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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBAaHUM K pe3yjbTaraM OCBOEHUSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (enepanbHOl paboueil MporpaMMel
BOCIIUTAHUS M C YIETOM KOHIIEIIINN MPEMOIaBaHus yIeOHOTO mpeaMeTa « XUMUsD)
B 00pa3zoBaTenbHBIX opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IENsIX, OOIIel CcTpaTeruu
oOyueHHUsl, BOCIHUTAHHS W Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOE npeaMETHOE CoJiepKaHue,
npeAycMaTpUBAET paCIpEleieHUe €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazmenaM W TeMaM MPOTPAMMBI 0 XHWMHH, OMPEEISeT KOJWYECTBEHHBIE W
KauyeCTBECHHBIE XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCIICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXMPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBs3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromMXcs, OINpEeACIsIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHMM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE IIeJIeH M3YUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHOW JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM Juisi (OpPMUPOBAHUS MUPOBO33PEHUS
oOyyaromierocs, ero mpejcTaBiIeHUl O MaTepUaTbHOM EIUHCTBE MHpPa, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XUMUEHW MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUd U 00 HSBOJIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUs riIo0aibHBIX
npo0eM yCTOMYMBOrO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXXHOCTEM  JJis  CaMOpa3BUTUA U
dbopMUpoOBaHUs KyJIbTYpbl JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATIBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOydJarouuxcsi, HaBBIKOB HMX CAMOCTOSATEIbHON ydeOHON  JIeATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEJOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM )XKU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEIHbHOCTH;

3HAKOMUT CO CIHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKa, SIBJIIETCS OTBETCTBEHHBIM
3TarnoM B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;



croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTUYECKOE
00pa3oBaHUE 00yJArOIITUXCSI.

Jlanubpie HampaBlieHUs B OOYYEHHM XWMHUHU OOECIEUMBAIOTCSA CIEIM(PUKON
cojJepkaHus  y4eOHOro  TpeaMeTa, KOTOPBIM  SIBISETCS  IEIaroru4eckKu
aJalITUPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKHW XUMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00IIIeT0 0Opa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIMMMHCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHITUH XWMHH, OCHOB
HEOPraHUYECKOW XUMHUM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX IOHSITUM
OPTraHUYECKON XUMHH.

CrpykTypa cojfiepKaHusi MpOorpaMMbl MO0 XUMHUU CcPOopMHpOBaHA HAa OCHOBE
CHUCTEMHOTr0 mnojaxona Kk e€ m3ydeHuro. CoaepkaHHe CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakiuu. OO0e OSTHU CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIeI0BATEIHLHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPE/ICTABICHUN
Pa3HOro YpOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /1. . MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHUH aToMa U XUMUYECKON CBSI3H;

— TpeACTaBICHHH 00 DBJIEKTPOJUTUYECKOM JUCCOLMAIMU BELIECTB B
pacTBOpax.

TeopeTndeckne 3HAHMUS PACCMATPUBAIOTCA HAa OCHOBE AMIHUPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJJHOTO
YPOBHSI K JpyroMy, BBHIMOJNHSSA (DYHKIMU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS M BO3MOXKHOCTEHM MPAKTUYECKOTO MPUMEHEHHUS U MOJyYEHUs
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHUS] O XMMHUYECKOM COCTABISAIONIEN HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHON NpPUPOJbI, IIEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHMsS B Hayke. M3yueHue XUMHUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaMMi MUp»,
«buonorus. 5—7 knacce» n «@usnka. 7 Kiaccy.

[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (HOPMHPOBAHHE 3HAHWH OCHOB
XUMHUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro TpeaMeTra COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUN — BaKHEWIIHMX ()aKTOB, IIOHATHH, 3aKOHOB M TCOPETUUYECKHUX TOJIOKCHHIM,
JIOCTYIIHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAayKH, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAaHWSI TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMUPOBAHUU U PA3BUTUU MO3HABATEIHbHBIX YMEHUN U
UX TPUMEHEHUHW B Y4YeOHO-TIO3HABATEIILHOW H y4eOHO-HCCIIEI0BATEIbCKON
JEeSTeIbHOCTH, OCBOCHUM MpaBUJ 0€30MacHOro OOpalleHUs] C BELIECTBaMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu nM3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HaUY€HHE MPUOOPETN TaKue EeNH, KakK:

— (opMHpOBaHHE MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUSI HA CHCTEMaTHYeCKOe MpUOOIIEeHUE
00ydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUi, CIOCOOCTBYIONMIUX MPUOOPETEHHUIO 00yJarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOW MAEATETbHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIINN), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JACATEIBHOCTH;

— (opmupoBanure oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSICHATH W OIICHUBATH SBIICHUS
OKpY’KaroIIeT0 MHpa, WCIOJb3YysS 3HAHHUA U OIBIT, MOJTYYCHHBIE MPU U3YYCHUU
XUMHUH, TPUMEHITh WX TPU pPEIICHHH MpoOjieM B TOBCEIHEBHOW >XU3HU U
TPYAOBOU JIEATEINBHOCTH;

— (QopmupoBaHue y OOydaromuxcs T'yYMaHUCTHUYECKHX OTHOIICHUH,
MOHWUMAHUS TIEHHOCTH XUMHUYECKAX 3HAHWA I BBIPAOOTKH DKOJIOTHYCCKHU
1eJeco00pa3HOTO TOBEJCHUSI B OBITY W TPYJOBOM JAEATEILHOCTH B LEAX
COXPaHEHHMS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOAHON CPEJIBL;

— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UiIs M HANpaBIEHHOCTU AajbHEHIIEro
oOyJeHwus.

OOmiee YMCIO dYacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanus, coctabnser 134 gacos: B 8 kiracce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 66 yacoB (2 yaca B HEJIEINIO).



COJAEPXAHME OBYUYEHUA

8 KNIACC

IlepBoHaya/ibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YEJOBEKA. XUMHSI B CUCTEME HAYK.
Tena wm BemecTBa. Du3nuecKue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BeuiecTB. [lonsTre 0 MeTromax mo3HaHWs B XUMUU. UUCThIE BEIIECTBA U CMECH.
Croco0sI pa3neneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE dJIeMEHThl. CHMBOJBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA CoOcCTaBa BemiecTB. (OTHOcUTENbHAasT aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTa B
COEJIUHEHUH.

KommuectBo BemecTBa. Mosib. MonsipHast macca. B3auMoCBsI3b KOJIMUECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUH.

du3nuecKue U XUMUYECKHUE SBICHUS. XUMHUUYECKasi PEakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BemlecTB. Xumudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX peaKInil (COeTMHEHNUS, Pa3I0KEHNs, 3aMEeIIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBuiaMu padboThl B J1abopaTopuu u
npuémMamMu o0paleHus: ¢ JIabopaTopHBIM 00OPYIOBAHHEM, U3YUCHHE U OINMCAHUE
(GU3NYECKUX CBOHCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB, HaOJOJICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJCHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOM MPOBOJIOKH, B3aUMO/ICHCTBUE Mella C KUCJIOTOMN) SBJICHU, HAOII0IeHHE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUE THIPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHE Kefe3a ¢ pacTBopoM costr Menu (1),
U3y4YeHHE CIOCOOOB pa3fesieHHs] CMECE: ¢ MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTHILISALMA, XpoMaTorpadus, NpoBeAeHUE OUYUCTKH MOBAPEHHON
COJIM, HaOJIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  INPOBEJICHUS  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapOCTEePIKHEBBIX).

Ba:xHelilnme nmpeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bo3ngyx — cmech razos. CocraB Bo3znyxa. Kucnopoa — 3imeMeHT UM mpocToe
BelllecTBO. HaxokaeHue kuciopona B Mpupoje, (U3MYECKHE U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue kucnopona. CrnocoOsbl



MOJIYYCHHSI KHUCTIOpoJa B JIa0OpaTopuu H MpOMbIIIIEHHOCTH. Kpyrosopor
Kucnopoza B mpupoje. O30H — aJuIoTpOITHAs MOAU(PHUKALINAS KUCIOPO/Ia.

TernoBoit 3(pGEeKT XUMHUYECKOW PpEeaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MAPHUKOBOTO 3(hdekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT W mpocTtoe BemecTtBo. HaxoxaeHwe Bogopoiga B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosyuyeHus. Kucinotsl u comnu.

Monsipabliit 00bEM Ta30B. Pacy€Thl 10 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBa BOABl. Boma kak pacrBopurenb.  PacTBOpBI.
HacelllleHHBIE M HEHACBIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J1s1 BELIECTBA B pacTBOPE. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpoB B mpupoJie U B KU3HU 4deaoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpuxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojeoOpasyiolue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosneoOpaszytomme. Homenknatypa oxcujoB. Du3MYECKHME W XUMHUYECKHUE
cBomcTBa OKCHAOB. [loryduenne okcuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBanuil. dusnueckne U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. Ousndeckue u
XAMUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHocTM metayuioB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Comu. Homenknartypa cosieil. @U3MYECKUE U XUMHUYECKUE CBOWCTBA COJICH.
[Tonydenue cosen.

I'eneTnueckas cBsi3b MEXAY KIaCCaMU HEOPTraHUYECKUX COCTUHECHUIA.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIEpKaHUs KUCIOpOoa B BO3yXe, MOTyUYCHHE,
coOupaHue, pacnmo3HAaBaHWE M W3YYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE
B3aUMOJCHCTBUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TOpeHus (MmoXxapa), O3HAKOMJICHHE C oOpasllaMH OKCHIIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHUE, pACIO3HABAHUE W W3YUYCHUE
CBOMCTB BOjJIOpoja (ropeHue), B3auMojercTBue Bogopoja ¢ okcujaoMm meau (II)
(BO3MOKHO HMCIOJIb30BaHUE BHJIEOMATEpPHUAJIOB), HAOIIOACHIE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCJEIOBAHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C OMPEAEIEHHOU
MacCOBOM J0JIel pacTBOPEHHOrO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METalJIaMu
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE BUIEOMATEPHAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEILIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPaCKU MHAMKATOPOB B PACTBOpaX KUCJIOT U ILEI0YEl,
uzydeHue B3aumopeiicTBua okcuga menu (II) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT € MeETajulaMH, pPEeakUMi HEUTpAIM3aLUU, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUU, BBITECHEHHE OJHOI'O0 METAJUIa JAPYTUM K3 PacTBOpPaA COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3alady MO TeMme «BakHeillune Kiacchl HEOPraHWYECKHUX
COEIMHEHUN.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckass cucTeMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OxuCINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBbie TOMBITKH KIacCUPUKALUU XUMHUYECKHX dJeMeHTOB. [loHsitue o
Ipynmnax CXOJIHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMENbHBIE METaJIbI,
raJloreHbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yroT aM(pOoTepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[lepuomnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiUMHHONepuoAHas  (OpPMBbI
[lepuognueckon cucreMbl xumuueckux aiaemMeHToB [[. . Menneneesa. Ilepuonsl
U rpynnel. OU3NYEeCKUl CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3otonsl. DnekTponsl. CTpoeHHe
ANEKTPOHHBIX  000JI04eK aToMOB MepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[lepnogmueckont cucremnr . M. MenneneeBa. XapakTepUCTUKAa XHMHYECKOIO
3JIEMEHTA M0 ero nojoxeHuto B [lepuoanueckoil cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pPaJnyca aTOMOB XWUMHYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepunoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
JJIEMEHTOB Ul pa3BUTHs Haykh W npaktuku. [[. M. MenneneeB — yd€HbId U
IPAKIAHUH.

Xumuueckast cBs3b. KoBaneHTHas (HoJsipHass M HENOJISIPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIECHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCUIA LIMHKA C PACTBOpPAMU KHUCJIOT M UIEJIOYEH, INPOBEIECHUE OIBITOB,
WUIKOCTPUPYIOIIUX  MPUMEPBI  OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHAN
(ropeHue, peakiuu pa3aoKeHUs, COeTUHEHN).

Mexcnpeomemmoie ceasu



Peanu3zanust MeXNpeaMETHBIX CBSI3€M MpU U3YYEHHM XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
IIOHATUHN, TAK U MOHATHUM, SBIISIOLIMXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAyYHBIH (akT, TUIOTE3a, TEopus,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanus, TMepUOJAUYHOCTh, HaOIOIeHUE,
JKCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbI, PAAUOAKTUBHOCTD, MOJIEKYJa, AJIEKTPUYECKUM 3apsll, BELIECTBO, TEIO,
00BbEM, arperarHoe COCTOSIHME BEUIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MHUHEPATbl, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIA€MbI€, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMUMHYECKAsI peaKIMsi

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX JIEMEHTOB /.
N. Menpeneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KIS, KaJdblUsd MU UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHYECKOM CBSI3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH U
BUJa XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pAa3IMYHbIM KJlacCaM HEOPraHUYECKHUX
COEJIUHEHUI, TCHETUYECKas CBA3b HEOPTAaHUYECKUX BEIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii Mo pa3IndHbIM TMpU3HAKaM (10 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIWH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTalu3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKINHU, TEPMOXUMHUECKUE
YPaBHEHUS.

[Tonsitie o ckopocTH XxUMHU4YecKoW peakiuu. [loHsTHE 00 00paTUMBIX W
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHE O TOMOTE€HHBIX M TE€TEPOTreHHBIX
peakuusax. [lonsatue o karanmse. [loHsTre 0 xXuMHueckoM paBHOBecur. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJICKTPOHHBIN  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON pEeaKUnH. CocraBnenue YPaBHEHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX  PEAKIM C  HCIOJb30BAHUEM  METOJIa
3JICKTPOHHOTO OajaHca.

Teopust ANEKTPOTUTUYECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOIMALMK BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMHUYeCcKol cBsizu. CteneHs aucconuanuu. CHUIbHbBIC U CIA0bIE JIEKTPOJIUTHI.

Peakiuu nonHoro o6MeHa. Y cioBusi MpOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuii. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNA 00 AJICKTPOJTUTHUYECKON
nuccounanuu. KauectBeHHbIE peaklini Ha MOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PELIETOK HEOPraHUYECKHUX
BEUIECTB — METAJJIOB M HEeMeTaJsIoB (Tpadura M anmasza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakinu
OT BO3JCHCTBUS PA3NUUYHBIX (DAKTOPOB, MCCIENOBAHUE AJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEHIECTB, MPOIECCa AUCCOLUMAIMUA KHUCJIOT, WIEI0oYel u  coyei
(BO3MOXHO  KCIOJIb30BaHME BHJCO MaTe€pUalioB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX — MPU3HAKKW  MPOTEKaHUs  peakluil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu pa3iioKeHUs, COCIUHEHHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUUM HA  HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/uibl U MX COeTUHEHUSA

O6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMPHUMEPE  XJIOpa
(B3auMoOJI€ICTBUE C MeETaJUlaMHM, HEMETajUlaMH, Iejioyamu). XJOpPOBOAOPOI.
ConsiHas KHCIIOTA, XMMHUYECKUE CBOMCTBA, NOJy4YeHUE, NIPUMEHEHHE. JlercTBhe
XJIOpa M XJIOPOBOJOPOJA HA OpPraHU3M YeJoBeKa. BakHeWlume XJI0opuabl U UX
HaXO0XJCHUE B PUPO/IE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE CTENeHH OKucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(UKAIIUN KUCIOPO/a
U cepbl. XUMHYECKUe cBoiicTBa cepbl. CepoBOIOpO, CTpOeHUE, (PU3NYECKUe |
XUMU4Yeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucinora, (QuU3HUECKMe H XHMHYECKHE CBOMCTBa (0oOmMe Kak
NPEICTaBUTENS Kacca KHUCJIOT U chenupuieckne). XUMUYECKHE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. CONM CEpHON KUCIOThI, KAUECTBEHHAs pPEeaKlys Ha



cynbdar-uoH. Haxoxaenune ceppl U €€ COSAMHEHUW B MPUPOAE. XUMHUUYECKOE
3arpsA3HEHHE OKpPYXKAIOUIEH Cpenbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 IIPEI0TBPAICHUS.

OO6mrast xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIEHH OKHUCIEHUS. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
dusnueckre U XuMuueckue cBoiictea. KpyroBopot azora B npupojie. AMMHUaK, €ro
dbusznueckre 1 XUMUYECKHE CBOMCTBA, NoJydyeHue u nmpuMeHeHue. Coiu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHenne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THas KHUCIIOTa, €€ MojydyeHue, GU3NUecKue U XUMHUUYECKHE
cBoiicTBa (0OmIME Kak TMpeJCTAaBUTENsl Kiacca KHUCIOT U Clenu(puuecKue).
Hcnonp30oBaHWEe HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHnil. XuMHUUECKOE 3arps3HEeHUE OKPY>KaloIel Cpeibl COCTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXAM, 3arpsi3HEHHE BO3Ayxa, MOuYBbl W Boao&éMOB). docdop,
ajutoTpornubie Momudukamuu gocdopa, pusmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MUecKue U XUMUUECKUE CBONCTRA,
nosyuyenue. Mcnonab3oBanue pocdaroB B kKauecTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapakrepuctrka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTE€pHbIE  CTEMEHM  OKHUCICHHUS.  YTJIepoiA,  aJJIOTPOITHbIC
Moau(UKAIUU, PpACPOCTPAHEHUE B TpUpoJe, (u3nUeckue U XUMHUUYECKHUE
cBoiicTBa. Ancopbiusi. Kpyrosopot yriaepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JIEMCTBME HA JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE U TMPUMEHEHUE. DKOJIOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumote3a rino0aJbHOTO TMOTEIJICHUS] KIUMara, NapHUKOBBIM
addekt. YronpHas KucaoTa u €€ coyu, ux (pu3nueckue u XuMHUUYECKUEe CBOMCTRA,
nojyyeHue U TnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHa"anbHBIC TOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WCTOYHWUKH YTJIEBOJOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
NPOAYKTHl UX mepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: JKHUPaAX, OCNKaX, YIJIEBOJaX — U UX
poii B KHM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHCHUN.

Kpemnuii, ero ¢musnueckue MW XHUMHYECKHE CBOMCTBa, IIOJYYCHHE U
npumeHeHue. CoenuHeHHs KpeMmMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcuae kpemuus (IV) u kpemHueBoi kuciaote. CUIMKaThl, UX HUCIOJIb30BaHUE B
OBITY, B MIPOMBINIUICHHOCTU. BakHeWIne CTpOUTENbHBIE MaTepUaNbl: KEPAMHUKA,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [Ipobiembr 6€301macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

U3y4eHHEe 00pa3I0B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IIPOBEJICHNE KAYECTBEHHBIX PEAKIIMN HA XJIOPUJ-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMS, OIBITHI, OTpaKaIIKe (U3NYECKUE W XUMHUYECKHE CBOMCTBA
TaJIOT€HOB U WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUIEOMATEPHUATIOB),
O3HAKOMJIEHME C O0Opa3lamMu XJIOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl M €€  COEOUHEHUSAMH  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOJIIOICHUE TIpoliecca OOYTIIMBaHUs caxapa Ioj JACHUCTBUEM
KOHILICHTPUPOBAHHON  CEpPHOM  KHUCJIOTBbl, H3y4YEHUE XHUMHYECKHX CBOWCTB
pazbaBIeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAUYECTBEHHOW peakiny Ha Cyibdar-
WOH U HaOJIOJeHHWEe TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00Opa3liaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUH, MOITyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YYe€HHE CBOMCTB aMMHaka, IIPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U PocdaT-uOH U U3YUYECHHUE MPU3HAKOB
UX IIPOTEKaHHUs, B3aUMOIEMCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEABIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YECHUE MoJIeJen
KPUCTANIMYECKUX peIIETOK anmMasza, rpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaykHenIne HEMETAIUIBl U UX COCTMHEHUS.

MeTaJ/uibl U MX COeIMHEHUS

OO6mrast XxapaKTepUCTUKA XUMUIECKUX DJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumudeckux osnemeHtos J[. .
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTauimyeckasi CBI3b U
METAJUIMYECKasi ~ KpUCTA/UIMUecKass  PemeTka.  DJIEKTPOXUMHUYECKUU  pAall
HanpspKeHU MeTtauioB. dusndyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CIOCOOBI TMOJMy4YeHUs: MeTauioB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl BX OT Kopposuu. CrutaBel (CTallb, YyTyH, JIOPATIOMUHUMH,
OpoH3a) U WX MPUMEHEHHE B OBITY U MTPOMBITINIEHHOCTH.

[llenounsie MeTabl: nonoxkeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
snemeHTtoB JI. M. MeHneneeBa, CTpoeHHME WX aTOMOB, HaXOXJIEHUE B MPUPOJE.
du3znuecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbl U



TUJIPOKCHABI HATpusd W Kauus. [IpuMeHeHue 1ENoYHbIX METAUIOB W HX
COCJIMHCHU.

IIlenouyHo3eMeNlbHBIE METadJdbl MAarHMuM W KalblUii: II0J0XKCHHE B
[lepuoguueckon cucrteme xumudeckux sneMeHToB [[. . MenneneeBa, cTtpoeHue
UX aTOMOB, HaXOXJAE€HUE B IIpUpoe. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxkuelmye coequHEHUS Kalblusa (OKCHUI, THAPOKCHA, COJIN).
JKécTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS.

AJIFOMUHUH: TI0JIO)KeHUE B [leproinueckoi cCUCTeME XUMUUECKUX 2JIEMEHTOB
. U. MenneneeBa, CTpOEHHE aToma, HAXOXACHUE B mpupoae. Puszmueckue u
XUMHYECKHE CBOMCTBA altOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHUIIA
AJTIOMHHMUS.

Kenezo: nonoxenue B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa, CTpOCHME aTOMa, HaxOXXJAeHUE B Tmpupoae. DPu3MUECKHE W
XUMHYECKHe CBOMCTRBA kene3a. OKCu b, THAPOKCcHIbl U comu xxenesa (II) u xxenesa
(I1T), mx cocraB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHWE ¢ oOpa3llaMd METaJUVIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMH, U3YYE€HHUE  PE3YJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECHUCTBUSI OKCHJA
KaJIbIUSl W HATpUs C BOJON (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHWE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJbLUs, AJTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesa (II1), mequ (11), HabnroAEHNE U ONMKMCaHUE TIPOIIECCOB OKpAIIMBAHUS
JIaMEHU MOHaMU HaTpusl, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BakHeunime
METAaJJIbl U UX COCMHCHUS.

XuMus M OKpyKa0LIaf cpeaa

BemecrBa m Marepuansl B MOBCEIHEBHOM JKU3HM 4eEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momormis mpu
XMMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYyKarouled cpeabl (MmpeaeiabHas IO0MyCTUMAast
KOHIIeHTpalus Beuects, aainee — [1/IK). Ponb xuMun B pemieHnn 3K0I0THYECKUX
npooOem.

Xumuueckuii IKcnepumenm:

H3ydeHne oOpasIioB MaTepHalioB (CTEKJIO, CIUIABBI METAJIJIOB, IOJMMEPHBIC
MaTepualbl).

MesicnpeomemHuule ceazu



Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpU H3YYeHHMM XMUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
HNOHATHUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE MOHSTHS: HAy4yHbIH (pakT, MIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIacCU(UKaIUs, TEPUOJAUYHOCTh, HaOJIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAaHNE, HW3MEpPEHHE, MOJENb, SBJICHHUE, ITapHUKOBBINA
3¢ dexT, TEXHOIOTUSI, MATEPHAITHI.

dusmka: Martepus, aroMm, OJJCKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PaAMOaKTHBHOCTh, MOJIEKYJA, JJICKTPUUYCCKUN 3apsij, MPOBOJHUKH,
TOJYTIPOBOJHUKY,  JTUDJICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ta3, pacTBOP, PACTBOPUMOCTD, KPUCTAITUHIECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYWHBI, CIUHHUIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTIIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO  OOILETO
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0JA€ OOYy4YEHHs] XMMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIIbHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMU
COI[MOKYJIBTYPHBIMU W JYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B
oOlllecTBE MpaBWJIaMd W HOPMaMU TOBEACHUS U CIOCOOCTBYIOT TMpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUN O0yYarOIIUXCS.

JIN9HOCTHBIE  PE3yJIbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIHUXCS
PYKOBOJCTBOBATbCS ~CUCTEMOW TNO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAUMU U
pacIIMPEHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACJEIUI0, NMOHUMAaHMS 3HAYCHUS XUMHUUYECKON HAyKH B >KU3HU
COBPEMEHHOT0 00IIIecTBa, CIIOCOOHOCTH BJAJNETh JOCTOBEPHOUW WH(MOpMarmen o
IIEPEJIOBBIX JIOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS] O COLUMAIBHBIX HOPMax M TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHOUCCNEAOBATEIbCKOM, TBOPYECKOM W JAPYrHX  BHJAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATETLHOCTH TpU
BBITIOJIHEHUN YYEOHBIX, TMO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE U TMIOCTYIIKM CBOUX TOBApPUILEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEACTABICHUS O BEIIECTBE M XMMHYECKON PpEaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JIJI1 MTOHUMAaHUsl CYIIHOCTH HAy4YHOH KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HAa MOJIyYEHHE HOBBIX 3HAHUHU IO
XUMHUU, HEOOXOAMMBIE JJIsI OOBSICHEHUS HAOJI0JaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MHGOPMAIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4eOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPOM, JIOCTYMHBIMA TEXHUYECKHUMH CpPEJICTBAMH HWH(DOPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHMIO W TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BaTEIbCKOU
JeSATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJIbHEHIIeM;

4) popMUpPOBaAHUSA KYJbTYPbI 3I0POBbSI:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3/I0POBBIA 00pa3 »U3HH, OCO3HAHWE MOCIEICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTH COOJIOJIEHUS TpaBWJI OE30MaCHOCTH TMpPU  OOpallleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peajbHOM KU3HM;

5) Tpy10BOI0 BOCIMTAHMS:

UHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO MTpodeccuil u Tpylia pa3inyHOTO poja,
YBOXEHHE K TPYIAy U pe3yjbTaraMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS NPEAMETHBIX 3HAHMM IO XWUMHUHM, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPACKTOPUHU MPOIOHKEHUsT 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenHon npodeccuoHaaibHON IESITEIFHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B TPOQPECCUOHATBLHON CpeJIe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMUECKU 11€JIeCO00pa3HOe OTHONIIEHHWE K MPUPOJE KaK HMCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAaHUE IIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a »KHW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuil 0€30MaCHOTO MOBEJCHUS IIPU padOTeE C BEIIECTBAMU, a TAK)KE B CUTYalUSIX,
YTIPOKAIOIINX 3I0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJIy4yaeMble MPU U3YUYEHUU XUMHH, JJIS
peleHns 3aaa4, CBSI3aHHbIX C OKPYXKAIOIIEW IPUPOIHON CPEAOU, ISl OBBIICHHUS
YPOBHS  JKOJOTHYECKOW KyJbTYpPhl, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM W MyTel WX pelieHUs MOCPEICTBOM METOIO0B XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTHUBHOW U COLIMAJIbHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeAMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHUPOBO33pCHHsI OOIIEHAYYHbIE TMOHATHA (3aKOH, TEOopus,
IPUHIIAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYToe.), KOTOPhIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX W MO3BOJISIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEeaMETOB (HOPMHPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOU KapTUHE MHpPA, M YHUBEPCAIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHBIE,
KOMMYHHUKaTUBHbBIC, PETYJIATUBHBIE), KOTOpbIE OOECIeunBalOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMU
NeSTETbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE y4eOHbIE eiicCTBUSA

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHUSl HCIOJIb30BaTh MPHUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKpbhIBaTh CMBICI XMUMHYECKUX MOHATHH (BBIIENSATh MX XapaKTepHbIC
NPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU MOHATHSIMH), UCIIOJIB30BATh
MOHSATHUS 7151 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHUH, BIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCHU(PUKALMKM XUMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
yCTaHABJIMBATh TMPUYUHHO-CICACTBEHHBIC CBSI3M MEXKJIY OOBEKTAaMU HW3Y4YCHUS,
CTPOUTH JIOTMUECKHE pacCyX IeHUs (MHAYKTUBHBIC, AENYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHATh B TIPOIECCE TIO3HAHWUSA TOHATUSA (MPEAMETHBIC U
MeETaIpeAMETHBIC), CHMBOJINYECKHE (3HAKOBBIC) MOJICITH, UCITOJIB3YEMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJI D3JIEMEHTa), XUMH4YecKass ¢Gopmysia U YypaBHEHHUE
XUMHUYECKON PEaKIUU — P PEIICHUN y4eOHO-TTO3HABATECIBHBIX 33]1a4, C YIETOM
ATUX MOJEJBHBIX TPEICTABICHUNA BBISABIATH U XapaKTEPHU30BaATh CYIICCTBCHHBIC
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITH ~ OOITME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3yIAEMBIX TPOIIECCaX U SIBICHUIX.

Ba3oBble ucciienoBarTeabcKue JeCTBUS:

YMEHUE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBHI A (DOPMUPOBAHHS THUIIOTE3BI TIO
IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKICHUM;

IpPUOOpPETEHUE OMbITa 10 TUIAHUPOBAHWIO, OPraHW3allUd W TIPOBEIICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (OpMyIUpOBaTh 000OIICHHS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICOBAHUS, COCTABIATH OTUET
0 MPOJIeJIAaHHOM padoTe.

Pa6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH WH(HOPMAIHIO
pPa3IUYHBIX BUJIOB U (POpPM Tpe/CTaBIeHHUs, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKAHUs, CIPABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATh NPOTUBOPEUYHMBYIO H
HEJ0CTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIUM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1au OIpPeIeIEHHOIO THIA, IPUOOPETEHHE OIbITa B
o0JacT HUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaIEHUE KYJIbTYPOIl aKTUBHOTO MCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAJIBHYIO POpMyY TMpeACTaBICHUS UHPOPMAIIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aa4d HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
IpyrumMu opMamMu TpapuKu U KX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4YeOHOU U
UCCJIeIOBATENLCKON JeATEIbHOCTU MH(DOPMAIUIO O BIMSHUU IPOMBIIICHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpeabl.

KoMMyHUKaTHBHBbIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eliCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XoJe jauaigora U (Wid) JUCKYCCHH) TIO
CyliecTBy  oOcyxaaeMoil  Tembl, (OPMYJIHpPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMOJIHEHUS MPEAIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThbl  IMO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTALUI0
pEe3yAbTAaTOB BBINOJHEHUS XMMHYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUS y4eOHOIrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABAaTEIbHOW WM  MCCIENOBATENbCKOW  JEATENIBHOCTM  IPU  PELICHUU
BO3HUKAIOLIMX MpPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIrJIacOBAHUS
no3uuui (oOcyxaeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAHHALIMS
COBMECTHBIX JEHUCTBUM, ONPENEIICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBbIC YHMBepcaibHbIe YUeOHbIe NelCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOKO
JeSITeNIbHOCTD, BEIOMpATh Hanboee 3PPEKTUBHBIE CIIOCOOBI PEeIICHUsI YUeOHBIX U
NO3HABATEJBHBIX 33/1a4, CAMOCTOSITEIbBHO COCTABJISITh WJIM KOPPEKTHPOBATh
NPEIVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOW LU, YMEHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMbl€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJIepaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI Hay4YHbl€ 3HAHUS, YMEHHUS U CHOCOObI



JNeWCcTBUM, crnenuduUecKkue g MPeAMETHON 00macTu  «XHUMHS», BHJIBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWs, €ro HWHTEpIpETalnH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yIbTaThl HA 6A30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XUMUYECKOTO AJIEMEHTa B COCITMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHMS, XMUMHUYECKasl peakius, KiacCuPUKaius peakiui: peakiuu
COCAUHEHHUS], PEAKUMU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaKIUu
o0OMEeHa, HK30- U SHAOTEPMUUYECKHE PEAKIIMH, TEIII0BOU A((EKT peakiui,
AIpO aToMa, JJEKTPOHHBIM CJIOM aroMa, aToMHas OpOuTallb, pPaauycC
aToOMa, XMUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAsS CBSI3b, MOH, KATUOH, aHMOH, PacTBOP, MACCOBasl JOJsl BEIIECTBA
(TIpolieHTHAsI KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATUA U
MIPUMEHSITh 3TU TTOHSATHSI MIPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMUYECKYID CHUMBOJUKY JJIsI COCTaBJICHUS (OpMys
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OINpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COCAUHEHMUSIX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COCIUHECHUHN IO
dbopmynaM, BHJ XHUMHYECKOM CBsI3U (KOBaJ€HTHasT YW HOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpsiBaTh cMmbIica [lepuonnueckoro 3akona J[I. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTU CBOWCTB
XUMHYECKUX JJIEMEHTOB OT MX NOJokeHus B llepmoamueckon cucreme,
3aKOHOB COXPaHEHHUsI MacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrapo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illeprognyeckoit
CUCTEMbl XHMHYECKHUX JJIEMEHTOB: pa3iuyaTh IOHATHS «TJIaBHas
noarpynma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OonpIIIME TEPHOJIbI, COOTHOCUTH OOO3HAUYEHUS, KOTOphIE HMEIOTCS B
tabmune «llepumomuueckas cucrteMa XuMHYECKHX diaemeHToB J[. U
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sA/pa, 00IIee YMCIO 3JIEKTPOHOB
U pacrpeielieHre UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, N0 TeIUIOBOMY (D (PexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIasi ONMKUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
ypaBHEHHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TMpEBpalleHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO  MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, POBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYCCKON PEaKInu;

NPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JMEATeILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IeHHe, CHCTeMaTH3alluio, KilacCHu(HUKaIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3¢H — JUISI M3YyYCHHUS CBOWCTB
BEIICCTB W XUMHUYECKUX PEaKIUHi, €CTCCTBEHHO-HAYYHBIC METOJIbI
MO3HaHUSI — HAOJIOJICHUE, HU3MEpPEHHEe, MOJICIMPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BAaTh  MpaBWjaM  T[OJIb30BAHUA  XUMHUYECKOM  TMOCYIOW |
7a00paTOpHBIM O0OPYJIOBAaHMEM, a TakKXKe IpaBujiaM oOOpallleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
Ta00pATOPHBIX XMUMHUYECKUX OIBITOB M0 TOJYYEHUIO U COOUpPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C OIPEICIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCA YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TOHSATHUH: XHUMHYECCKUU
AJIEMEHT, aTOM, MOJIEKysla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBON d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJIUTHYECKAsT TUCCOIUAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJIEHUE,
ajoTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBs3b (KOBAaJIGHTHAs, MOHHAS,
METAJUIMYECKasi), KpPUCTAINIMYECKass pEelETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, MPeaeSbHO JOIMyCcTUMas
koHueHTpanusa [I/IK Bemecrtna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHATHU U
OPUMEHATH 3TH OHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUs GopMy
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

ONPENEIISTh BAJICHTHOCTD U CTEIEHb OKUCIIEHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMJEKHOCTb BEHIECTB K
onpene’néHHOMY Kiaccy COeIWHEeHH 1o ¢dopmyriaMm, BUI XUMHUYECKOU
CBs3M (KOBaJICHTHasi, WMOHHAs, MeETaJUIMUecKasi) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA MO0 XMMUYECKOW (opMylie, XapaKTep Cpelbl B
BOJHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHUH, TUIl KPUCTAIITUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIch Ilepuonuyeckoro 3axona J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuoguyeckoil CHUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHA «TJaBHas noarpynna (A-rpynma)» M «1moOoyHas
noarpynmna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJbI, COOTHOCUTH
0003HaYEHHUs, KOTOphIE MMEITCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHUS  aTOMOB  XMUMHYECKHUX
AJIEMEHTOB (COoCcTaB U 3aps] sjapa, OOIIee YUCIO DJJIEKTPOHOB U
pacmpeneieHue WX 10 JJIEKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npejenax MajiblX NEPUOJOB U TIABHBIX MOATPYMN C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy W COCTaBy YYACTBYIOIIMX B pEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0O U3MEHEHUIO CTENEHEW OKUCICHUSA
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMKE W CHENU(UUECKHE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIECTB, IOJTBEPKIAsl OIMKHCAHUE
MpUMEpaMH MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIU;

COCTaBIIATh YPABHEHUS DJEKTPOJUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHMS pPEaKIHil, MOATBEPKIAIOIMMNX CYIIECTBOBAHUE
TCHETUYECKOM CBS3U MEXKy BEIIECTBAMH PA3IUIHBIX KJIACCOB,;
pPacKpbpIBaTh CYIIHOCTh OKHUCIIHUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
MIOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa 3TUX PEaAKITNIA;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHUS XHUMHUYECKUX TIPEBpaIllcHUH B Pa3IMUHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOrO »dJeMeHTa 1o Qopmye
COCJMHEHHUsI, MACCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE, IMMPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEaKIINu;

cO0JIFO1aTh IpaBujia  NOJb30BaHUS XUMHUYECKOU MOCy 101 u
7a0opaTopHbEIM O0Opy/JOBaHUEM, a TakXKe IpaBUjia OOpaIlCHHUS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMH 110 BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYEHHUIO H COOUPAHHIO
ra3zo00pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTh  PEAKIHWH,  TOATBEPKIAIOIINEC  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIECTB: PAcIO3HABATh OMBITHBIM ITyTEM XJIOPHUI-, OpOMU/-,
uoauI-, kKapObonar-, ¢ocdar-, cuIMKaT-, Ccyiabdar-, TUAPOKCHUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTIEPAIUUA MBICTUTEIBHON MEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEMATU3allMI0, BBISIBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3¢H — IS HW3yYEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIC METOAbl TIO3HAHUS —
HaOIIOZICHNE, W3MEpPEHHEe, MOJCIMPOBAHUE, JKCIIEPUMEHT (peajbHBIM M
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 9YacoB
Ne HaumeHnoBanue pa3iesioB u djaexkTpoHHbIe (UU(PpoBbHIE)
KoHTpoJubHbIE IIpakTHyeckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Paszpnea 1. [lepBoHayasibHble XMMHYECKHE OHATHUS
Xumust — BakHas 00J1aCTh

L1 ©CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK

' IIPAKTUYECKOH IEATENbHOCTH https://m.edsoo.ru/7f41837¢

veJ0BeKa

12 BermecTBa U XuMH4yecKue 15 | bubnuoreka [JOK

' peaxuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxxHeiiliue npeacraBuTe1d HEOPraHMYeCKNX BellecTB
)1 Bosnyx. Kucnopon. [Tonsitue 6 bu6mmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionstue o kucimorax 2 1 bubnuoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [lonstue 06 5 | 1 bubnuoreka [JOK

' OCHOBAaHHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. [lepunoanueckuii 3axon u llepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE peaKkuuu



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

[lepuognyeckuil 3aK0H U

31 [Tepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 1eMeHToB /[, M. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCIUTENBHO- 8 bubmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hrroro o paszeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



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

9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P KourpoJubnsie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMHYecKHe peakun
11 IToBTOpeHue u yriyoOiaeHne 3HaHUH 5 | bubmuoteka [LIOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs TUCCOIIAALINSL. 2 1 1 bubnuoteka [JOK
' XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pazgen 2. HeMeTaJJIBI M HX COeTUHEHU S
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 | bubmamnoreka [JOK
' sneMeHToB VIIA-rpynmsl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 butamorexa LIOK
) py - -ep https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemMeHToB VA-rpymmsl. A30T, pochop u ux 7 1 bubmorexa OK
’ PYTHEL ’ P https://m.edsoo.ru/7f412a636
COEIIMHEHHUS
OO61as XxapakTepUCTUKAa XUMHUUYECKHUX
2.4 snemeHToB [VA-Tpynmsl. Yriepon u 8 1 2 bubmorexa [IOK
' 3 PYHIIBL. FTIEpol hitps://m.edsoo.ru/7f41a636
KPEMHUI ¥ UX COSAMHECHHUS
Hroro no pazneny 25



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

Pazgen 3. MeTa/JIbI M HX COeTUHEHU S

. bubmuoreka [JOK
31 Obumpe cBoHCTEa METAIIOR 4 hitps://m.cdsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueiine MeTamibl 1 UX COETUHEHUSI 16 hitps-//m.cdsoo.rw/7f41a636
Hroro no paszneny 20
Pa3nen 4. XuMusi u okpy»kaouas cpeaa
4.1 B xK YyeroBeKa 3 bubmmorera HOK
' CHICCTBA 1 MATCPUAIIBE B JKH3HH HE https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmnorexa LHOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| [Ipeamer xumuu. Poab XUMUM B KU3HU ) bubnunoreka [JOK
yeJjioBeka. Tesa 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [lonsiTue 0 MeToax MO3HAHUS B XUMUU 1 bubamorexa LOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U MPUEMBI ) bubmuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyIoBaHUEM
4 Yuctele BemecTBa U cMecH. CIIocoObI 1 bu6mmorexa [IOK
pa3acieHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmoreka [OK
! N PHNEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢c
. XUMHYECKHUE DJIEMCHTEL. 3HAKU | Bbubnunorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coXKHBIE BellecTBa 1 bubamorexa LOK
p H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmroreka LIOK
yIAp y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmorexa [IOK

10 Xumunueckas popmyia. BaieHTHOCTB
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX AJICMEHTOB
1 OTHOCuTENBHAs aTOMHAs Macca. bubnuotexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KoauuecrBo BemecTBa. Moib. bu6nunoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue 1 XUMUYECKHE SIBIICHUS. bubmoreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus IPOTEKAHUS bubnuorexa LIOK
XUMHYECKUX PEaKLIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHUSI MacChl BEIIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus konuecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa OK
n . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanust XuMUuecKux peakiiuii
18 (coenuHeHuUs1, pa3noKEHUs bubamorexa LOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHHs], OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHumKIoneauct. O6o0eHne u bubmorexa OK
H FHCT. Hj https://m.edsoo.ru/ff0d40c4
cHcTeMaTu3aIus 3HaHU I
20 KonTponbnas padora Nel no teme bubnmnoreka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubmoteka LIOK

BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
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IMPpOCTOC BCUICCTBO. O30H

duznueckre U XUMUYECKUE CBOMCTBA

22 KHCITOpo/a (peaKIuu OKUCICHHS bubmorexa [OK
pPoAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
CrniocoObl oJTy4eHus KUCI0po/ia B
23 1a00paTOPUH U TMPOMBIIUICHHOCTH bubmorexa [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucinopoa
TennoBoii adext xumuueckoit
24 peaKuru, MOHITHE O bubnmnoreka [LIOK
TEPMOXUMHUYECKOM YPAaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKUX PEAKIIUIX
TonnuBo (He(Th, Yroib U METaH).
25 3ar }ISHCI-EI/IG(I];OS yxa CIIOCOOBI Z:ro bubmmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAICHUS
[IpaxTuueckas padora Ne 3 o reme
26 «[Tony4yenne u coOupanue KUCIOpoaa buoamorera LOK
Y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YyYEHUE €r0 CBOMCTBY»
7 Bonopon — anemenT u npocroe bubmuoreka LIOK
BelecTBo. Haxoxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
73 ®du3nyecKre 1 XMMUYECKUE CBOMCTBA bubmoreka [JOK
BoJiopoJia. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 II
OFFTHE O KHETOTax 1 coBIx https://m.edsoo.rw/f0d50d2
30 CniocoOslI ToNTy4eHus BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padota Ne 4 mo Teme
bubnnorexa [JOK
31 «ITonmydenne u cobupanue BOIOpoa,

W3y4YEHHUE Er0 CBOMCTB»

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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MonsipHblii 00bEM ra3oB. 3aKOH

bu6nunorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus 06bMa, KoaudyecTBa
33 BEII[ECTBA r'a3a MO €ro M3BECTHOM bubmorera HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
BoruucieHus 00bEMOB Ta30B 110
34 ABHEHUIO PEaKIMi Ha OCHOBE 3aKOHA bubmorexa OK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
35 dusnvecKue 1 XUMUYECKHE CBOMCTBA bubmoreka [JOK
BOJBI https:/m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwuil. [lonstie 06 bubnmnorexa [IOK
MHJIAKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeinb. Hackiennbie
37 u HeHaCBIpeHHBIIe) acTBOpbl. MaccoBast bubmorexa [OK
m p pBI- https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIIECTBA B PaCTBOPE
[IpaxTuueckas padbora Ne 5 o reme
18 «IIpuroToBiieHrEe pacTBOPOB C bubnuoreka [JOK
ONpeACIEHHON MacCOBOU JI0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Kontponbnas pabota Ne2 o reme bubnmnoreka [IOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiaccupuKaims, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHU4YECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
4 OcHoBaHusI: cOCTaB, Kilaccuukanus, bu6moreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA

bu6nunorexa [JOK

43
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanus, bu6munorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmyuenue n XMMHUYECKHE CBOMCTBA bubnuorexa LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeguue): HOMEHKIIATypa,
46 CHOCOéLII) o LI)eHI/ISI XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBaA
[Tpaktrnueckas padora Ne 6. Pemienne
47 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUN
43 ['enernyeckas cBsi3b MEXIY KilaccaMu bubnuoteka [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O00011IeHE U CHCTEMATH3aIis 3HAHUH
t I https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCcHOBHBIE KJIACCHl HEOPTaHMYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHM I
[TepBbie MOMBITKH KITaCCH(PUKAITHI
51 XUMHUYECKNX 3JIeMeHTOB. IloHsaTHe o bubmmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX AJIEMEHTOB
[Iepuoauueckuii 3ak0H U
bu6mmorexa [IOK
52 [lepuoanueckas cucTeMa XMUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB 1. . Meneneera
bubmmnotexka IIOK
53 [Tepuospl, rpyniibl, HOATPYIIIBI 1

https://m.edsoo.ru/00adas52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nunorexa [JOK

54
anep. 3orornbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J109eK
. bubnuorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepnonnueckon
https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MenaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubnmnoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BuUTHs HayKu U npaktuku. 1. W. bubmuoteka LIOK
MenpeneeB — y4€HBIN, IEJAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepubIil ypok. O6001eHIE 1
58 CI/ICTI;MaTI/BZ pI/I}I 3HaHUH / bubmorexa OK
. H https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas nmpoBepodHas padota
KonTtponpHas padora Ne4 o reme
59 «Crpoenne atoma. XuUMHUYECKas CBSA3b» bubmorexa OK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepoyHasi paboTta
60 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubmuoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nunoreka [JOK
61 4
OHHA XHMHITICCKA CBAD https://m.edsoo.ru/00adac34
2 KoBanenTHas noyisipHasi XuMudeckas bubnmnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKas bubmuoreka [JOK
CBs3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCICHUS bubmuorexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEITbHO-BOCCTAaHOBHUTEIIHHBIC 1 bubmoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
66 OKuCIuTeIN ¥ BOCCTAHOBUTEIIN 1 hitps://m.cdsoo.r/00adb076
OBIIEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
[Tepuoanyeckuit 3aKoH.

1 [lepnonnueckas cucrema 1 bubnuorexa [IOK
XUMHUYECKUX 3yieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK

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

3 Krnaccudukarus 1 HOMEHKIaTypa | bubmuoreka [JOK
HEOPraHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI | Bbub6nunorexa [JOK
KPUCTALTUYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtpomnsHas padora Nel o teme

5 «IToBTOpeHue u yriayOiaeHue 3HaHUI 1 1
OCHOBHBIX Pa3fesioB Kypca 8 Kiiaccay

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 pa3IuyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUUYECKOU

7 eaknuu. [lonsaTre o roMOreHHBIX U 1 bubnnorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
FE€TEPOTreHHBIX PEaKIUIX
[ToHsTHE O XUMUYECKOM PaBHOBECHH.

bubnunoreka [JOK
8 @akTopsl, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKON pCaKuu U IMOJIOKECHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOTO paBHOBECUA

OKMCIIUTEIbHO-BOCCTAHOBHUTEIIbHEIE

Bubmunorexa [IOK

9
peaxknuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUUECKOMN
10 nccorranuyu. CUiIbHBIE U C1a0bIe bubmorexa HOK
a HHarH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MouHble ypaBHEHNSA PEAKIIUN budmiorexa LIOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHUU B CBETE MIPEACTABICHUMN bubmaorexa LOK
pv)I https://m.edsoo.ru/00add5d8
00 3NIEKTPOTUTHYECKOH TUCCOIMAIIAN
XHUMHUYECKHAE CBOMCTBA COJIEH B CBETE
13 [IPEICTABICHUNA 00 bubmmorexa TIOK
peA . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIIUAIINMI
14 [TousgaTue o ruaponan3e coje Enbmrorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6moreka LIOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «II;)CHIeHI/Ie 3Kcrfe UMEHTAJIbHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy»
KonTponbnas padota Ne2 o reme
17 «DNEKTPOIUTHUECKAS IUCCOLAALA Bubmorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B paCTBOPAX»
OO011as xapakTepUCTHKA IaJOre€HOB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpuMepe bubmaorexa LOK
p p https://m.edsoo.ru/00addfe?
xJjiopa
19 Xnoposonopona. ConsiHas KUCIIOTA, bubnmnorexa [IOK



https://m.edsoo.ru/00adcade
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XUMHUYECKUE CBOMCTBA, MOIYUYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade 104

[TpakTrueckas padora Ne 2 mo Teme

. bubnuorexa [JOK
20 «IlomyueHue CONSTHOM KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3Yy4YEeHHE €€ CBOWCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHUYECKUX PeaKIuil, €CIU OIUH U3 bubnmorexa [OK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [LIOK
VIA-rpynrsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOM(UKALIUY CEPBHI.
7 HaxoxneHune cepbl 1 €€ COeIMHEHUI bubmuoreka [IOK
B MpUpOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/i, CTpoeHue, bubmuoreka LIOK
(bu3MUecCKue 1 XUMUIECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 busznuecKue 1 XUMUYECKHE CBOICTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE IPOMBILUIEHHOTO crioco0a
26 IIOJIy4Y€HUs] CEPHOMN KUCIIOTHI. bubmuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAUHEHUSIMU
cephl
7 Brruncienne MaccoBO# JOJIM BBEIXO/a Bubmunorexa [IOK
MPOIYKTa PEaKINU https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpynnsl. A30T, pacipocTpaHEHHE
B npupojie, Gu3nvecKue u
XUMHUYECKHE CBOMCTBA

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

AMMuak, ero puznyeckue u

bubmoreka [JOK

29 €CKHE CBOMCTBA, ITOJIyYeHHUE
RUMHIHCCKHC CBOMCTRA, TOMYACHAC 1 https://m.edso0.ru/00adf004
MIPUMEHCHHE
ITpaktuueckas padora Ne 3 o Teme

30 «ITonyuyenne aMMuaka, M3ydeHHe ero bubmmorexa [OK

. y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e¢ hu3nIecKue u bubmuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MHHEPATBHBIX

32 00peHn. XMMHYECKOE bubmrorexa LIOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHUSIMH a30Ta
dochop. Okxeun docdopa (V) u

33 q)ocg))o pHaSI Kncn((l))Ta q:bprl)sn(qellme u bubmorexa OK

P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJIyYECHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX yI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHOMN Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Vraepon, pacipocTpaHeHHe B

35 pu z e gmﬂzecgl)/le U XUMHYECKUE bubamorexa LOK

p P o https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6mnorexa [IOK

XUMHYECKHAE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosiorn4yeckre npoOiIeMsl,
CBsI3aHHBIC ¢ OKcuIoM yriaeposaa (1V)

37 YronbHasg KACIOTa U €€ CONU bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[Tpaktuueckas padora Ne 4 o Teme

13 "[losrydyeHne yriekucioro rasa. bubmuoreka [IOK
KadectBennas peaxius Ha kKapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHBIC TOHATHUS 00
39 OpraHNYeCcKUX BEIIECTBAX KaK O bubnnorexa [OK
P https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX yTIIepoia
40 Kpemnuuii u ero coefuHeHUs bubnnorexa LOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue

41 AKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME bubmmoreka [JOK
«BaxkHeimme HeMeTaJJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTTHEHHUS
KonTponbnas padota Ne3 o teme

. bubmuoreka [JOK
42 «BaxkHeunme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ae0e18
COCITMHEHUS
OO01as XxapakTepUCTUKAa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U bu6mmorexa [IOK
MEeTa/UINYeCKas KpUCTaInIecKas https://m.edsoo.ru/00ae103e
pemérka. dusznyeckue CBONCTBa
METaJIOB
XMMUYECKHEe CBOMCTBA METAJIIIOB.

. bubmoreka [IOK

44 DNEKTPOXUMHUUYECKUH PAJT

HaprDKeHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ael1156
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OOmme crnocoObl MOTy4YEeHUs
MmetaiuioB. CiuiaBel. Berauciaenus mo

45 aBHEHUSIM XUMHUYECKUX PEeaKIIUi bubnnorexa [IOK
yp PeaKIH, https:/m.edsoo.ru/00ae1156
€CJIM OJH U3 PEareHTOB COACPKUT
MPUMECH
46 ITonsTHE O KOPPO3UH METAJIJIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henoumpie meTanbt https://m.edsoo.ru/00ac14b2
43 Oxcupl ¥ THIPOKCUIBI HATPUA U bubnuoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lenoyno3eMenbHBIC METAJIIBI — bubmoreka [IOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ae15e8
. bubnuoreka [JOK
50 Baxueliniie coefMHEHNS KaIbIIHs
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTkoCTh BOMBI U CITOCOOBI €€ bubmoreka [IOK
52
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[Tpaxktuueckas pabota Ne 6 o Teme
53 "XXécTkocTh BOABI U METOJIBI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 PN Sp—- bubmoreka [IOK
https://m.edsoo.ru/00aec1c64
55 AmM@doTepHble CBOMCTBA OKCHUJIA U bubnuorexa LIOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomoreka 110

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[LI, TUAPOKCUABI U COJIN KCIIC3a

bu6nunorexa [JOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O0001IEHE U CHCTEMATH3AIAA
3HAHUI
[IpakTuueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«BaxHenme MeTabl U uX https://m.edsoo.ru/00ae3de8
COEIITHEHUS
Boruncnenus no ypaBHeHUAM
XUMUYECKUX PEAKIUH, €CIIU OJUH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoteka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXO/A MPOTYKTA
peakuuu
61 O06o011eHne 1 cucTeMaTH3alus
3HaHUU
KonrpomnsHast padora Ne4 o teme
62 «BaxkHennme MeTalibl 1 X
COEJIMHEHUS
63 Bemecrsa u Marepuansl B bubnmnoreka [IOK
MOBCEIHEBHON JKU3HH YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubmuoreka LIOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnn bubnuoteka LIOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepubIil ypok. O6001IeHNE 1 bubmuoreka [IOK
CUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepHbIil ypok. O60011eHNE 1 bubnuorexa [IOK
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cHCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00adb33c¢

68 PesepBHbIit ypok. O600mIeHre u

CHUCTCMAaTHu3alusia 3HAHUHI

bubnuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHOM TPOT'PAMMBI

8 KUIACC

Kox
NpoBepPsieMOro
pe3yabrara

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘{aJ'IBHBIe XUMHUYCCKUC ITOHATHA»

1.1

pPacKpheIBaTh CMBICH OCHOBHBIX XHMHYECKUX TIOHSATHH: aToM,
MOJICKYJIa, XHUMHYECKHI O3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMech (OJHOpPOIHAs M HEOJHOPOIHAsS), BAJICHTHOCTD,
OTHOCHUTENIbHAS aTOMHAs W MOJICKYJISIpHAas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJISI XUMHYECKOTO
DJIEMEHTA B COCJIMHCHUH, MOJISPHBIA O0BEM, XMMHUYECKash pPEaKIlus,
KIacCU(pUKAIUS  peaklMidi:  peakiuu  COCNWHEHUs,  peaKluu
pa3liOKEHUs, pPEaKUWH 3aMEUICHHs, peaknuu OOMeHa, 5K30- U
SHJOTEPMUYECKUE PEaKIMH, TEIUIOBOM 3(P¢dEeKT peakiuu, pacTBOp,

MacCCoBas A0JA BCIICCTBA (HpOHCHTHaﬂ KOHL[GHTpaI_[I/ISI) B paCTBOpPEC

1.2

HIUTIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX HOHATHH U

IMPUMCEHATH OTU IMMOHATHA IMPU OITMCAHUHK BECIICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY IJIsi COCTaBJieHHs (opMyll

BEIIIECTB U YPABHECHUN XUMHYECKUX PEAKIINH

1.4

PaCKpLIBATh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCOANHECHUAX

1.6

KJIacCU(UIIMPOBATh XHUMHUYECKHE pEaKkuuu (M0 YUCIy W COCTaBy

YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY 3 (eKTy)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYKO MACChI

BCIICCTB




1.8

BBIUUCIIATE MACCOBYIO JOJIFO XHUMHUYCCKOI'O 3JICMCHTA II0 (bopMlee

COCIMHCHUS,

1.9

BBIUHUCJIATH MACCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl MMO3HAHUS — HAOJIOJEHUE,
U3MEpeHHe,  MOJENUPOBAaHME,  HKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «BaxHeline npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY»

2.1

paCKkpbeIBaTb CMBICJI OCHOBHBIX XHWMHYCCKUX TTOHSTHH: OKCH[,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpeAeATh MPUHAIIEKHOCTh BEIIECTB K ONpEAEIEHHOMY Kiaccy

coeuHEeHMH no popmynam

23

KJIaCCI/I(i)I/ILII/IPOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAas OMHCAHHE MpPUMEpaMu

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUIA

2.5

MMPOrHO3UpPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
Ka4CCTBCHHOI'0 COCTaBad, BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/H‘/'I B PA3JIMYHBIX YCIIOBHAX

2.6

CIeI0BaTh MpaBWJIaM TOJb30BAHUS XUMHUYECKOM TIOCYAOH W
nabopaTOpHBEIM 000PY/IOBAaHUEM, a TAaKXe IpaBUjaM OOpalleHus C
BEUIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU IO BBINOJTHEHUIO
71ab0paTOPHBIX XUMUYECKUX OMBITOB IO TMOJIYYEHHIO M COOMpaHHIO
ra3000pa3HbIX BEMIeCTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € ONPEAEIEHHONM MacCOBOM JIOJEW PacTBOPEHHOIO
BELIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIENOYeH M KUCIOT C TOMOIIBIO

MH/IMKATOpOB (JIakMyc, peHoN(TanenH, METUIOPAHXK U APYTHe)

2.7

MPOBOAMTH PACUEThI O YPABHEHUIO XUMUYECKOU PEaKIINH

Ilo Teme: «llepmognueckuit 3akoH u Ilepumonnueckas cucrema
xumudeckux snemeHTtoB . WM. MengeneeBa. CrpoeHue aTOMOB.

Xnumuaeckas cBsI3b. OKHUCINTENHFHO-BOCCTAHOBUTEILHBIC PCaKIInum»

3.1

pacCKpbeIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX MMOHSTUH: AApO aTroma,
BJIGKTpOHHBIP'I cloit aToMa, aTOMHasAa Op6I/ITaJ'Ib, paauyc aroma,

XUMHUYCCKasl CBA3b, IMOJIApHAss W HCIOJIKIPHAsd KOBAJICHTHAA CBA3b,




QJICKTPOOTPUIATCIIbHOCTL, HWOHHAasA CBA3b, HWOH, KAaTUOH, 4aHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(UIMPOBATh XUMUYECKUE 3JIEMEHThI
OIKCBIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy lleproguueckoit
CHUCTEMBl XHMMUYECKUX DJIEMEHTOB: pa3janyaTb IOHATHS «IJIaBHAS
3.3
noarpynmna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,
«MaJble» U «OOJBIINE) MEePUO/IBI
packpeiBaTh cMmbIca Ilepuoguueckoro 3akona J[.M. Menneneesa:
14 JIEMOHCTPUPOBATh TOHUMAHUE NIEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
' XUMHYECKHX DJIEMEHTOB OT HX noyiokeHus B [lepmoanueckoit
CHUCTEME
COOTHOCHTH  00O3HAueHHs, KOTOpPbIE HMEITCI B  TaOmuIe
«llepponnueckas  cucrema  XUMUYecKux  siemeHTtoB  J[.HM.
3.5 MenzaeneeBa» C YHMCIOBBIMH XapaKTEPUCTUKAMM CTPOEHHMS aTOMOB
XMUMUYECKUX 3JEMEHTOB (COCTaB M 3apsja  sfapa, oOlee 4YHCIo
AJIEKTPOHOB U PACIPeAEICHUE UX M0 AIEKTPOHHBIM CIIOSIM)
3.6 ONpeNeNATh  CTENEHb  OKUCJIEHUS  DJIEMEHTOB B  OMHApHBIX
' COCIMHEHUAX
37 ONpeNeNIATh BHUJ XUMHUYECKOW CBS3UM (KOB&JIEHTHAas M HOHHAas) B
' HEOPraHUYECKUX COCIUHEHUAX
9 KUIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsAEeMoOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara

1

ITo Teme: «BeliecTBo 1 XuMHU4ecKas pPCaKmusa»

1.1

pPacKpheIBaTh CMBICT OCHOBHBIX XWMHYECKHUX TIOHSITHHA: pacTBOD,
AIIEKTPOJMTHI, HEIIEKTPOJUTHI, 3SIEKTPOIUTHYECKAS JUCCOIMAIIHS,
peakuud HMOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOe pPaBHOBECHUE,
oOpaTumblie u HEoOpaTUMbIe peaxuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIIEHBIC peaKmum, OKHCITUTEIIb,
BOCCTAaHOBHTENIb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aMpOTepHOCTh,  XUMHUYECKass  CBsA3b  (KOBaJIeHTHas, HOHHa,

MeTaJIJII/I‘-IeCKaH), KpucCTaJllinueCcKasd peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKOMH pCakuuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX NOHATHN H

IMPUMCHATD OTH IIOHATHUSA ITPH OIIMCAHHUH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKONW TUCCOLUALMU KHUCIOT,
miefiouel M cojeil, MOJHbIe M COKpall€HHbIE YpPaBHEHUS pEaKIMi

WOHHOI0 0OMeHa

1.4

pacKkpbeIBaTh CYHIIHOCTHE OKHUCIUTCIIBHO-BOCCTAHOBHUTCIBHBIX pea1<um71

MOoCpCACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OaaHca 3TUX peaKI_[I/Iﬁ

1.5

MPOBOAUTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIINU

Ilo temam: «Hemeramisl U uMX coequHEHUSA» U «MeTalipl U HUX

COCITMHEHMUS

2.1

XapaKkTepHu30BaTh (OMUCHIBATE) OOIIHME U CIICU(DUIECKUE XUMHUECKUE
CBOMCTBA TPOCTBIX W CJIOXKHBIX BEIIECTB, MOJTBEPXKAas ONMUCAHUE
pUMepaMi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINUX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHMSI PEaKIMil, MOATBEPKIAIONINX CYLIECTBOBAHUE

FeHETHYSCKON CBI3U MCXKIY BCUICCTBAMHU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTpOCHUA,
BO3MOXHOCTH IPOTECKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3/IMYHBIX

YCIOBUSIX
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cllefloBaTh IIpaBUJaM  IIOJIb30BaHUS XMMHUYECKOM MOCyAoll U
nabopaTopHbIM 000pYyIOBaHMEM, a TaKXKe IpaBWiiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLUMSMHU [0 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKHX OMBITOB MO TOJYYCHHUIO M COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIECKUCIOTO Ta3a)

2.5

MPOBOJNTHh PEAKIHUU, MOATBEPKIAIONINE KAadeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIIO3HABATH OIBITHBIM IyTEM XJIOPHUI-,
Opomupa, womua, kKapOonar, ¢ocdar, cwimkar, cyabdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHUS, MOHBl HM3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEILECTB

I[To Teme: «XuUMuS M OKpy’Karolias cpesa»

3.1

pacKkpblBaTh  CMBICI  OCHOBHBIX XuMmuyeckux mnoHstwii: [IJIK

BCHICCTBA; KOPPO3HA MCTAJLJIOB

3.2

IIPUMCHATE OCHOBHBIC OIICpanuu MBICIIMTETbHOM JACATCIBHOCTU —




aHajiu3 MW CHHTC3, CpPaBHCHUC, O606I_I_ICHI/IC, CHUCTEMATHU3allUIO,
BBIBJICHUC NPUYUHHO-CICACTBCHHBIX CBs3CH — IJie U3YUCHUA
CBOICTB BC€IICCTB U XUMHYCCKHX peaKImﬁ; €CTCCTBCHHOHAYYHBIC
MCTOAbI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHHC,

AKCIIEPUMEHT (peanbHbBIN U MBICIICHHBIH )




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPRKAHUSN

1

HepBOHaLIaJ'IBHBIe XUMHWYCCKUEC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BEILIECTB

1.2

IlousTue o MCTOJaXx IMO3HaHUsA B XMMUH. Yucteie BCIICCTBA U CMCCH. Crioco0n1

paszaesieHust cMeceit

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue d3neMeHThl. CHMBOJBI  XUMHYECKHAX

351eMeHTOB. [IpocTbIe U ClI0’KHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyia. BaneHTHOCT aTOMOB XMMHUYECKHUX HJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTenbHas  aTOMHas — Macca.
OTtHocuTenbHas MOJEKyJIIpHas Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3anmocBsA3b KOJHWYECTBa,
Macchl W 4HWCIa CTPYKTYPHBIX €IWHUIl BemiectBa. Pacu€rel mo ¢opmynam

XUMHUYECKUX COSIUHECHUM

1.6

dusndyeckre ¥ XUMHYCSCKHE SBIICHHUS. XHMHYECKas peakuusa u eé IIPpU3HAKH.
3aKoH COXPAHCHUS MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA. KJ'IaCCI/ICI)I/IKaI_[I/IH

XUMHUYECKUX peaKIui (COeIMHEHMUS, pa3JIoKEeHUs, 3aMeleHuUsI, 0OOMEHa)

1.7

XUMHUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYy10i1, C IpaBHIIaMu
pabotel B saboparopuu U npuéMamu oOpaimieHuss ¢ J1abOpaTOPHBIM
o0OpyJIOBaHUEM, H3yYeHHE M ONHCaHUE (PU3MUECKHX CBOWCTB 00pas3IoB
HEOPraHUYECKUX BENIECTB, HaOMOJeHHEe (U3NYEeCKUX (TUIaBJICHHE BOCKA,
TasHUE JIbJla, paCTHpPaHUE caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUs BOJBI) U
XMMUYECKUX  (TOpeHHME  CBEYM, MPOKAIMBAHWE  MEIHOH  IPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIOTOM) SIBJICHUM, HAOJIIOJCHUE M OIMCaHUC
NMPHU3HAKOB MPOTEKaHHWS XHUMHYECKHX peakiuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOWM KHUCIOTHI C XJOpUJIOM Oapusi, paslioKeHHe
runpokcuaa Meau(ll) mpu HarpeBaHuM, B3auMMOJIEICTBUE KeJe3a C pacTBOPOM

conu menu(Il), nzydyenne crocoboB paszzaeneHust cMecel (C MOMOIIBI0 MAarHUTa,




(pI/IJIBTpOBaHI/Ie, BBIITApUBAHUC, AUCTUILIALINA, XpOMaTOFpEl(I)I/ISI), IMPOBCACHHUC
OYHCTKHU HOBapeHHOfI COJIH, Ha6JIIO[[eHI/Ie " O CaHUC PE3YyJIbTATOB ITPOBCACHUA
OIlbITa, HWJUIIOCTPUPYIOUICTO 3aKOH COXpPAaHCHUA MACChbl, CO3AaHHC MoOJeIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwnerinme npeicTaBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3leMeHT M MpocToe
BemecTBo. Haxokaenwe kuciaopoja B mpupoje, GU3MYecKre M XUMHYCCKUE
cBoiictBa (peakuuu ropeHus). Oxcunel. [lpumenenue kucimopoma. CriocoOb
MOJTyYSHHsT KHUCIIOpoJia B JIA0OpaTOPUM W MPOMBIIUIEHHOCTH. Kpyrosopot

KHCJIOpOJa B ITpUpPOJICL. O30H — AJUIOTPOITHAA MOI[I/I(I)I/IKaI_[I/IH KHCJIOpOJda

2.2

TernoBoi 3G HEeKT XUMUYIECKON peakiny, TEPMOXUMUIECKHUE YPaBHEHHUS, IK30-
Y SHJIOTEPMUUYECKHE peakuu. TOMINBO: YroJib U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHHE TTapHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOs
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Bonopon — snemeHT M mpocToe BemecTBo. HaxokaeHne Bomopoaa B TPUPO/IE,
¢u3nueckne W XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIIOCOOBI MOTyYEeHUSI.

Kucnore! u conn

24

MonsipHblil 00bEM ra30B. Pacu€Thbl 10 XUMHUECKUM YPaBHEHUSIM

2.5

®dusnyeckne CcBoMcTBa BOAbL. Boma kak  pactBopuTenb. PacTBOpBIL.
Hacepiiennble 1 HEHACHIIEHHBIE pacTBOPbI. PacTBOpUMOCTh BEUIECTB B BOJIE.
MaccoBasgs oyt Bewiectsa B pacTBope. XHMMHYECKHUE CBOMCTBA BOJBIL.
OcHoBanusi. Posb pacTBOpoB B MpupoJe U B KU3HU uenoBeka. Kpyrosopor
BOJBl B MpUpOAE. 3arpsA3HEHHWE MpUPOIHbIX BoA. OXpaHa W O4YMCTKA

INpUPOAHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeauHeHnid. Oxcuapl. Knaccudukarus
OKCHJIOB: cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Du3udeckne U XUMHYECKHE

cBOMCTBA OKCUIO0B. Ilomydenne okcunos

2.7

OcHoBanms. Krnaccudukamuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiatypa ocHoBaHMi. PU3NYECKHE U XMMHYECKUE CBOMCTBA

ocHoBaHMi. [TonmyueHne ocHOBaHUI

2.8

Kucnotel. Knaccuduxamnus kucinor. Homenknarypa kucior. Ousnyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psg aktuBHoctu MeTtaiwioB H.H. bekerosa.

[Tonydenue kucior

2.9

Comu. Homenknatypa coneil. dusnueckue ¥ XMMHUYECKHME CBOWCTBA COJIEH.

[Tomyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHNUYCCKUX COeTUHEHUI

2.11

XVAMUYECKMI  DKCICPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONEPIKAHUSA
KHCIIOpO/a B BO3JyXe, IMOJy4YeHHE, cOOMpaHue, paclio3HaBaHME M H3YydeHUE
CBOWCTB KHCJIOPO/a, HAOMIO/ICHHE B3aMMOICHUCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOZHUKHOBEHHUS U MpEKpallleHus ropeHus (moxkapa), O3HaKOMJIEHHUE C
oOpa3liaMi OKCHUJOB U OIIMCaHME HUX CBOMCTB, INOIy4eHue, coOupaHue,
pacrio3HaBaHME W M3Y4YEHHME CBOWCTB BOJOpoJa (rOpeHHe), B3auMoJecTBUE
Bojiopoaa ¢ okcuaom Menu(Il) (Bo3aMOXHO HUCIOIB30BaHUE BUACOMATEPHATIOB),
HaOrosleHue 00paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
0COOEHHOCTEH pPACTBOPEHMsI BELIECTB C Pa3IM4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHON MACCOBOM [I0JIEH PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJBl C MeTallaMu (HaTpueM U KaJlbLIMEM)
(BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPUATIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIeJOoYed C IOMOIIbI0 HMHAWKATOPOB, HCCIENOBaHHE 00pa3lioB
HEOPraHMYeCKUX BELIECTB PA3JIUYHBIX KJIACCOB, HAOIIOAEHUE W3MEHEHUS
OKpacKM HWHAMKAaTOPOB B pacTBOpax KHUCIOT U ILIENOYEH, U3ydYEeHHE
B3aumojeiicTeus okcuga meau(Il) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C
METaJUIAMM, PEAKINK HEUTPAIU3alkH, OJy4eHHE HEPACTBOPUMBIX OCHOBAaHH,
BBITCCHEHHE OJHOIO MeTaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
JKCIIEPUMEHTAIbHBIX 3a/1a4 N0 TeMe «BakHeillmme Kiacchl HEOPraHUYECKHX

COEIUHEHUN

[lepnonnueckuii 3akoH u [lepuonnueckast cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. Ctpoenue aToMoB. XuMHU4eckasi CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITUN

3.1

[lepBble TOMBITKM KiIacCH(UKAUM XUMHUYECKMX 3iieMeHTOB. [loHatue o
rpynmnax CxXOJHBIX 3JICMCHTOB (HICJIO‘-IHI)IC n IICJIIOYHO3CEMEIIbHBIE METAJJIbI,
raJIOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yrT ampOoTepHbIC

OKCHUJbI U THAPOKCHUIBI

3.2

[lepnonnueckuii 3akoH. [lepnonnueckas cucteMa XMMUYECKUX 3i1eMeHTOoB J[. 1.
Mengeneesa. Koportkonepuognas u JUINHHONIEPUOAHAS (bopmbI
Ilepponnueckorr cucreMbl xumuyeckux odsemeHToB J[.M. Menneneesa.
Ilepponsr u rpynmsl. PU3MYECKUH CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

IIEPUO/Ia U TPYIIIIBI JIEMEHTA
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Crpoenune aromoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponbl. CtpoeHue

OJICKTPOHHBIX 000JI0YEK  aTOMOB MEPBLIX 20 XUMMYECKHX DJICMECHTOB




[Tepuonuueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA MO ero noyioxenutro B [lepuoanueckon cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajauyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJIMYECKMX M HEMETANIMYECKMX CBOMCTB IO TpYyNNaM U IEpUOJaM.
3nauenue [lepuoanueckoro 3akoHa u [leproauueckoll CUCTEMbI XMMHYECKHX
3JIEMEHTOB ISl Pa3BUTHS HaykKu U npakTuku. [[.W. MenneneeB — yu€Hblid U

I'paXaaHUH

3.5

Xumuyeckass cBsizb. KoBanmeHnTHas (MOJsipHAas U HEMOJISpHAsi)  CBS3b.

9J'IeKTpOOTpI/II_[aTCJ'IBHOCTB XHMHYECKHUX 31eMeHTOB. MloHHas CBA3b

3.6

Crenenb oxuciaeHus. OKUCIHTESILHOBOCCTAHOBUTEIBHBIE pcaKknum. HpOIIGCCI:I

OKHCJICHHS B BOCCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XVMMUYECKUI JKCHEPUMEHT: U3y4YeHHE O0Opa3llioB BELIECTB METALUIOB U
HEMETAJUIOB, B3aWMOJCHCTBHE THIAPOKCHUIA LUHKA C PACTBOPAMU KHUCIOT H
LIEJI0YEH, MPOBEACHHUE ONBITOB, WIIKOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBHTCIBbHBIX peaKuHﬁ (FOpCHI/Ie, pCaKknuun pas3jioKCHUs, COCILI/IHCHI/I}I)

9 KIIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKRAHUA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuoguueckas cucreMa XMMUYECKUX 3JIeMEeHTOB J[. M.
MenpaeneeBa. CTpoeHHe aTroMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kajus, KalblMs M UX
COCMHEHUM B COOTBETCTBHM C IIOJOKEHHEM 3JIeMEHTOB B Ilepmommueckoi

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CtpoeHue BemiecTBa: BHUIbl XUMHUYECKOM CBSI3U. THIBI KPUCTATIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
¥ BUJa XUMHUYECKOU cBsi3u. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUIECKUX
BeIIeCTB (MEXIYHApPOJHAsI W TPUBHAIbHAS). XHUMHUECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCSA K  Pa3JIMYHBIM  KJlacCcaM  HEOPTaHWYECKUX  COCTUHECHUH,

FCHCTUYCCKAsA CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMH4YeCKUX peakiuil Mo pa3IuuHbIM MpU3HaKam (M0 YUCITy U
COCTaBy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(deKTy, Mo

U3MEHEHMIO CTEIICHEH OKMCICHHUS XMMHYSCKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




oo y4aCTuro KaTanmaTopa). DK30- u OHAOTCPMUYICCKUC pcaKkuuu,

TEPMOXUMHYECKUE ypaBHEHU. [[OHATHE O CKOPOCTH XMMHUUYECKON peaKU

1.4

ITousitre 00 06paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. Ilonstue o
TOMOTCHHBIX U T'CTCPOTCHHBIX PCAKIUAX. IloHsITHE O XUMHUYECKOM PaBHOBCCHU.
q)aKTOpI)I, BJIMAIOIIUE Ha CKOPOCTH XHUMHYCCKON PCakMn M IIOJIOKCHUC

XUMHNYECKOT'O paBHOBECHUA

1.5

OKMCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIE pCaKkuuu, 3JI€KTpOHHBII>'I 6aJ1ch
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHOM  peakuun. CocTaBieHUE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEaKIUil C HCIOJIb30BAaHHEM METo]la

SJICKTPOHHOT'O Oaitanca

1.6

Teopust 2MEKTPOJIUTUYECKON AUCCOIUALMHU. DJIEKTPOJHUTHI U HEIJICKTPOJIUTHI.
Karuonbl, aHnonsl. MexaHu3M JUCCOLMALMK BEUIECTB C Pa3IMYHbIMU BUIAMHU
XUMHYECKOU cBsi3u. Crenenb aucconuanuu. CUIbHBIC U CIA0BbIE JIEKTPOIUTHI.
Peaknuun nonHoro obMena. YcClnoBus NMPOTEKAaHUs PEAKIMl MOHHOTO OOMEHa,
MOJHBIE M COKpAaIllEHHBIE HOHHBIE ypaBHEHHsS peakiuid. CBOWCTBAa KHCIOT,
OCHOBaHMH M COJEHl B CBET€ MPEICTABIEHUH 00 DIEKTPOIUTUYECKON

muccounanu. KauecTBeHHbIe peakiinu Ha oHbL. [loHsTHE O THapOIN3E coeit

1.7

XVUMHAYECKUH SKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJENSMH KPHUCTAUTMYECKUX
pElIETOK HEeOpPraHMYECKUX BEIIECTB — METAJUIOB M HEeMETauloB (rpadura u
ajJiMasa), CJIOXKHBIX BEIIECTB (XJIOpHAAa HAaTpusl); UCCIEAOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XUMHYECKOM pEaKIUu OT BO3JCHCTBUS pPA3IUYHBIX (HAKTOPOB;
UCCJIEJIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BENIECTB,  IpoIiecca
IMCCOLMAIMM  KUCIIOT, IwIeJode M coieil  (BO3MOXKHO HCIOJIb30BaHME
BUJICOMAaTEPUAJIOB); IPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIIEICHHE Ta3a,
oOpa3oBaHHE BOJIbI); OIBITOB, WJUTIOCTPUPYIOIIUX TNPHUMEPHI OKHCIHTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKLU (FOpeHHe, peaKku Pas3sIoKEHHs, COeIUHEHHUS);
pacrio3HaBaHME HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO0 KAYeCTBEHHBIX PEeaKLUit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHEBIX 3a/1a4

Hewmeranne! u ux COCAUHCHUA

2.1

OOmiass  xapakTepucThka rajioreHoB. (OCOOEHHOCTHM CTpPOEHHUSI AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe XJjopa
(B3auMozielicTBUE C MeTajylaMM, HEeMeTalllaMu, IiejiodaMu). XJIOpOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHEC CBOﬁCTBa, IIOJIYYCHUC, IIPUMCHCHUC. HeﬁCTBHe




XJIOpa U XJIOPpOBOJAOpPOAA Ha OpraHu3M YCJIOBCKA. Baxwneiimue XJIOpuabl U UX

HaxO0X/JIEHUE B MPUPOJIE

2.2

OOmas xapakrepuctuka 3j1eMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe CTereHN okucieHus. CTpoeHne u (pU3nUEcKre CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOJAa U CEpbl. AJUIOTPONHBIE MOAU(DUKALMU
KHCJIOpoJa U cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOpPOJ, CTPOECHUE,
¢usnyeckue M XUMHUYeCKHe cBOMCTBA. OKCHIBI cepbl Kak IMpeACTaBUTENIN
KHCJIOTHBIX OKcHIOB. CepHas KUCIIOTa, (PU3NUYECKHE M XUMHUYECKHE CBOWMCTBA
(oOmmre Kak MpEaCTaBHTENS Kiacca KUCIOT W crenupuieckue). XUMHUECKIe
peaKluy, JeKallue B OCHOBE IPOMBIIIICHHOTO CHoco0a IOJy4YEHUS CEepHOM
kucnotel. Ilpumenenune. Coim cepHON KHUCIIOTBI, Ka4eCTBEHHAs peakLMs Ha
cynbdar-uoH. HaxoxaeHnue cepsl U €€ COSIMHEHHMH B MpUpojae. XUMHUYECKOe
3arpsi3HEHUE OKPYKAoUIeH Cpelbl COCOUHEHMSIMH Cepbl (KHCIOTHBIE O,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS
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OOmass xapakTepucTHKa 3JIeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUS. A30T, paClIpOCTPAHEHHUE B IIPUPOJIE,
¢du3nyeckue u xumuueckue coiicrsa. KpyroBopor azora B npupoje. AMMHAK,
ero (pu3MYecKue M XUMHYECKHE CBOWCTBA, MoylydeHue M npumenenue. Coiu
aMMOHMSI, WX (U3NYECKHEe U XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha MUOHbl aMMOHUS. A30THasi KHUCIOTa, €€ MOJIyUYeHHE,
¢u3nyeckue M XMMHUYECKUE CBoOMcTBa (00LIMEe Kak IpeJCTaBUTENs Kiacca
KUCIOT U crneuupudeckue). Vcnonbp3oBaHue HUTPATOB M cOJiell aMMOHHS B
Ka4yeCTBE MUHEPAJBbHBIX YJOOpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COSMHEHUSIMU a30Ta (KUCIOTHBIE JT0%K/IU, 3arps3HEHHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, ammorponHsie Mogudukanun hocdopa, GUINIECKUE U XUMHUECKHUE
cBoiictBa. Oxcupg docdhopa(V) u dochopHas kuciora, (HU3NUECKUE U
XMMUYECKHE CBOWCTBA, mMoiyueHue. lcmosip3oBaHue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA0OpeHU

2.5

OO6mrast xapaktepucThka 3yeMeHTOB I[VA-rpynmel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIECHHUS. YTIEpoJ, aUIOTPOITHbIE
Moau(UKAIMK, PACTIPOCTPAHCHHE B TpHUpone, (PU3MYECKHe U XUMHUYECKHE
cBoiictBa. Ancop6musi. Kpyrosopot yriaepoga B mpupone. Okcumbl yriiepona,
ux (u3nMYecKkre W XMMHUYECKHUE CBOICTBa, NEMCTBUE HA KHUBBIE OPTaHU3MBI,

MOJIYUYCHHUC U IIPUMCHCHUC. OKOJIOTHYECKHUE HpO6J'ICMBI, CBA3aHHBIC C OKCHUJIOM




yrinepona(IV); rumoresa ri00aabHOrO MOTEIUICHHS KJIMMATa;, MapHUKOBBIN
apdekr. YrompHas KUCIOTa M €€ COMM, MX (U3NYECKUE W XUMHUYCCKHE
CBOICTBa, mojyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOoHart-
HoHbl. Vcnosb3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

IlepBoHauyanbHble MOHATHS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepojga (MeTaH, 3TaH, ITWJEH, AaleTWIEeH, 3TaHoJ, TJHMLEPHH, YKCyCHas
kucinota). X coctaB m xummueckoe crpoeHue. [loHsTHe 0 OHONOTHYECKH
BAKHBIX BEILECTBAX: >XHpaX, OenKax, YIJIeBOJaX — U HMX pOJIM B JKU3HU
yejgoBeka. MarepuaabHOe €IMHCTBO OpPraHMYECKMX M HEOpPraHMYeCKHX

COEIMHEHUH

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOMCTBA, IMOJyYEHHE U
npumeHnenue. CoenuHeHus KpeMmHHS B mpupojge. OOmue mnpeactaBieHus o0
okcune kpemHusi(IV) u kpemaueBoit kucnote. CUIUKATHI, UX UCIOJIb30BAHUE B
OBITY, MEUIIMHE, MPOMBIIIUIEHHOCTH. BaskHEHIIIHEe CTPOUTENbHBIE MaTePUAIIbIL:
KepaMuKa, CTEKJIO, ILIEMEHT, O0eToH, jkene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIB30BaHWs CTPOUTCIIBHBIX MaTCpUajiOB B HOBCCI[HGBHOI‘/‘I KHU3HHU

2.8

XUMHUYECKUHN DSKCIIEPUMEHT: M3Yy4eHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPHUI-
MOHbI M HaONIOJICHWE NPU3HAKOB HUX IMPOTEKaHMS; OINbBITHI, OTPaXAIOLIUE
¢u3nyeckne 1 XMMUYECKUE CBOMCTBA TaJIOTCHOB U MX COEAWHEHHH (BO3MOXKHO
HCIOJIb30BAaHNUE BUJEOMATEpUAOB); O3HAKOMIIEHHE € oOpa3uamu XJIOpPHUAOB
(raoreHnI0B); O3HAKOMJIEHHE C o0Opa3laMu cepbl M €€ COCIUHCHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BAaHME BHJEOMAaTEepHaOB); HAOIIOAEHUE Tpoliecca
oOyIJIMBaHUS caxapa MOJ| JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI;
M3yYeHHE XMMUYECKUX CBOMCTB pa30aBIICHHOW CEPHON KHCIIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cylb(paT-uoH M HAOIIOACHUE Ipu3HaKa e€
IPOTEKAHUS; 03HAKOMJICHHE ¢ (PM3UUYECKUMH CBOWCTBaMHM a30Ta, ¢pochopa u ux
COeIMHEHUH (BO3MOXKHO HCIOJIB30BaHUE BHJEOMATEpPHAIOB), OOpa3Lamu
a30THBIX U (HOCPOPHBIX YAOOpEHUH; TIOTydeHUE, COOUpaHNe, paclioO3HABAHUE H
M3y4YeHHE CBOMCTB aMMHaKa; MpPOBEJCHHE KAueCTBEHHBIX pPEaKIHil Ha HOH
aMMOHMSIT U  (ocaT-MOH M U3ydyeHHE NPU3HAKOB UX MPOTEKAHU,
B3alMOJIEMCTBHE KOHLIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEJbI0 (BO3MOXKHO
HCIOJIb30BAHNE BHJIEOMATEPHUATIOB); M3yUEHUE MOJIENEeH KpPUCTAIIMYECKUX
pemérok anmasza, rpadura, ¢yiiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOIMN pacTBOPEHHBIX BEILIECTB aKTUBHPOBAHHBIM YIJIEM U yCTPOWCTBOM




MpoTrUBOrasa; IOJy4YCHHC, co61/1paHI/1e, pacrio3HaBaHUC U HU3YYCHUC CBOICTB
YIJICKUCIIOTO Ta3a; IMPOBCACHHUEC KadCCTBCHHBIX peaKLII/Iﬁ Ha Kap6OHaT- n
CHJIMKAT-MOHbI MW M3YUCHHEC IIPHU3HAKOB HX IMPOTCKAHHA; O3HAKOMIICHHEC C
HpO,HYKL[I/Ieﬁ CHUIMKATHOM MMPOMBIIIJIICHHOCTHU, PCHICHUC OJSKCIICPUMCHTAJIIbHBIX

3aJ1a4 0o Teme «BaxkHelIne HeMeTallJIbl M UX COSAUHECHUI

MeTamisl ¥ BX COSTUHECHUS

3.1

0611_12151 XapaKTCPpUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUHU UX
nojnoxxeHus B llepuwomnueckoi cucreme xumuueckux asnemeHtoB J[.HM.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHue MeTauioB. MeTanindeckas CBs3b U
METa/UIMuecKasi KpUCTaUIMUecKass pemérka. JIEKTPOXUMUUYECKUM  pan

HaIIpSHKEHUN METaJlIOB

3.2

dusnueckrue U XUMHUYECKHE CBOMCTBa MeTayuioB. OO1IMe crnocoObl MoIydYeHus
MeTaiioB. [IoHsTHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. Crassl (CTallb, YyT'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenmounple mMetayuibl: monokeHue B Ileprogudeckodt cUCTEME XUMHUYECKHUX
sanementoB .M. MenpeneeBa; CTpoeHME UX aTOMOB; HAXOXIACHUE B MPHUPOJIE.
dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaust). OKCHUIIBI 1
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeNOYHbIX METAIOB U HX

COEeqUHEHUN

3.4

[llenoyHO3eMenbHBIE  METAVIBl MarHMd M KaJbLUH: IIOJIOXKEHHE B
Ilepunonnueckoi cucreMe xumuueckux aauemeHToB [1.1. Menzaeneesa; ctpoenue
HX aTOMOB; HAXOXICHHUC B IIPUPOAC. duzndeckrue W XUMHYECKHE CBOMCTBA
MarHusi UM Kaibliug. Baxhelmue coeluHeHHs KaiabLMs (OKCHJI, THIPOKCHI,

conu). JKECTKOCTh BOJBI M CIOCOOBI €€ YCTpaHeHUS

3.5

AOMHUHMIA: TIOJIOKEHUE B lleproguyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, cTpoeHHE aroma; HaXokJeHHWE B mpupojae. Dusmueckue u
XMUMHUYECKHE CBOWCTBA amfOMUHMSA. AMGDOTEpHBIE CBOICTBA OKCHIIA M TUPOKCHIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3aeMeHToB J[.1.
MenpeneeBa; CTpOEHUE aToMa; HaxoxkiaeHue B mpupone. dusnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl U coiu sxenesa(ll) u

xene3a(Ill), mx cocraB, CBOMCTBA U TTOJTyYCHUE

3.7

XUMHUYICCKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa311aM1/1 MCETAJIJIOB U CIIJIaBOB,

X (U3MYECKUMHU CBOMCTBAMHU; H3yUYEHUE pE3yJbTaTOB KOPPO3UU METAJIIOB




(BO3MOXKHO HCIIO0b30BAHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUSL OKCHMJIa Kajbllusi M HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHusi JKele3a B  KHUCIopoae (BO3MOXKHO —HCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEAKIMI HA MOHBI
(marnus, kanblus, anoMuHus, nuHka, skenesa(ll) u xenmesa(Ill), memu(Il);
HaOJIOZICHUE M OMHCaHUE MPOIIECCOB OKpAIIUBAHUs MJIAMEHU WOHAMHU HATPHS,
Kamuss W Kaubluus  (BO3MOXKHO  HCIIOJNIB30BAHHME  BHUJICOMATEPUAJIOB);
uccienoBanne aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMHHHUS W THUAPOKCUAA
[IMHKA; PEIIeHNE HKCIIEPUMEHTAIbHBIX 3a1a4 10 TeMe «BaxxHelme MeTauuibl 1

UX COCIUHCHUS)

XuUMHS ¥ OKpYXKaroLas cpena

4.1

HoBele MaTepuansl U TEXHOJIOTHH. BemecrBa U Marepuaibl B IOBCEJHEBHOU
JKU3HU YeJIoBEeKa. XUMHs U 310pOBbE. be3omacHoe UCIOab30BaHUE BEILIECTB U
XMUMUYECKUX peakuuii B ObITy. IlepBas moMoms mpu XMMHYECKHX OXKOTaxX U

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpy>xaromieit cpeapl [TJIK. Poias XxuMuu B penieHHH 3K0JIOrMUECKUX MPOOIeM.
[IpupoaHbie HMCTOYHUKUA YTIIEBOJOPOJOB (Yyrojib, TPHUPOAHBIA Tra3, He(dTb),

MPOAYKTBI UX nepepa60TKH, HX pOJib B 6I>ITy " TPpOMBIIIJICHHOCTH
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XUMUYECKHI SKCIIEPUMEHT: U3ydyeHrne oOpa3oB MaTepHalioB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




IMPOBEPSIEMBIE HA OI'D 10 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBePSIEeMOro
TpeOOBaAHUA

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0230BOTr0 YPOBHSI OCBOEHHS OCHOBHOIi 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero oopa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABA€MOCTHU SBJICHUH MPUPOJIbI, MOHUMaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTAa OOIIeH KyJIbTypbl M MPAKTHYECKOU
JESTEIbHOCTH 4YEJIOBEKAa B YCIOBUSX COBPEMEHHOI'O OOILECTBA;

IMOHUMaHHEC MECTa XUMHHU CPEIUN APYTUX €CTCCTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAxX IMO3HAHUWA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAAaX HUCCICAOBaHWA BCHOICCTB W HUIYUCHUA
XUMHNYCCKHUX peaKI.[HfI; YMECHUEC HCIIOJIB30BAaThb MOACIN JJIA

0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHON AEATEIBHOCTH, CBI3AHHBIX ¢ XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JIOCTHDKEHHSIX
XMMUYECKOH HayKH, UYTO IO3BOJIMT OOYYaIOUIMMCS pPaccMaTpHUBaTh
XHMUIO Kak cdepy cBoeil Oymymiei mpohecCHoHabHOM NesITeTbHOCTH
U cIenaTh OCO3HAHHBIM BBHIOOP XMMHMHU KakK NMPO(MIBHOTO INpeaMeTa

MIpH NEPEX0/ie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHus

Brnagenue cuctemMoll XMMHYECKMX 3HAHMM M yMEHUE NIPUMEHSATH

CUCTCMY XHUMHUUYCCKUX 3HaHHI>i, KOTOpas BKIXOYACT:

2.1

BEDKHGﬁIHHG XUMHUYCCKHUEC IIOHATHUA: XI/IMI/ILIGCKI/II\/JI DJICMECHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOJHAsT CMECh, OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJsIpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaSI Macca, MOJISIpHBIfI
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpeImHsisA), XUMHYECKas
peakiys, peaKkIuh COCAWHEHUS, PpEaKIWH PA3JIOKECHUS, PEaAKIUH
3aMelIeHUs, peaklui OOMeHa, TeruioBoi A (deKT peakiuu, SK30- U
SHAOTEPMUUECKUE PEAKIMH, PACTBOP, MaccoBas JO0JISI XMMHUYECKOIO
AJIEMEHTa B COCIMHEHUM, MAaCCOBAsI IOJIsI M TIPOLICHTHASI KOHIICHTPALIHS

BELIECTBA B PACTBOPE, AP0 aToMa, JJIEKTPOHHBIN CIIONW aToMa, aTOMHAs




opbutanb, paauyc aToMma, BaJIEHTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKasl CBSA3b, AIEKTPOOTPULIATEIILHOCTD, IIOJIIPHAs U HEMOJIAPHAs
KOBAJICHTHAs!  CBA3b, HMOHHAs  CBSA3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUINYeCKass pemeérka (aroMHas, HWOHHAas, MeTaJulndeckas,
MOJIEKYJISIpHAsl), UOH, KaTHOH, aHMOH, AJIEKTPOJIUT M HEIIEKTPOJIMT,
QIIEKTPOJIMUTUYECKAsT  JTUCCOLMAINSA, pEaKIud HMOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTaHOBMTENb, OKHCIEHHME M  BOCCTAaHOBIICHHME, OJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE peakluy,
CKOPOCTb XMMHUYECKOW peakuuu, Karamusatop, IIJAK, xopposus

METaJIOB, CILIABEI

2.2

OCHOBOIIOJIATAlOIIME 3aKOHBl XHMMHHU: 3aKOH COXPAaHEHHUS Macchl,
nepuonnueckuii  3akoH J.M. MenneneeBa, 3aKkOH IOCTOSHCTBA

coCTaBa, 3aKOH ABOTraapo
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TEOPUHU XUMUU: aTOMHO-MOJICKYJISIDHAsE ~ TeOopus, TEOpUs

AJIEKTPOIUTUYECKON AUCCOIIUALINH

Brnanenne ocHOBaMH XUMHUYECKOW TPaMOTHOCTH, BKIIFOUAOLIEH

3.1

yYMEHHUE NMPaBUIbHO UCIOIb30BATh N3yUEHHbIE BELIECTBA U MaTepHalIbl
(B TOM uyHCclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TEPepadOTKH TPUPOJHBIX HMCTOYHHKOB YTIIEBOJOPOIOB
(yrnig, mpupoJHOro rasza, HeTH) B OBITY, CEBCKOM XO3SIICTBE, Ha
NPOU3BOJICTBE U NOHHMMAaHHE 3HAYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHM3Ma YeJI0BEKa; YMEHNE ITPOrHO3UPOBATh BIUSHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HA OpPraHMU3M YCJIOBCKAa M OKPYKAIOIIYIO

MPUPOIHYIO CPETY

3.2

YMCHUC HUHTCIPUPOBATH XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMHU OPYTrUux

y4eOHBIX MPEIMETOB

3.3

HaJIMYMEe OmbITa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMaLUU
0 XUMHUU (HaydyHas M HAy4YHO-IOMYyJISIpHAas JUTEpaTypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaL[I/IIO O BCIICCTBAX, HX
MMpEBpaAICHUAX n IMPaKTUICCKOM MMPUMCHCHUH n YMCHUC

HUCII0Jb30BaTh €€ I PCUICHUA y‘le6HO—H03HaBaTeJ'IBHBIX 3aJa4

BJ'IaZIGHI/IG OCHOBAMH IOHSITHMNHOTO amnmnapara U CHUMBOJHUYCCKOIO

A3bIKaA XUMHUHU IS COCTaBJICHUS q)OpMy.]'[ HCOPraHNYCCKUX BEIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ; OCHOBaMH XUMHYECKOH

HomeHk1atypsl (IUPAC u TpuBuanbHoOi)

VYMmenne OOBICHATL CBS3b IOJIOKEHHS DJIEMEHTA B HepI/IOHI/I‘ICCKOﬁ

CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPpUCTUKaAMU CTPOCHUA AaTOMOB

5 XAMHYECKUX DJJIEMEHTOB (COCTaB W 3apsia sapa, oOInee Yucio
AJIEKTPOHOB), PACHpPECIEHUEM D3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSAM aTOMOB MEPBBIX TPEX MEPHUOIOB, KATUS U KAJIbLIUS
[IpencraBienne 0  MEPUOJMYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJuyC aToma, 3JIEKTPOOTPUIATENBHOCTD),

6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHS JJIIEMEHTOB B
Ilepuoguueckoii cucreme (B MalblX [E€pUOJAaX U  TJIABHBIX
MOATPYMIAaX) U AIEKTPOHHOTO CTPOCHHS aTOMa

7 YMmeHnue kinaccuuIpoBarh:

7.1 XUMUYECKUE IIEMEHTBI

7.2 HEOPraHWYECKHE BEIECTBA

7.3 XUMHUYECKHE PEAKITUHI

8 YMeHue onpeaensTh:

o1 BAJICHTHOCTh W CTENEHb OKUCJICHHS XUMHUYCCKUX DJIEMEHTOB, 3apsil

' MOHA

%o BHJl XMUMHYECKOW CBSI3M WM THII KPHUCTALTMICCKON CTPYKTYpPHI B

' COETMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMI)

8.4 OKHCJIMUTENb U BOCCTAaHOBUTEIb

9 YMeHue xapakTepu30BaTh GU3NYECKUE U XMMHUYECKHE CBONCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aiMas,

9.1 KpeMHui, a3oT, (ochop, cepa, xj0p, HATPUN, KaIWil, MarHuu,
KaJIbIIMH, aTFOMHUHUH, JKeJe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUABI M THAPOKCHJIBI

. metamioB [-IIA rpynn, amomunus, menu (II), nunka, xeneza (II u

. III), okeuapr yraepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
dbocdopHasi, yrojibHast, KpeMHHEBasi KUCIIOTA U UX COJIH )

9.3 IIPOrHO3UPOBaTh W XapaKTepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHUSA, IPUMCHCHHC BCIICCTB B
3aBHUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

HpCBpaHIGHI/II\/JI B PA3JIMYHBIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHHUsI PEAKIUH, B

10
TOM YHUCIIE:
10.1 peaxIuiit HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOUINX XUMHYECKHE CBOMCTBAa M3YYEHHBIX KIJIACCOB
' (Tpymni) HEOPTaHUYECKHUX BEIECTB
10.4 MOJATBEPXKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXIAY HUMU
11 YMeHune BBIYUCIATh (IPOBOJUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJEKYJSPHYI0 U MOJIAPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJII0 XUMUYECKOTO 2JIEMEHTA B COEIMHEHUU
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 [0 YpPaBHEHHUSM XHMHUYECKUX PEaKIHH M HaXOAUTh KOJIHUYECTBO
' BelecTBa, 00BEM 1 MacCy peareHTOB WIH MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOro  TO3HaHUA  (HAOIIOJCHHUE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJISTTMPOBAHUE) ITPU U3yUEHUU BEIIECTB U
' XUMHUYECKUX SIBIICHUH; yMeHHe c(hOpMyIupoBaTh MpoOieMy U
MPEAIOKUTH MYTH €€ PEIICHUS
122 Oe3omacHoOil pabOTHl C XWMHUYECKHMMH BEIIECTBAMH, XHMHYECKOU
' MOCYI0M 1 J1abOpaTOPHBIM 000PYA0BaHUEM
MpaBHJIaMU OE3011aCHOTO OOPAIIEHHS C BEIIECTBAMH, UCIOIb3yEeMbIMU
B TMOBCEHEBHOM JKU3HU, IPABUIIAMU MTOBEACHUS B LENSIX COEPEKEHUS
123 3I0POBbSI U OKPYXKAlOWIEW MNPUPOAHON Cpelbl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3JEMCTBHUS Ha JKHUBBIE OPraHU3Mbl ONPENEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS] U MPEIOTBPALIECHUS UX BPEIHOIO
BO3JICUCTBUSA
3 Hanuume mpakTW4YecKWX HaBBIKOB TUIAHHUPOBAHMS M OCYIIECTBICHUS
CIEIYIOIINUX XUMUYECKUX HKCIIEPUMEHTOB:
3.1 M3y4YeHHE U onucaHue GU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHUE

C (bPISH‘ICCKI/IMI/I n XUMHNYCCKHMMH SABJICHUSMHU, OIIBITHI,




HJUTIOCTPUPYIOIIHNEC TPU3HAKU ITPOTCKAHUA XUMUYCCKUX peaKuHﬁ

13.2

u3ydeHue crocoOOB pa3aecHus cMecei

13.3

MOJIyYeHUE KHUCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIyd€HUE
BOJOPOJia U U3Y4YEHHE €ro CBOWCTB; MOJy4YEHHE YTJIEKHCIIOro rasa u

HU3YyUYCHUC €TO CBOﬁCTB; IMOJIYYCHUC aMMHAKa U U3YUCHUC €TO CBOJMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0jei

pPacCTBOPEHHOTO BEIIECTBA

13.5

MIPUMCHEHUE WHIMKATOPOB (;maxkmyca, METHJIOpaHkKa "
dbenondTanenHa) sl ONPENCIICHUs] XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U Hieliouei

13.6

HUCCICIOBAHHUE MW  OIIMCAaHHC CBOICTB HCOPraHM4CCKUX BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YYCHUC BSaHMOHCﬁCTBHﬂ KHUCJIOT C MCTaJlJlIaMU,
OKCHJIaMU MCTaAJIJIOB, PaCTBOPUMbIMU u HECPACTBOPHUMBIMU
OCHOBAHHAMHU, COJIMH; TIIOJIYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOI0  MCTajlyla JApyruM M3  pacTBoOpa  COJIH;
HCCIICAOBAaHUC aM(l)OTepHBIX CBOMCTB TUAPOKCUIOB QAJIIOMUHHUA H

[IUHKA

13.7

pelIeHne KCIePUMEHTAIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCIUHECHUI; «DJIEKTPOJIUTHYECKAS
aucconmanusay; «BaxHeWInne HeMeTalUIbl M WX COCIUHEHUS,

«BaxaelIe MeTaJIbl U UX COETUHEHUSD)

13.8

XUMHYECKHE  DKCIEPUMEHTHI,  HWIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsI PEaKIMii MOHHOrO0 OOMEHa; Ka4eCTBCHHBIC PEAKIIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMHI-,
wonua-, cyibdar-, ¢ocdar-, kapOoOHAT-, CHUIUKAT-aHHUOHHBI,
TUIPOKCH/I-UOHBI, KATHOHBl AMMOHUS, MarHusl, KaJbII¥s, aTFOMHHHS,

kenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YmMmenue:

14.1

MPEJCTaBISATh Pe3yibTaThl JKCHEpUMEHTa B (¢GopMe BBHIBOJIOB,
JI0Ka3aTeNbCTB, TpahUKOB M TaONHII W BBISIBISATH SMIIMPHUYECKUE

3aKOHOMCPHOCTHU

14.2

YCTAaHABJIMUBATDL CBA3H MCXKY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKHUMH
SIBJICHUAMMH U MPOLECCaMU, TPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kox

IIpoBepsiemMblii 3J1eMeHT colep:KAHUS

1

HepBOHa‘laJ'ILHLIe XUMHNYCCKHUEC ITOHATHUA

1.1

UucTteie BemecTBa U cMecu. CiocoObI pa3ieieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBI. Xumuyeckrue dieMeHThl. CHMBOJBI  XHUMHYECKUX

OJICMCHTOB. HpOCTBIG " CJIIOKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTEneHb

OKHCJICHUSA

1.4

3aKkOH MOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTtHOCHUTEILHAS MOJICKYJIdpHasA Macca. MaccoBast g0 XUMHYECKOTO 3JIeMEHTa

B COEIUHEHNU

1.5

KomnyectBo BemiectBa. Monb. MonsipHas Macca. MomspHBIE 00BEM Ta3oB.

BzanMocBs3b KOJIMYECTBA, MACCHI U YK CJIa CTPYKTYPHBIX CAWHUIL BEIIECCTBA

1.6

DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUUYECKas Peakluus U €€ NpPU3HaKH.

3aKOH COXPAaHEHHUs MacChl BELIECTB. XUMUUYECKHE YPAaBHEHUS

HepI/IOI[I/I‘{eCKI/IP'I 3aKOH H HepI/IOI[I/I‘-IeCKaﬂ CUCTEMAa XHMHUYCCKUX JJICMCHTOB

J .. MenneneeBa. CtpoeHne aToMOB

2.1

[lepuoanueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyieMeHTOB /.M.
MenneneeBa. Ilepuoas! u rpynmsl. @U3NYecKuid CMBICI MOPSIKOBOIO HOMEDA,

HOMCPOB I€pHoaa U IrpynIibl 3JICMCHTA

2.2

Crpoenne aromoB. CocraB aroMHbIX snep. M3oromnsl. Dnextponsl. CTpoeHue
SJIEKTPOHHBIX 000J0YEeK aTOMOB TEpBBIX 20 XUMHYECKUX DJIEMEHTOB

ITepuoanueckoii cucremsl /.. Menneneena
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3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEePUOIOB, Kaus, Kaiablusg (pagumyca aToMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METAJUIMYECKUX W  HEMETAJUIMYECKUX CBOWMCTB) H HX COCJUHEHHHA B
COOTBETCTBUM C TMOJOXKEHHEM »3yieMeHTOB B Ilepuoaunueckoil cucreme u

CTPOCHUCM HUX aTOMOB

CrpoeHue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (HoOJsipHass W HENOJSIpHAsl)  CBA3b.
DNEeKTPOOTPUIIATEIbHOCTh ~ XUMHUYECKMX  DJIeMEHTOB.  VoHHas  CBS3b.

Meramnn4deckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX peIETOK (aroMHas, WOHHAs, MeTauInyeckKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIETKH M BHJIA

XUMHUYECKOI CBSI3U

Baxuelimme mnpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnel u ux

COCIMHCHMNA. Meramisl 1 uX COCANHCHUA

4.1

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCIWHEHUH: OKCHIOB
(coneobOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OoTepHBIC) u
HECoJIeO0pa3yroIiue; OCHOBaHWHN (IIETOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KUCJIOT  (KHCIOPOJACOACpKAINe U  OCCKHCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCIBIX)

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa IIPOCTBIX  BCHICCTB-HCMECTAJIIIOB!

BOJIOpPO/JIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHUA,
HaTpHs, KaJlusgd, Marovugd W KaJlblHs, aJIFOMUHHUSA, KCJIC3a. :‘)JICKTpOXI/IMI/I‘ICCKI/Iﬁ

pAn HaHp}DKeHI/Iﬁ MCTaJIlIOB

4.4

duszndyeckre U XMMHYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOIOPOIA, aMMHUAKa

4.5

®dusnyeckre W XUMHYECKHE CBOMCTBA OKCHAOB HemetayioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(I1V). Ilonyuenue

OKCHUI0B HEMCTAJIIIOB

4.6

Xumudeckrue CBoMcCTBa OKchaoB: MeTauioB IA-IIIA rpymm, mmuka, memu(Il) u

xenesa(ll, III). [ToxyyeHrne okCHI0B METAIIOB

4.7

XHWMHUYECKHE CBOMCTBA OCHOBAHHMM M aM(OTEPHBIX THIPOKCHIOB (Ha MpUMEPE
TUAPOKCHIOB ANIOMHUHHS, JKele3a, [uHKa). [lomyueHume ocHOBaHUM U

aM(OTEepHBIX THAPOKCUIOB

4.8

OO0mue XUMUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOHOM,
CEpHUCTOM, CepHOH, a30THOH, (ocPOopHOI, KpeMHUEBOU, yroibHOH. OcoObie
XUMHUYECKAE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.

[Tonydenue kucnor

4.9

OO0me xuMUYecKre CBOMCTBA cpeHuX cojeid. [lomyuenue coneit

4.10

HonyquI/Ie, C06HpaHHe, paciio3dHaBaHue BOAOPOJAA, KHUCIOpPOJA4d, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B J1abOpaTopuu

4.11

HonyquI/Ie aMMHMakKa, cepHoﬁ M a30THOM KHCJIOT B IIPOMBIIIJIICHHOCTH. O6H_II/Ie

CMOCOOBI MOTYYEHHUS! METAIIJIOB




4.12

I'enetnueckas CBA3b MCKAY KJIaCCaMU HCOPTraHUYCCKUX COE€IMHEHUI

XUMHUYECKUE PEaKIINU

5.1

Knaccugukamus XuMHUECKIX peakUuil M0 pa3IMyHbIM MPU3HAKAM: 110 YUCITYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLUU BELIECTB, MO TemiaoBoMy 3¢ddekry, 1o

W3MEHEHHIO CTeIICHEH OKHCICHUS XUMHUYECKHX 3JIEMECHTOB

52

TernoBoit 3¢ (heKkT XUMHUYECKONW peaKI, TEPMOXUMHUECKUE YpaBHEHUS. DK30-

U SHAOTepMUYECKHe peakuuu. TepMoXuMUUecKre ypaBHEeHHs

53

OKHUCIUTEIHFHOBOCCTAHOBUTEIILHBIE pCaKknuu. OKHUCIIUTEIM U BOCCTAHOBHUTEIIH.
[Ipomecchl  OKHCIEHWSI M BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIHLHOM pe€akuuunu

5.4

Teopus >51eKTpoMUTHYECKON Arcconraniu. KaTrnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJIUTHI. CunbHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHb Jucconrannmn

5.5

Peakniun monHoro obmeHa. YCIOBHS NMPOTEKAaHUs pPEAKIUH HOHHOTO OOMEHa,

TIOJIHBIE U COKPALEHHBIE HOHHBIE YPaBHEHUS peakLnui

XHUMHS U OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HU 4ellOBeKa. besomacHoe
WCIOJb30BAHNE BEIIECTB M XUMHUECKMX peakiuil B jaboparopuu Hu OBITY.

HepBa;I nmoMomp MMpru XUMHYCCKUX OKOrax v OTPpaBJICHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpYXaromieid cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE IO0YBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPelOTBPALICHUS
[Ipenenbras pomyctumass konmeHtpanus BemiectB (ITJK). Pomp xumum B
pEIIEHUH DKOJIIOTUYECKUX TMpoOieM. YcCHlleHHe NapHUKOBOro 3ddekra,

pa3pyLIeHHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHUS U UX COCAMHEHHH B
ObITY, MEIUIUHE, TMPOMBIIUIEHHOCTH U CEeJIbCKOM Xo3sicTBe. lIpumeHneHue
METAJUIOB U CIUIAaBOB (CTayb, YYryH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH UX coequHeHui. [IoHsTHe 0 KOppO3UH METaJIOB, OCHOBHbBIE

CIT0COOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpuposHble UCTOYHMKU YIJIEBOAOPOAOB (Yrojb, HPUPOJIHBIM ra3, HEPTb),

MPOAYKTHI X IepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHavanbHbIC TOHSATHS OO0 OpPraHUYECKUX BEIMIECTBAX KaK O COCIMHEHHSIX
yriepoja (MeTaH, 3TaH, ITUIEH, alleTHIIeH, STaHOJI, TJIULEPUH, YKCYCHasl KUCIIOTa).
[TonsiTie 0 OMONOrMYECKU Ba)KHBIX BELIECTBAX: KHUpaX, OelKax, yriieBoax — U X

POJIM B )KU3HU YCIIOBCKA




Pacuérsr:

7.1 1o ¢hopMysIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) AOJU PAaCTBOPEHHOTO BEILIECTBA B pACTBOPE
7.3 M0 XUMHUYECKIM YPABHEHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

1. Tadpuensa O.C. Xumus, 8 kiiacc : yaeOHoe mocodue st
obmeobpazoBarenbubix opranuzanuii / O. C. 'abpuensin, C. A. Cnankos, U. T'.
OctpoymoB. — Mocksa : [Ipocsemienue, 2024. — 176 c.

2. Tabpuensn O.C. Xumus, 9 xiace : yueOHOe ocodue s
obmeoOpasoBarenbHbIX opranu3anuii / O. C. I'abpuensa, C. A. Cnankos, 1. T'.
OctpoymoB. — Mocksa : IIpocsemienne, 2024. — 224 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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. https://resh.edu.ru/
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