUECKHE CBOMCTBA COJICH.




[Tony4yenue conent

2.10

I'enernueckas cBA3b MCKAY KJIacCaMM HECOPTraHNMYCCKUX COCZ[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH  3KCIEPUMEHT: KAueCTBEHHOE ONPEIEICHHE  COJEp)KaHus
KHUCJIOpOJla B BO3/AyXe, IOJydyeHue, coOMpaHHe, paclio3HaBaHME U H3yYCHHUE
CBOMCTB KHCIOpOJa, HAOIIOAeHHE B3aUMOJIEUCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MPEKpalleHus] TOpeHus (moxapa), 03HaKOMJICHHE C
oOpa3laMyd OKCHIOB U ONKMCAHHWE HUX CBOWCTB, IIOJIyY€HUE, COOMpAHUE,
pacro3HaBaHHE€ M H3Y4YEHHE CBOMICTB BOJOpOAa (IFOpPEHME), B3aUMOJEHUCTBHE
Boziopoja ¢ okcuaoM Meau(Il) (Bo3MOXKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB),
HaOrofieHue O0pa3loB BEMIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOpEHHUs BEUIECTB C pa3UYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAcCCOBOM J10JIEW PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICWCTBHE BOJbl C MeETaUIaMH (HATpPUEM U KaJlbLIUEM)
(BO3MOXHO HCIIONB30BaHUE BHUAEOMATEpUATIOB), OMNPEICICHUE PaCcCTBOPOB
KUCJIOT W I1IeJloued ¢ MOMOUIbI0 HHIMKATOPOB, HcCcieloBaHuE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJACCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAacKM HHIMKAaTOPOB B pacTBOpax KHUCJIOT M ULIEJIOYEH, U3ydeHUE
B3aumojeiictBusi okcuga menu(ll) ¢ pactBopoMm cepHOIl KUCHOTBHI, KHUCIOT C
METaJUIaMH, PEaKIUi HEUTpaIu3aluu, IOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOIO MeETajula JpyruM W3 pPAacTBOpa COJHM, pELIECHUE
SKCHEPUMEHTAIBHBIX 33Jad N0 TeMe «BaxHelmme Kiaccbl HEOPraHUYECKUX

COEIUHEHUN)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
J.U. MenaeneeBa. CtpoeHre aToMoB. XuMU4ecKkas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

IlepBble TNONBITKM KiIaccU(UKAUM XUMHUYECKMX 3jeMeHToB. IlonsTHe o
IpyINNax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTallbl,
TaJloTeHbl, MHEPTHbIE Ta3bl). DJEMEHThI, KOTOpble O00pa3yloT am¢oTepHbIe

OKCHAbI U THAPOKCHU/IbI

3.2

[lepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMH4eCcKux semMeHToB J[. M.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOHAs bopmbI
[lepuoauueckoit cucteMbl xumuueckux syemeHTtoB .M. Menneneena.
IIepuonsl u rpynmbl. PU3HYECKH CMBICI IMOPSAAKOBOIO HOMEPA, HOMEPOB

Inepruoaa U IrpyIirbl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonsl. Dnexktponbl. CTpoeHue




DJIGKTPOHHBIX 000JI0YEK aTroMOB TepBbIX 20 XHMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cucremnl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

AJIEMEHTA MO ero nosoxenuto B [lepuoanueckoit cucreme [I.M1. Menaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paguyca aTOMOB XUMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX W HEMETAJUIMYEeCKHX CBOMCTB MO TIpymnnaM M IMepuojaM.
3nauenue [lepuoanueckoro 3axkoHa u [lepuoanueckoil cUCTEMbl XUMHYECKUX
3JIEMEHTOB JUIsl pa3BUTUS Hayku W TnpakTuku. J[.M. MenneneeB — y4éHblii 1

rpakJ1aHuH

3.5

Xumnueckass cBsi3b. KoBaneHTHas (modsipHass W HEMOJSIpHasl)  CBSA3b.

DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenenp okuciieHus. OKHCIUTEIHEHOBOCCTAHOBUTEIBLHEIC pCaKIuu. Hpoueccm

OKHCJICHHS B BOcCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH JKCHEPUMEHT: H3Y4Y€HHE O00pa3lloB BELIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJIEHCTBUE TUAPOKCUAA IIMHKA C pAacTBOpAMU KHUCIOT U
11€104€eH, MPOBEJCHHUE OIIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-

BOCCTaHOBUTEJIbHBIX PEaKUuil (TOpEeHUE, peakluu pa3ioKeHUs], COSTUHEHUS)

9 KUIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemecTBo 1 XuMudeckas pcaKnuus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. [lepuoguueckas cucteMa XuMu4deckux snementon /.M.
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIE€PBBIX TPEX NEPUOAOB, Kajaus, KaJlbLHUs M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM O3JEMEHTOB B Illepmoamueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BUABI XUMHUYECKOW CBSI3H. THIIBI KPUCTAJNIMYECKHUX
PEWETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKON PELIETKU
U BUJA XUMUYecKol cBsa3u. Kilaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHas). XMMHUYECKHUE CBOMICTBA BEILECTB,
OTHOCSIIIMXCSA K  Pa3jgMYHbIM  KJlaccaM  HEOPraHWYECKHX  COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIfid 0 pa3IuYHbIM IpU3HAKaM (110 YUCITy U

COCTaBy Yy4YacCTBYIOIIMX B pEaKIHUHU BELIECTB, MO TEIJIoBOMY 3(deKkTy, Mo




W3MEHCHHIO CTCIICHEH OKHMCICHHUS XHUMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
8(0) Y4aCTHUIO KaTaHI/I3aTOpa). 9K30- n OHAOTEPMHUYCCKUC pPE€aKknuu,

TEPMOXUMHMUYECKHUE YpaBHEHU. [IOHATHE O CKOPOCTH XMMUYECKON PEAKLIUA

1.4

[Honarne 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakiusx. [lonsarue o
TOMOT€HHBIX M I€TEpOreHHBIX peakuusax. [loHsaTre 0 XMMHYECKOM PaBHOBECHH.
@DakTOphl, BIMAIOIME HA CKOPOCTh XUMUYECKOM pEaKUUU U I0JIOKCHHUE

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JIEKTPOHHBIA  OanaHc
OKHUCIJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBieHHE  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUid C HCIOJb30BaHUEM METOJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust 3IEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHu3M IUCCOLMALNN BELECTB C PANIMYHBIMH BUIaMU
xuMu4yecko cBs3u. Crenenp aucconnanu. CUIbHbBIE U c1a0ble SJEKTPOIUTHI.
Peakiun nMoHHOro oOMeHa. YcCIOBHSA NPOTEKaHMs PEAaKLMi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHHUsS peakuuil. CBOHCTBa KHCIOT,
OCHOBaHMW H COJE B CBeTE TMPEACTABICHUN 00 JIIEKTPOIUTUICCKON

JUcCColalu. KauecTtBeHHBIE PCaKu Ha HOHBI. IlousTue o TUAPOINU3C coJieit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTAIUIMYECKHUX
pEeImETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB W HeMeTalwioB (rpadura u
ajJiMaza), CJIOXKHBIX BELIECTB (XJIOpHUJa HATpusl); UCCIEI0BaHHE 3aBUCHUMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JCHCTBUA pPAa3IMYHBIX (HaKTOPOB;
UCCIICIOBAaHUE  3JIEKTPONPOBOJAHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JUCCOLMALlMM  KHUCIOT, MIeno4ed U cojedl (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); IPOBEIEHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHMs peakuuii HOHHOro oOMeHa (00pa3oBaHUe OCa/lKa, BBIICICHUE ra3a,
o0pa3oBaHUE BObI); ONBITOB, WIIIOCTPUPYIOIIUX IMPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHUe, peaklMu pasyIoKEHUsl, COCAUHEHUS);
pacrio3HaBaHWE HEOPraHWYECKUX BEIIECTB C TOMOIIbI0 KaUeCTBEHHBIX pPeaKluil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns u ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHue u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XHMHUYECKHME CBOWCTBAa Ha MpUMEPE XJIopa

(B3auMoJIelicTBUE C MeTaJlaMU, HEMETaJUIaMM, IIEJIOYaMu). XJIOPOBOAOPO/I.




ConsiHast KMCIIOTa, XMMUYECKHE CBOWCTBA, NOJyYeHUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOZOPOZAA HA OPraHU3M 4eloBeKa. BakHeinimme Xjaopuabl U UX

HAaXOX/ICHUE B MIPUPOJIE

2.2

OObmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHH okuciaeHusa. CTpoeHne U pu3nYeckue CBONCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(DUKAIIH
KHCIIOpo/a U cepbl. XUMHYECKHe CBoicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
duznyecKkue W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KHUCIOTHBIX OKCcH0B. CepHas KHUCJIOTa, (hpU3MYECKHEe U XUMHUYECKHUE CBOMCTBA
(oOmre Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUYecKue
peaKlMH, JEeKallhe B OCHOBE IMPOMBILIUIEHHOI'O CIIOCO0a MOJIY4YEHUs CEpHOMH
kucnotTbl. Ilpumenenue. Conu cepHOW KHUCIIOTHI, KaueCTBEHHAs pPEaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ CoeqUHEHUN B MpHUpojie. XUMUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSAUHEHUSMH cepbl (KUCIOTHBIE OXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUS
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OO0mas xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOECHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, pacCIpOCTPAHEHUE B IPUPOJIE,
¢u3nueckue 1 XuMu4eckue cBoicTBa. KpyroBopor azora B npupoje. AMMHAK,
ero (usuveckre M XMMHYECKHE CBOWCTBA, MoJlyueHHWe W mpumeHeHue. Conu
aMMOHUS, UX (HU3MUECKME W XHUMHYECKHE CBOWCTBa, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHUA. A30THas KUCJIOTa, €€ MOIy4YeHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENS Kiacca
KUCTIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJNECH aMMOHHS B
Ka4eCTBE MHHEPAJBHBIX yJOOpEeHUH. XUMHUECKOE 3arps3HEHUE OKPYKaroleH
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE TOXK/IH, 3arpsi3HEHUE BO3IyXa, TOYBbI

1 BOJIOEMOB)
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®ocdop, amtorponnsie Monudpukaun Gocopa, GpuMUECKHE U XUMHUYECKUE
ceorictBa. Oxcun ¢ochopa(V) um dochopHas Kuciaora, QGuU3NUECKHE U
XUMHUYECKHE CBOWCTBA, moiydeHue. VMcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YA0OPEHHI

2.5

OObmas xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTENEHW OKHCICHHA.  YTJIEPOA, aJUIOTPOITHbIC
MOJTU(UKAIMH, PACIPOCTPaHEHHE B TPUPOJC, (PHU3HUECKHE W XUMHUYECKHUE
cBoicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoje. OKcuabl yriepoja,

nux (bI/I3I/I‘l€CKI/I€ U XHUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JKHUBLIC OPraHHU3MBbI,




MOJIy4YCHHEC U IIPUMCHCHUC. DKOJIOTUYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCHUI0OM
yriepona(IV); rumoreza r100albHOTO TOTCIVICHUS KJIMMara, [apHUKOBBIH
addekr. YrompHas KuCIOTa W €€ COoNMu, MX (U3MYECKHEe W XHUMHYCCKUE
CBOKMCTBa, MOJyYeHHE M MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnons3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIILCKOM XO3SHMCTBE

2.6

[TepBoHavaIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHUSX
yriepojna (MeTaH, 3TaH, JTWIEH, aleTWICH, 3TaHOJ, TJIMLEPUH, YKCycHas
kuciora). X cocraB m xumMuueckoe crtpoeHue. IloHsATHE O OMOJIOTHYECKH
BRXHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJax — W HX pOJIU B IKU3HU
YyeloBeKa. MarepuaabHOe ©IWHCTBO OpPraHUYECKUX W HEOPraHWYECKUX

COEeIUHEHUI

2.7

Kpemuwmii, ero ¢Qusmueckue W XHMMHUYECKHE CBOMCTBa, TIOJIy4Ye€HHE U
npumeHenue. CoenuHeHUs KpeMmMHUs B mnpupone. OOmme mpeacraBieHus 00
okcune kpemMuusaA(IV) u kpemaneBoit kucinore. CUIMKATHI, UX MCIOJIb30BaHUE B
OBITY, MEIUIIUHE, MPOMBIIIJICHHOCTH. BaykHeHIIne CTPOUTEIbHBIC MaTepUaIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eroH. [Ipobrmembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUN HSKCHEPUMEHT: H3y4eHHE O0pa3llOB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISIHOM KMCIIOTBI; IIPOBEIEHUE KAuECTBEHHBIX pEeaklUil Ha XJIOpU.-
MOHBI M HaOJIOJICHHE IPHU3HAKOB HX TIPOTEKAHUS; OIBITHI, OTPAKAIOLIHE
¢u3nyeckne U XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3llaMu XJOPHJIOB
(ralloreHu10B); O3HAKOMJIEHHE C o0Opa3uamMu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXXHO  HCIIOJIb30BAaHHUE BHUJEOMATEPUATIOB); HAOJIOJCHHE IIpoliecca
oOyryiMBaHUs caxapa I0J JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Yy4YEHHE XMMMUYECKHUX CBOMCTB pa30aBiIE€HHOW CEpHOI KHUCIIOTHI, NPOBEACHUE
KayeCTBEHHONW peakuuu Ha Cynb(ar-MoH M HaOJIOJEHHE Ipu3HaKa eé
NPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOIMCTBaMU a30Ta, Gocdopa u ux
COEMHEHUH (BO3MOYKHO HCIOJb30BAHUE BHUAEOMATEPUAIOB), 0Opa3Lamu
a30THBIX U (HOCHOPHBIX YAOOPEHHMIL;, OTydeHHEe, COOMpaHue, paclio3HABAHKE U
U3y4yeHHE CBOMCTB aMMMaKa; IMPOBEJACHHE KAaYeCTBEHHBIX PEAKLMH Ha HOH
aMMOHUST ©  QochaT-WOH U U3YYEHHE MPHU3HAKOB HMX IPOTEKaHUs,
B3aUMO/JIEHICTBHE KOHLEHTPUPOBAHHOM a30THON KHUCJIOTHI ¢ MEAbIO (BO3MOXKHO

HCIIOJIB30BaHHUC BI/II[eOMaTepI/IaJIOB); HN3YUCHUC MozAeeun KPUCTATNINICCKUX




peméTok anmasza, rpaduTa, (QynuepeHa; O3HAKOMIIEHHE C IPOLECCOM
azcopOLMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
POTHBOTa3a; TOJy4YeHHE, COOMpaHHe, paclio3HaBaHME M HM3YYCHHUE CBOICTB
VIJIEKUCIOro ra3a; IMpOBEICHHWE KAauyeCTBEHHBIX peakIuii Ha kapOoHAT- u
CHJIMKAaT-UOHBl M HW3yYeHHE IPHU3HAKOB HUX MPOTEKAHMS; O3HAKOMIIGHHE C
NPOAYKIMEH CHIMKATHON MPOMBIIIJICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl 1 UX COETUHEHUS))

Mertamisl 1 ux COCIUHCHUA

3.1

OO01as XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHX dieMeHtoB  [[.M.
Menneneesa u crpoenus aromoB. CTpoeHne MeTaiioB. MeTtandeckas CBs3b U
METaJJIMYECKasi  KpPUCTAUIMYECKash PpPEIETKA.  JNEKTPOXMMHYECKUH Pl

HaHpH)KeHI/Iﬁ METAalJIOB

3.2

Ou3nyecKkue U XUMHYECKHE CBOMCTBA MeTayioB. OOIIMe criocoObl MOMydeHus
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY ¥ IPOMBILIJIEHHOCTH

3.3

[lenounble MeTambl: mnonoxeHue B Ileproguueckoil cucTeMe XHMHUYECKHUX
anemenToB JI.M1. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXxOKACHUE B MPHUPOJE.
duznyeckue 1 XUMUYECKUE CBOWCTBA (Ha puMepe HaTpus U Kanus). Okcuasl u
TUAPOKCUBI HaTpusd M Kanus. [IpuMeHeHHe IEeNOYHBIX METAIOB M MX

COE€IUHEHUI

3.4

IllemouHo3eMenbHBICE  METAIbl MarHuid W KajdblMi:  IIOJIOKCHHE B
ITepuoanueckoil cucreme xuMuueckux saeMenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoxjaAeHue B mpupoae. dusnyueckue U XUMHUUYECKHE CBOMCTBA
MarHuss W Kajublusl. BakHelmue coenuHeHus Kaiublus (OKCHI, THIPOKCHUI,

coim). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMuHuit: nonoxkenue B Ilepuonnyeckoll cucTeMe XMMHYECKUX 3JIEMEHTOB
J.. MengeneeBa; CTpOEHHE aTOMa; HAXOXKJEHUE B mpupoje. Puznyueckue u
XUMHYECKHE CBOMCTBA amfOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THAPOKCUIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoguueckoil cucteMe XuMHIeCcKux snemeHtoB /..
MenneneeBa; CTpoeHHE aToma; HaxoxjaeHue B mnpupoje. Dusnueckue u
XUMUYECKHE CBOMCTBa ene3a. Okcuiwl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYEHUE




3.7

XVUMUYECKUH IKCTICPUMEHT: O3HAKOMJICHHE ¢ 00pa3aMy METaJIOB ¥ CILIaBOB,
uX (U3MYECKUMU CBOMCTBAMM; H3YYEHHE DE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kallbllug W HaTpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpEHUs Kelle3a B KUCIOpPoJe (BO3MOXHO —HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIMNA HA MOHBI
(MarHmsi, Kanblus, amroMuHus, nuHKa, sxene3a(ll) w sxemesza(Ill), menu(Il);
HaOJIIOJICHUE W ONMHUCAaHUE MPOLECCOB OKpAIIMBAHUS TUIAMEHU MOHAMU HATpUs,
Kamuss M Kaublug  (BO3MOXKHO  KCIIOJB30BaHHE  BHJIEOMATEPHAIOB);
ucclieJoBaHNe aM(OTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS U THIPOKCHIA
LMHKA; PEIICHNE HKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHellne MeTajlibl U

HnX COCIUHCHUA

XHUMHA U OKpYyKarolas cpena

4.1

HoBeie Marepuainbl U TexHOJOrMU. BemiecTtBa U Marepualibl B OBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XMMHS U 3]I0pOBbE. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuil B ObITy. llepBasi moMoIs Mpu XUMHUYECKUX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHUE
okpyxkaromieit cpeasl [1JIK. Ponb XxumMuu B pemieHnn SKOJOTHYECKHX MPOOJIeM.
[IpupoaHble WCTOYHHWKHU YTIIEBOAOPOIOB (yroyib, MPHPOIHBIA Tra3, HEQPThH),

IPOIYKTHI UX EepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHne o0pas3IoB MaTepHalioB (CTEKIIO, CIUIABHI

METAJIJIOB, ITOJINMEPHBIE MaTEpUAIIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepse
MOI0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi IPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

1.1

O II03HAaBa€MOCTH SIBJIEHUN MPUPOJbl, IIOHHMMaHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HAyKM Kak oOOJacTH COBPEMEHHOIrO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
NeSITEIbHOCTH  YEIOBEKa B  YCJIOBUSAX COBPEMEHHOIO  OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX U
TEOPECTUUCCKHUX METOAAaX UCCICAOBAHNA BEUICCTB U U3YUYCHUA XUMHUYCCKUX
peaKum”I; YMCHHUC HUCIHOJB30BATH MOACIHU JJIA 00BACHCHUS CTPOCHUA

aTOMOB 1 MOJICKYII

1.3

0 chepax mpodeccHOHANTbHOW NESITENbHOCTH, CBA3aHHBIX C XHUMHUECH |
COBpPCMCHHBIMHA TCXHOJIOIUAMU, OCHOBAaHHBIMU Ha JOCTUXKCHUAX
XUMHYECKOU HAaYyKH, YTO IIO3BOJIMT O6y‘-IaIOH_[I/IMC$I paccMaTpuBaTb XUMHIO
Kak cdepy cBoeil Oyaymiei mpodecCHOHANbHON NEATEILHOCTH U CIENaTh
OCO3HAHHBII BHIOOP XMMHUH KaK MPO(UIBHOrO MpeAMETa MPH Mepexoie Ha

YPOBEHB CPEHEr0 O0IIer0 00pa3oBaHus

Bianenue cucreMoll XMMHUYECKUX 3HAHUM U YMEHHUE IIPUMEHATH CUCTEMY

XUMHNYCCKUX 3HaHHﬁ, KOTOpaA BKJIIOYacCT:

2.1

Ba)KHEHIIINE XUMUICCKUE TIOHSTHS: XUMHUYECKHIA JJIEMEHT, aTOM, MOJICKYJIa,
BEIIIECTBO, MMPOCTOC U CIIOKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOIHAS
CMCCb, OTHOCUTCIIBHBIC AaTOMHAd W MOJICKYJISIpHAass MacCChbl, KOJIMYCCTBO
BEIIIECTBA, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJI, KHUCIIOTa,
OCHOBaHHUE, COJb (CpeaHsisl), XMMUUYECKas PEeaKIusi, peakllui COEIUHEHUS,
pEaKInu Pa3IoKEHUs], PEaKIUH 3aMEIICHUs, peaKkinu OOMEHa, TEIUIOBOM
3 QeKT peakuuu, 3K30- U SHAOTEPMUIECKUE PEAKIIH, PACTBOP, MAcCOBas

A0JI1 XUMHUYCCKOI'O 3JIEMEHTAa B COCAMHEHNHN, MAaCCOBas JOJIAA U IIPOLCHTHAA




KOHIIEHTpAallUg BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIA CION
aToMa, aToOMHas oOpOuTajdb, paJUyC aroMa, BaJICHTHOCTb, CTEHCHb
OKHUCJICHHSI, XMUMHYECKas CBS3b, AJIEKTPOOTPHUIATEILHOCTb, MOJSpHAS U
HEMoJsIpHasi KOBAJICHTHAs CBS3b, MOHHAs CBSI3b, METAJUIMYECKAasl CBSI3b,
KpUCTAJTMYECKass  peméTtka  (aToMHas,  HMOHHAs,  MeETaJUIn4yecKas,
MOJIEKYJISipHAsi), HMOH, KaTHOH, AaHHOH, DJEKTPOJIUT U HEDIEKTPOJIUT,
QJIEKTPOIIUTHYECKAs ~ JTUCCOIMAILNSA,  pPEaKIMd  HOHHOrOo  OOMeEHa,
OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIE peaKIu, OKHCITUTEIh u
BOCCTAaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE, DJICKTPOJIN3, XUMHUECKOE
paBHOBecHe, 00paTUMble U HEOOpAaTUMbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakuuu, katanuzarop, [1JIK, koppo3us MeTaios, CIIaBbl

2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XUMHHU: 3aKOH COXpPAHEHHUs MaccChl,
nepuoauyeckuii 3akon .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpo
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconnannumn

Brnanenue ocHOBaMu XMMHUUYECKON IPAMOTHOCTH, BKJIFOYAOILIEH:

3.1

YMEHHUE TPaBUIBHO HCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA U MaTepHaibl (B
TOM YHCJIC MHHEpaJIbHBbIC YIOOPEHHS, METAIbl M CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOAOB (YIJIsl, IPUPOTHOTO
raza, HedTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha MPOU3BOJICTBE U
NMOHMMAHUE 3HAYEHUS IKUPOB, OEIKOB, YIJIEBOAOB [JIsi OpraHU3Ma
YellOBeKa; YMEHHE IPOTHO3MPOBATH BIIMSHUE BEIIECTB U XUMHUYECKUX

IPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPeILy

3.2

YMCHHUC HWHTCIPHUPOBATH XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTrUX

y4eOHBIX MPEIMETOB
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HaJIMYME ONbITa paboOThl C pa3IMYHBIMH UCTOYHUKAMU HMH(POPMALHUU 110
XUMUM  (HayyHas W HAy4YHO-IONMyJISIpHAs  JMTeparypa, CJIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLCHMBATh HH(POPMALMIO O BELIECTBAX, HX
IIPEBPALLCHNAX U MPAKTUYECKOM IIPUMEHEHUHU U YMEHHE UCIIONIb30BaTh €€

AJI pCIICHUA y‘le6HO-HO3HaBaTeHBHHX 3aJa4

Bnagenune ocHOBaMHM NMOHSATHMHOIO ammapara U CUMBOJIMYECKOTO sA3bIKa
XMUMHHU JUISL COCTaBJICHUS (DOPMyJT HEOPraHWYECKUX BELIECTB, YpaBHEHHI

XUMUYECKHX Peaklnii; ocHoBaMH XuMmuueckoi HoMeHknarypsl (IUPAC u




TPUBUAJILHOMN )

YMeHue OOBSICHATH CBA3b MOJNOXKEHUS diemMeHTa B llepuoanueckoit

CUCTEME C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB XMMHNYCCKUX

5 2JIEMEHTOB (COCTaB MW 3apsn sapa, OOIIee YHUCIO DIIEKTPOHOB),
pacupeneseHueM JJIGKTPOHOB I10 SHEPreTHYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAIUS U KATBIIHS
IIpencraBienne O NMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
3JIEMEHTOB (pauyc aroma, »JJIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
6 CJIOKHBIX BEILECTB OT MOJIOKEHUS 3JIeMEeHTOB B [lepuoanueckoil cucreme
(B MaJbIX MEpHOJIaXx W TJABHBIX MOATPYIIAX) M AJIEKTPOHHOTO CTPOCHUS
aroma
7 YMenue kinaccupumupoBarh:
7.1 XAUMUYCCKHE IICMECHTEI
7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsi/l HOHA
g2 BHUJI XHMHYECKOM CBS3M W THUI KPUCTAUIMYECKOH CTPYKTYpHl B
' COCAUHEHHMSIX
8.3 XapakTep Cpe/ibl B BOJAHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENIb 1 BOCCTAHOBUTCIID
9 YMeHue xapakTepu3oBarh (HPU3NUECKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, 030H, BOJOPOJ, TpaduT, aiMa3, KpeMHUH,
9.1 asort, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHui, Kajabllui, aTFOMUHUH,
KeJe30)
CJIOXHBIX BEIECTB, B TOM YHUCJIC UX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCHUAbI M THAPOKCUAL MeTaiuioB I[-ITA
97 rpym, amroMmunns, meau (I1), muaka, xenesa (II u III), okcuasl yriaepona
' (II u 1V), xpemuus (IV), azora u dochopa (III u V), cepsr (IV u VI),
CEepHHUCTasi, CepHas, a3oTucras, a3oTHas, ¢ochopHas, yroypHasd,
KpEMHHEBasi KUCJIOTa U UX COJIN)
MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT
9.3 WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX

CBOMCTB, BO3MOXXHOCTb IIPOTEKAaHMs XHMHMYECKUX IPEBPAILCHUNA B




PA3INYIHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHHUs PEaKLUi, B TOM

10
qucle:
10.1 peaKkIrii HFOHHOTO OOMEeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOMIMX XUMHUYECKHE CBOMCTBA W3YYEHHBIX KIJIACCOB (TPYIIM)
' HEOPraHMYECKUX BEIIECTB
10.4 HOJATBEPKIAIOLIUX FEHETUUECKYIO B3aUMOCBSA3b MEKIY HUMU
11 YMeHue BBIYUCISTH (IIPOBOAUTH PACUETHI):
1 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEUIECTB, MAaCCOBYIO
. JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHU U
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUNA U HAXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKiuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJJaMH HAy4yHOTO IO3HaHus (HaO0JIeHUE, U3MEpEeHHe,
1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YYCHUHM BEIIECTB U XUMHUYECKUX
' SIBJICHUW; yMEHHE C(HOPMYIHPOBATH MPOOIEMY M MPEAIOKUTh MyTH €€
petieHus
199 0e30MmacHOl pabOThl ¢ XUMUYECKHUMH BEIIECTBAMHU, XUMUYCCKOW MOCYI0M
' 1 1a00paTOpHBIM 000pyA0BaHUEM
npaBwiiaMu 0€30MacHOT0 OOpallleHusl C BEIIeCTBAMHU, UCIOJIb3YEMbIMU B
MOBCEIHEBHON KM3HU, TNpPaBUJIAMHU TIOBEICHUS B IENAX COEpeKCHHS
12.3 370pOBbSl M OKPYXKAlOIIEH NPUPOJHOW Cpelbl; IOHMMaHUE Bpena
(ormacHOCTH) BO3/IEUCTBUS HA JKUBBIE OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB,
CIO0COO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS
3 Hanuume mnpakTHueckuxX HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIEYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OmNucaHue (PU3MUECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE C
13.1 (GUBHYECKUMU M XUMUYECKHUMH SIBIICHUSMU; OIBITHI, WILTIOCTPUPYIOIINE
IPU3HAKU IPOTEKAHUSI XUMUYECKUX peakui
13.2 H3y4eHHUE CIIOCOO0B pa3/eeHUsI cMecei




13.3

MMOJIY4YCHHEC KUCIOpOoAa U M3YYCHHUC Cro CBOﬁCTB; IMOJIY4CHHUC BOJOpOaAa U
H3Yy4YCHHUC €TI0 CBOfICTB; IMOJIYYCHHUEC YITICKHUCIOI0O ra3da M HM3y4YCHHEC €ro

CBOICTB; IMOJy4€HUE aMMHaKa U U3YYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIICHUE  PACTBOPOB  C  OINPENECIEHHOM  MacCcOBOM  J0Jei

paCTBOpéHHOFO BE€IICCTBA

13.5

NpUMEHEHHUE WHIANKATOPOB (JIakMyca, METUJIopaH)ka W (eHoadTaaenuHa)

JUIsL ONIPEJICIICHUsI XapaKTepa Cpelibl B pacTBOpaxX KUCIOT H IIEI0UeH

13.6

WCCIICJIOBAHUE U ONMHUCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB Pa3IUUHBIX
KJIACCOB; M3YYEHUE B3aUMOACUCTBHUS KHUCIOT C METaJUlaMH, OKCHAaMHU
METaJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHUSIMHU, COJISIMU;
MOJlyYeHHUE HEePACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO MeTalia
IpyrMM W3 pacTBOpa COJIM; HCCleqoBaHhue aM(OTEpHBIX CBOWCTB

THUAPOKCHUIAOB aJIFOMHUHUA U HTUHKA

13.7

pelIeHue SKCIEepUMEHTANBHBIX 3a7au 1Mo TeMmaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOJUTUYECKAS JTUCCOLMAIUDY;
«BaxHenme HeMeTaJUTbI U UX COCAUHCHU», «BakHeHIme MeTalIbl B

HUX COCOUHCHUS

13.8

XUMHUYECKHE JKCIEPUMEHTHI, WJUTFOCTPUPYIONINE MPU3HAKH TPOTCKAHUS
peakuuii MFOHHOTO OOMeHa; KaYeCTBCHHBIE PEaKIIMK Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX MOHBI: XJIOPHUI-, OpoMHa-, HOIUA-, Cyib(ar-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCH]-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, Kajbllds, aJIFOMUHUA, kene3a (2+) um kenesa (3+), meau (2+),

IUHKA

14

YmMmenue:

14.1

OpPEACTaBIATh  pe3yiabTaTbl  JKCIEPHUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTenbCcTB, TIpapUKOB M TaOMMLl M BBIABIATH SMIIMPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY pPCalbHO Ha6JIIOI[aeMBIMI/I XHUMHUYCCKUMU
SBJICHUAMU MW IIPOLHECCAMH, IMPOUCXOIAINMMHU B MAKpO- U MHKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 23K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHUA

1.1

Yucrteie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XHMHYECKUX

DJICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

Xumuaeckas (bopMyJIa. BajmeHTHOCTP aTOMOB XHMHMYECKHX JJIEMEHTOB.

CreneHp OKUCICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOcuTEeNnbHAsA aTOMHas Macca.
OrHocuTtenbHas MOJICKYJIIpHas Macca. MaccoBas A0 XHUMHYCCKOTI'O

9JICMCHTA B COCAMHCHHUHU

1.5

KonuuectBo BemectBa. Monb. Monsipaast Mmacca. MossspHbIii 00bEM Ta3oB.

BzaumocBsa3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BCIICCTBA

1.6

OU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUUYECKasl pEakuus U €€ MPU3HAKU.

3akoH COXpPaHCHU MaCChl BEIIECTB. Xumudaeckue YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaﬂ CHUCTEMAa XMMHUYCCKUX JJICMCHTOB

J.U. Menneneera. CTpoeHrue aToMOB

2.1

Ilepnonnueckuit 3akoH. llepuoauyeckas cucreMa XUMUYECKHUX DJIEMEHTOB
J.N. Menneneea. Ilepronbl u rpynmbl. @U3HYECKUN CMBICI MOPSIKOBOTO

HOMEpa, HOMEPOB MIEpHOJia U IPYIIIbI JJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oTonsl. DnexkTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J704YeK aToMOB TepBbIX 20 XMUMHYECKHX 3JIEMEHTOB

ITepuonnueckoii cucrems! .M. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX
TpEX HEePUOOB, Kanus, KaJbLuUs (paguyca aTOMOB,
3IEKTPOOTPUIIATEIILHOCTH, METAILIMYECKUX U HEMETAUNIMYECKUX CBOMCTB) U
UX COEQUHEHUII B COOTBETCTBUM C IIOJIO)KEHHEM  JJIEMEHTOB B

[leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB

Crtpoenue BeniecTBa

3.1

Xumnueckass cBsi3b. KoBasieHTHast (mosisipHas W HEMNOJIsipHAsi) CBSI3b.

QHCKTpOOTpI/II_[aTeJIBHOCTB XUMHUYCCKHUX 9JICMCHTOB. Honnas CBA3b.




Meraiunueckas CBI3b

3.2

Tunsl KpucTaNIM4eCKUX PEIETOK (aTOMHas, HMOHHAs, MeTaJlIM4ecKasi),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BUJIA

XHUMHYECKOH CBI3H

Baxwueimme MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramier n ux

COCIMHCHNSI. Mertanisl 1 uxX COCAUHCHUA

4.1

Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX COCIMHEHHH: OKCHIOB
(coneobpasyromue: OCHOBHBIC, KHCIIOTHBIC, amdoTepHbIe) u
Hecoseo0pa3yronme; OCHOBaHUN (LIETOYM M HEPACTBOPUMBIC OCHOBAHMS);
KHUCJIOT (KUCIOPOJCOCpKAIIMEe H OECKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

OuU3NYECKUE M XUMHYECKHE CBOMCTBA IIPOCTBHIX BEIIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KHUCIOpO/ia, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUS

4.3

dusnyeckre U XUMHYSCKHE CBOMCTBA IIPOCTBIX BEIICCTB-METAJIJIOB: JIUTHUA,
HaTpus, Kajus, Maraus n KaJblus, AJIIOMHUHMNA, KEIc3a.

DJIEKTPOXUMHUYECKHUI Psijl HAIPSYKEHU METallIoB

44

dusnyeckue u XHUMHUYCCKUC CBOICTBa BOJOPOIHBIX CoeI[I/IHeHI/Iﬁ

HCEMCTAJJIOB: XJIOPpOBOAOPOAA, CCPOBOAOPOAA, aMMHUAKa

4.5

du3nyeckrue U XMMUYECKHE CBOMCTBA OKCHI0B HemeTauios: cepsl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepoma(Ill, IV), xpemuus(IV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xumnyeckue cBoiicTBa okcuioB: MetawioB IA—IIIA rpymm, runka, meau(Il) u

xenesa(ll, III). [Tonyyenne okCUA0B METAILIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCHUIOB (Ha
puMepe THIIPOKCUJIOB aIFOMHUHHUS, *kKese3a, HuHKa). [lomyuenune ocHoBaHMit

1 aM(OTEpHBIX THAPOKCUIIOB

4.8

OOmtme XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOH, PocPopHON, KPEMHUEBOH,
yroibHoi. OcoOble XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEpHOM U

a30THOM KucHoT. [Tonmyyenue kuciaor

4.9

OO6mume XuMHYECKHE CBOMCTBA cpeHux cotied. [Tomyduenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHHUC BOAOpOda, KHCIOpOda, aMMHAKA,

YTIICKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyyenne ammmaka, CEpHOM M a30THOW KHCJIOT B MPOMBIIUIEHHOCTH.




OO6mue crocoObl MOTYYCHHS METANIOB

4.12

I'eneTmueckas CBA3b MCKAY KilaCCaMU HECOPTaHUYCCKUX COeI[I/IHeHI/II\/JI

XuMudeckue p€aKknuun

5.1

Knaccugukanus XuMU4ecKux peakiuii o pa3aMyHbIM IpU3HAKaM: [0 YUCITY
M COCTaBYy YYaCTBYIOIIMX B PEAKLUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o

M3MEHEHMIO CTEIICHEH OKMCIIEHNS XUMUYECKHX YJIEMEHTOB

5.2

TemnoBoit 3 ekt XUMHUYECKOW peakIh, TePMOXUMUYECKUE YpPaBHEHHS.

DK30- U 3HJI0TEpMUYECKHUE peakunuu. TepMoXuMuYecKkue ypaBHEHU

53

OKHCIUTEIFHOBOCCTAHOBUTEILHBIC pCaKknuu. Oxkucnurenu )51
BOCCTaAaHOBHTCIIH. Hpoueccm OKHCJICHHSA W BOCCTAaHOBJICHHA. BHGKTpOHHHﬁ

0aaHC OKUCIIUTEIbHOBOCCTAHOBUTEIBHON peaKkIuu

54

Teopuss  BIEKTPOJUTUYECKONM  JUCCOLHAIMU. Karunownsl, AHUOHBI.
DAEKTPOIUTHI U HEINEKTPONUThI. CHIIbHBIE U c1a0ble 3JeKTPOoIuThl. CTerneHb

JUucconranumn

5.5

Peakuuu nonHOr0 0OMeHa. Y CIIOBUS MPOTEKAHMSI PEeaKIMii HOHHOTO 0OMeHa,

IIOJIHBIC U COKpaH_IéHHBIC HOHHBIC YPABHCHHA peaKI_[I/Iﬁ

XUMUS ¥ OKpy’Karolas cpeaa

6.1

BemectBa n Marepuaibl B IOBCEJHEBHOW JKHM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAaHME BEIIECTB W XMMUYECKHUX pEakiuil B jgabopatopuu U OBITY.

HepBa;I InmoMouib MMpu XUMHYCCKUX 0KOrax U OTPABJIICHUAX

6.2

XUMHUYECKOe 3arpsi3HEHUE OKpYXarolmeil cpeabl (KUCIOTHBIE —JI0XK[IH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJAOEMOB), CIIOCOOBI €ro MPEeIOTBPALCHHS
[Ipenenbuas nomyctumasi konuentpanus BemectB (I1K). Ponbp xumuun B
pEIIeHNH DJKOJIOTUYECKUX IMpolieM. YCHIeHHE NapHUKOBOTO 3(deKTa,

pa3pyIIeHUue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a30Ta, Gocdopa, yriaepoaa, KpeMHUS U UX COSAMHCHUIA B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM XO03sicTBe. [IpuMeHeHue
METAJJIOB M CIUIABOB (CTajlb, YyTyH, NIOPATIOMUHHUI, OpoH3a) B OBITY H
MPOMBIIUICHHOCTH HMX COCOUHECHUH. [IOHsATHE O KOpPpO3WH METalIoB,

OCHOBHBIE CITIOCOOBI 3aLUTHI UX OT KOPPO3UHU

6.4

[TpupoHbIe MCTOYHHMKH YTJIEBOAOPOAOB (yroiib, MPUPOIHBINA Ta3, HEPTH),

MPOYKTHI UX repepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

HepBOHaqaﬂbele MOHATHA 00 OPraHM4CCKNX BCIICCTBAX KaK O COCAMHCHUAX

yriaepoga (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TAaHOJ, IJIMLEPHUH, YKCyCHas




kucinota). IlonsTne o OMONOrMYEecKH BaXKHBIX BELIECTBAX: JKUPAX,

YriieBoJdax — M UX POJIM B )KM3HU YCIIOBCKA

OerKax,

7 Pacuérnr:
7.1 o ¢popMysaM XUMHUYECKUX COSTUHECHUN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHUSIM
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