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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa TO XWMHM Ha YpPOBHE OCHOBHOTO 0OIIero 00pa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepalbHOil pabodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUH MPETIOAaBaHus YICOHOTO MpeaMeTa « XUMUSD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T NPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CpEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE IpEAMETHOE CoJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MPOrpaMMbl MO XHMHUH, OINPEIETACT KOJWYECTBEHHBIE U
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COAEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TpeOOBAHHM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOT0 co/IepKaHUsl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OpPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocs, ero MnpeACcTaBiICHUl O MaTepUaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 HSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSTEIBHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHMSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBJICHUS B OOYYCHHH XUMHUH OOCCICUYHMBAIOTCS CICIH(PUKON
COJepKaHMsl  y4eOHOTro  MpeIMeTa, KOTOPBIM  SABJISETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTPaKEHHWEM 0a30BOM HAYKHW XMMHUHU Ha ONpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUN XWUMHUU, OCHOB
HEOPTraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITHN
OPTaHUYECKON XMMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHUM O XUMHUYECKOM 3JI€MEHTE M BEIIECTBE M CUCTEMBI HOHITHUI 0 XUMHYECKOM
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OPraHHW30BaHbl [0 TMPHHIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOM CBS3H;

— TpelncTaBlieHUd 00 DIEKTPOJUTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YpPOBHS K JPYrOMY, BBITIOJHSAS (YHKIMH OOBICHCHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH IMPAKTUUYECKOTO NMPUMEHEHHUS U MOJTYyYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HaHUs B Hayke. M3ydeHHe XUMHU MOPOUCXOIUT C MIPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXalolmuil MUp»,
«buognorus. 5—7 kimacce» n «Dusnka. 7 kinace.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOH KYJIBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3AKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUM K HAy4YHbBIM METOJaM II03HAHUS I[P HM3YyYEHUU BELIECTB U
XUMHUYECKUX peaklui, B (POPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U Yy4eOHO-HMCCIIEA0BATEIbCKON
JEATEIbHOCTH, OCBOCHHMHM NpaBWJI 0OE€30IaCHOr0 OOpalleHusi C BEIIECTBAMH B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHU HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsl BaKHOE
3HaYEHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YEeCKOE MpUOOILEHUE
oOyyaromuxcss K CaMOCTOSATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHue yciIoBui, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), MMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOLIEro MHpA, MCHOJIb3Ys 3HAHUS W ONBIT, MOJYYEHHBIE NPU H3YYEHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y O0OyyaroUmxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIs BbIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAECHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHON CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHHsS  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIS U HANpaBIEHHOCTU JajbHEHIIero
oOy4eHus.

OO1iee 4YUCIO YacoB, OTBEAEHHBIX MJIA HW3Y4YEHUS XUMHUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE 0 MeTogax MoO3HaHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAs aTOMHAas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiectBa. Pacuérel mo dopmynam
XAMHUYECKUX COCIUHECHUM.

du3nYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamu oOpalleHus: ¢ JIabOpaToOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
buszndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJIEHCAlMS BOAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJIICHUN, HAOII0IEeHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE



cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJly4YeHHUs] KUCJIOpoJa B JIabopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoja B mpupoze. O30H — aioTporiHas MoauUKaIus KUcaopoaa.

TemnoBoit 3hdEeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
noixyuyeHus. KucnoTsl u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZie U B )KU3HU 4YelOBeKa. KpyroBopoT BoabI B IPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranundeckux coenuneHuit. Oxcuapl. Knaccudukamms
OKCHUJIOB:  cosieoOpa3yromuie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue M XUMHUYECKUE
CBOICTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
ITonydyenue KUCIIOT.

Conu. HomeHnkiatypa coseid. @U3nUecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHHE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHe, PACIO3HABAHME W HU3YUYCHHE
CBOWMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), HaOMIOAEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHUE OCOOCHHOCTEW pPACTBOPEHHS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU



MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3zaumojeicTBusa okcupga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO0 TeMme «BakHeilne Kiacchl HEOPraHWYeCKUX
COCIUHEHUI».

Ilepuoanuecknii 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
iemeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OxHcANTEeTbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
IpYIIAax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE W IIEIOYHO3EMENIbHBIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHOMEpUOAHAas  (OPMBI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI AJIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckorn cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyNaM U Mepruoaam.

3nauenue [leprnoanueckoro 3akona u [lepuoandyeckoil CHCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbId U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJisipHAss W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchl OKMcIeHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue OoOpa3IlOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUJIPOKCUAA [IMHKA C PAcTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIbBITOB,



WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakUui
(ropenue, peakliMy pa3IoKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUM, SBISIOIUXCS CUCTEMHBIMU JIJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, aHallu3, CHUHTE3, KiIacCUPHUKAIUs, I[EPUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duznka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKANA 3apsil, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIMYMHBI, €AMHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHEThI, 3BE€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKkus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUYECKHAX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalWsd, KaJIbLMS M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XMMHUYECKOW CBS3U. THUIBI KPUCTAUITMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K PA3JIUYHBIM KJaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TeHETUYECKasi CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEAKIHM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTeNeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusx. [loHATHEe O TOMOTeHHBIX U TeTepOTEeHHBIX
peakuusax. Ilonsatue o karanuze. IloHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,



BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEaKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHue YpaBHEHHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJh30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHUYeCcKoi cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cioBus MPOTEKAHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAIIEHHBIE WOHHBIE YypaBHEHMSA peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cOJell B CBeTe TMPEJCTaBICHUNA 00 BJICKTPOIUTUUYECKON
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [[OHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xyopuaa HaTpHsl), MCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYCCKOW pEaKIUuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEUIECTB, IMpoOllecca JUCCOIMAIIMU KHCIOT, IIEJIOYed U  CoJiel
(BOBMOXKHO  MCIOJIb30BAaHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOIINX ~ TMPU3HAKU  TPOTEKAHMS]  PEakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHHUsI), paclio3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTasibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3aMMOJEICTBHE C METa/llaMH, HEMETaulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M 4YesjoBeKa. BakHeWlune XJIopuabl U HUX
Hax0JICHUE B MIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue n (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UYECKUE U



XUMUYECKHEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoOicTBa (oOmmMe Kak
MpEACTaBUTENST Kjacca KHCIOT W chnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILIEHUSI.

OOmas xapakrtepuctuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
du3nueckue U XuMHIeckue cBoiictea. KpyroBopor azora B npupojie. AMMHAK, €ro
¢uznyecKkue U XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHeHnue. Coin aMMOHMUS,
uX pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBbI aMMOHMS. A30THasl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHUYECKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U crheruduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKpYXKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoOB). Docdop,
ajioTponHele Moaudukauuu (ochopa, puMUecKne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJIECHHUSA.  YTJIEpOJ,  aJJIOTPOIIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUpone, (U3MUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCWCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHe MpPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojiyueHue U npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO34MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpuposnHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIM Ta3, HEPTH),
OPOAYKTHI UX TepepaboTku (OeH3WH), UX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOTOTHYECKU BAXKHBIX BEIIECTBAX: )KHMpax, OeJKax, yrieBogax — U uxX



poJiMi B JKH3HM YeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenMHEeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxkHelilne CTpoUTENbHbIE MaTepuasbl: KepaMHKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
X TPOTEKAHMsI, OIBIThI, OTpaKalIue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
O3HAaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUJOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  COeQUHEHMSIMU  (BO3MOXKHO  HUCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PEakInK Ha Cyabdar-
WOH M HAOJI0JeHUE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoayyeHue,
coOuMpaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue nmpu3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJyueHHue, coOUpaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TNPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHUE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJuibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux ImonoxxeHus B llepmoamyeckon cucreme xumudeckux dsaeMmeHTtoB JI. U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTauioB. Meramndeckas CBsi3b U
METAJIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HanpspkeHU MetawioB. OuU3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTauioB. OO0ume



ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOPpPO3UMM METAIOB, OCHOBHBIC
CocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounble MeTambl: NoNoXkKeHue B Ileproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ileno4YHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IOJIOKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B nmpupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHus
U KanblMs. Baxkueilmmue coenuHeHUs KanblMs (OKCUA, THIPOKCHI, COJIH).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJfoMUHUN: TIO10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCH]IA
AIIFOMUHUS.

Keneszo: monoxenue B [leppuoanyeckon CHCTEME XUMUYECKHUX JIEMEHTOB [l.
N. MeHnneneeBa, CTpOEHHE aroMa, HaxOoXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTa, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYEHHE PpE3yJbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbLIMS W HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
WCCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, NPOLIECCA TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIOJNB30BAaHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IUITAMEHUM WOHAMHU HaTpHsl, Kaiausl W KaubUusd (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHAA aTIOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3aJa4 10 TeMe «BaxuHelmue
METAJUJIbl U KX COCIUHEHHUSD.

XHMUA M OKpY:KaoUias cpeaa

BemecTBa m marepuansl B IIOBCEAHEBHOW JXW3HM YeJlOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMUYECKUX 0KOTaX U OTPaBJIECHUSX.



XHUMHUYECKOE 3arps3HEHUE OKpYyKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus Bemlects, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3yueHHe OOpaslloB MaTepUasiOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHWE KaK OOMIMX €CTECTBEHHO-HAyUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAy4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MapPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JIEKTPUYECKUN 3apsii, TPOBOJHHKH,
NOJYIPOBOJHUKU, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: dortocunres, npixanue, Omocdepa, PKOCHCTEMA, MHUHEPATHLHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlllecTBE MpaBWJIaMM W HOPMAaMH TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroluXcCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TOHUMAHMS 3HAYECHUS XUMHYECKON HAayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAaIMei o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBHIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEJCHUE W TIOCTYIIKM CBOMX TOBAPHUILNECH C TO3ULUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHUHM, HEOOXOIUMBbIE Jii OOBSICHEHHS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM H  HCCIeN0BATENbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME [IEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUNA WU
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodeccuil U TpyJia pa3iMyHOro poja,
yBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATIBHOM Cperie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MpHUpOJie KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHHUS
paBuJ O€30MaCHOTO MOBECHUS MPpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHON CPEeou, ISl MOBBIIECHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUSI TJOOAJIBHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed HMX peIIeHHUs MOCPEACTBOM METOA0B XHUMUH,
DKOJIOTUYECKOTO MBIIUICHUS, YMEHUs PYKOBOJCTBOBAaTbCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOW M COLMATIbHON IPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pE3yIbTaTOB BBIAEIAIOT 3HAYUMBbIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIEHAYyYHbIEe TMOHATHS (3aKOH, TEOpus,
IPUHLMII, TUIIOTE3a, PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISITh UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTUSIMHU), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (TIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh M XapaKTEpU30BATh CYIIECTBEHHbIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYIHUPOBATH 0000IICHUS U
BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIETOBAHUS, COCTABIATh OTUET
O MpoJieNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB M (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC



nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHSTh Pa3ju4yHble METOJbl U 3aMpOoChl MPU MOHUCKE U OTOOpE
uH(OpMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHpOpMaAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBHS:

YMEHHUs 3aJilaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CYIIECTBY  OOCyXJaemMoil  TeMbl, (OPMYIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

YMEHUS  TPEICTaBIATh  TOJYyYCHHBIE  pe3ybTaThl  IO3HABATEILHON
NEATETLHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeNaTh IPE3CHTAIUIO
pPE3YJIbTATOB BBHIMIOJHEHUS XMMHUYECKOTO HKCIIEPUMEHTa (J1a0OpaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuid (00CyX aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIAHHAIIHS
COBMECTHBIX JCHCTBUH, OMNpEACICHUE KPUTEPHUEB IO OIEHKE KadyecTBa
BEITIOJTHCHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITEJIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISTh, KOHTPOJIUPOBATh M TPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJIHEHUU 33JaHUA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLIEHMBAaTh COOTBETCTBUE IMOJyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IIPEJIaracMble B YCJIOBUU 33JIaHU.

ITPEAMETHBIE PE3YJ/IBTATDBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, cnermuduueckue IS IpeAMeTHOW oOjactu  «XUMHUS», BHUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSl YMEHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUS, PEaKIUu Pa3JIOKEHUs, PEaKIMU 3aMElIeHUs, peaKuu
oOMeHa, 3K30- U SHJOTEPMUUECKHUE PEAKIINH, TEIII0BON A((EKT peakiinu,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAccoBasl JOJis BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJMKY IS COCTaBlieHHs (popmyn
BEUIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MOJokeHus B [lepmogmueckoi cucreme,
3aKOHOB COXpPAaHEHHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmMuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHUMHMUYECKUX JJIEMEHTOB: pa3iauyaTh [OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», manesie u



OOJbpIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUSA, KOTOPbIE HMMEIOTCS B
tabmume «llepuoamueckas cucremMa xuMudeckmx daementoB I .
MenjeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOlee Yucio IeKTPOHOB
Y pACIpEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KIAacCUPUIMPOBATH XMMHUECKHUE SJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIUH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO H MOJSIPHYIO MAaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 10 (opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

e TMPUMEHATH OCHOBHBIC ONEPAIlMU MBICIUTEIBHOU NESATEILHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTECTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

e CIIENOBAaTh  MpaBWIaM  IIOJIb30BAHUSA  XUMHYECKOM  TOCYIOU U
7abopaTopHbIM 000pYJIOBaHHWEM, a TaKXKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBINOJHEHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 1O TOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MAaCCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  AKCHEPUMEHTHI IO
pacIrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIOPAHXK U JIPYTHE).

K xoHIy oOydenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHYECKHUX TMOHSATHUNA: XUMHUYECKUM
JIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATEIBLHOCTh, CTENEHb



OKHUCJICHHS, XUMUYECKasl PEaKITns, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJISIpHBIA  O00BEM,  PacTBOp,  BJIEKTPOIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEaKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuIhuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakUuuu, MPEeAeIbHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBAaTh U XapaKTepPHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XHUMHUYECKUX AJIIEMEHTOB:
pazuyarth TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OonbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUSA, KOTOPHIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pEaKIUU
BEIIECTB, TIO0 TEIJIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX IJIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

COCTABJISITH YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOLMALUMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYLIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX PEaKIIHid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO 3JIEMEHTa 10 (GopmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPKIAIOIIMNE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHUE, O000O0IlEeHHE, CHUCTEMATHU3AIMI0, BBISBICHUE
NPUYUHHO-CJIEJCTBEHHBIX CBA3€M — Ui WU3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaAOJI0IeHUE, MU3MEpPEHHEe, MOJEITUPOBAHUE, DKCHEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 8 1 bubmmnoreka HOK

' M COJTSIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKknuu

[lepuoauueckuii 3aK0H U
31 [Tepuonnueckas cucrema 7
' XUMHYECKHX 311eMenToB JI. U.
MenneneeBa. CtpoeHue aroma
Xumuueckas CBSI3b.
3.2 OKHUCIHUTEIHLHO 8 1
BOCCTAHOBUTEJIbHBIC PEAKITUU
Htoro no paznemny 15
Pe3epBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 68 4

I[TPOTPAMME

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKkun
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO1ast XxapaKTepPUCTHKA XUMHUYECKHX
2.2 3ne§eHT01§) VIAl-:)r nbl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop 1 ux 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
54 OO0mas xapakTepucTUKa XUMHIECKIX 3 1 5 bubnmnorexa [JOK

anemeHToB |VA-rpynnel. Yraepoa u

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

KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bu6nmoreka [IOK
3.1 Obmme cBOHCTBA MeTAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU Y4EJIOBEKA 3 Bubmiorexa IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

No KoauuecTBo yacoB DJIeKTPOHHbBIE Hcnonb3oBanue
n/ Tema ypoka Bcer  Konrpoanubl  IIpakrnuec Aara tuppossie oBopyxoBatius
U3YYEeHUsS oOpa3oBaTe/ibHbIE nentrpa «Touka

Il 0 e padoThbI KHe padoThl pecypesI pocra»

IIpeamer xumuu. Pois

XUMHH B KU3HU 1 bubnuoreka [{OK

yesnoBeka. Tena u https://m.edsoo.ru/ff0d210c

BEILIECTBA

[lonstue o meromax 1 bubnunoreka LIOK

MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e

[TpakTuueckas padota No

1 «IIpaBuna paboTsl B

abopaToOpUn U MPUEMBI 1 bubmuoreka [JOK

oOpariieHus ¢ https://m.edsoo.ru/ff0d23dc

1a00paTOPHBIM

000pyIOBaHUEM

YucTeie BelecTBa U

cmecu. CiocoObl 1 bubnmorera LOK

. https://m.edsoo.ru/ff0d26ca

pas3feneHus cMecei

[TpakTrueckas padota No

2 «Paznenenue cmeceit 1 but6mmorexa [IOK

(Ha MpUMepe OYUCTKHU
MIOBapEHHOM COJH)»

https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI 1

but6mmoreka [IOK



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

https://m.edsoo.ru/ff0d2a6¢c

XUMHUYECKHUE DIIEMEHTHI.

7 3 ( bubnunorexa LIOK
HakH (CHMBOTILI) https://m.edsoo.ru/ff0d2be8
XHMHYECKUX AJICMEHTOB

8 [IpocTeie u cloXKHbBIE bubnmnoreka HOK
BENIEeCTBa https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJEKYJISIPHOE Bu6mmoteka [JOK
y4EHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.

10 X rapd Bet q)TB bubnunoreka LIOK

HMITACCKAT QOpMYTa. https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XUMHYECKHX 3JICMEHTOB
OTHOCHTENbHAS aTOMHA

11 o H(; HIbHA ATOMHAA bu6mmoteka IIOK
Macea. LUTHoOCHTEbHAA https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHas Macca
M

12 accoBai A0 bubnuoreka [{OK
XUMITHCCKOTO SIIEMEHTa B https://m.edsoo.ru/ff0d350c
COCTMHECHHUH

13 KonuuecTBo BemiecTna. bubnunorexa LIOK
Mouns. Monsipaas macca https://m.edsoo.ru/ff0d5230
O}

14 FHHCCKHE 1 but6mmorekxa [IOK
XHMHACCIHE ABTCHIA. https://m.edsoo.ru/ff0d37fa
Xumuueckasl peakius

15 [Ipu3naku u ycnosus bu6muoreka [JOK

IMPOTCKAHUSA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peakuuii

3akoH COXpaHCHUA

16 MAaccChl BEIECTB Bubmaorexa ITOK
B ' https://m.edsoo.ru/ff0d3b88
XHWMHYECKUE YPABHCHUS
Brruucienus
KOJIMYECTBa, MacChI
17 BELLECTEA 11O bubnuorexa [IOK
B https://m.edsoo.ru/ff0d5708
ypaBHEHUSAM
XUMUYECKUX PEaKIUi
Knaccudukanms
XUMUYECKUX PEaKIUi
18 T — bubnunoreka LIOK
a ’ https://m.edsoo.ru/ff0d3f34
pasoKeHUS,
3aMeIIeHHs, OOMeHa)
M. B. JJoMmoHOCOB —
19 YUEHBIN-DHIUKIIONIEAUCT. bubmmnoreka HOK
O0600111eH1E U https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aIUs 3HAHUH
Kontponbnas padora Nel Jatuuk
20 o TeMe «BemecTBa u bubnmorexa IOK 3JIEKTPOIIPOBO
B https://m.edsoo.ru/ff0d4290 POTPOBOA
XUMHUYECKHUE PEAKITII) HOCTH
Bo3nyx — cmecsk ra3os.
91 CocraB Bo3yxa. bubnuoteka [JOK
Kucnoponx — snemenT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
99 dusnueckue u bu6nunorexa LIOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCJIopoJia (peakuu
OKHUCJICHUSI, TOPEHUE).
[TonsiTre 06 okcuaax

Crioco0sl nostyueHust
KHCIIOpOJia B

23 1a00paTOPUH U bubmmorexa LIOK
patop https://m.edsoo.ru/ff0d497a
MIPOMBIIIIJICHHOCTH.
[IpumeHeHune kucnopoaa
TennoBoii a3 dexr
XUMHUYECKON PEAKLINH,
TIOHSITHE O
24 TEPMOXHUMHUYECKOM bubmorexa LIOK
P https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- H
SHAOTEPMHUUYECKUX
peaKuusax
TomnuBo (HedTh, yroyb
o5 U MeTaH). 3arpsi3HeHNe bubmmnoreka HOK
BO3/lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[IpakTuueckas pabora Ne
3 mo teme «llomydenne u bubnmnorexa [JOK
26
coOupaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOMCTB)
Bonopon — snemeHT u
27 1} z)ICTpoeﬂBe €CTBO bubmmorexa LIOK
P HICCTBO. https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpupoe
28 dusnueckue u bu6nunorexa LIOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

XHUMHUYECKHE CBOUCTBA
Bogopoza. [Ipumenenue
BOJIOpOA

https://m.edsoo.ru/ff0d4dd0

29 [lonsTHe o0 KUCHOTAX U bubmuorexa [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI nosryyeHus bu6mmoteka LJOK
BOJZIOpOJIa B TaOOpaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padbora Ne
31 4 no teme «llomyuenue u bu6mmoteka LJOK
cobupaHue Boopoa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 Mousipablii 00BEM razos. bubnuorexa [IOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542e
Brruncienus o0bEMa,
KOJIMYECTBA BEIICCTBA
33 rasa Io ero I/IB]ZJ;CTHOM bubmorexa [JOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WK 00bEMY
Brruncienus 00EMOB
ra3oB II0 YPaBHCHUIO
34 €aKIUn I}-IIE OCHOBE bubmorexa [JOK
peakt . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHBIX
OTHOIIICHUH T'a30B
dusznueckue u
35 XAMHUYECKHE CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHUH. bu6nmnoreka LIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

[Tousitue 00
WHJIUKaTOpax

Boga xak pactBopuTenb.
Hacepimenasie u

https://m.edsoo.ru/ff0d59e2

37 HEHACBIIIICHHBIE bubmuorexa [IOK
pactBopbl. MaccoBast https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B
pacTtBope
[TpakTrueckas padota No
5 o Teme
«IIpuroroBiieHue
38 PACTBOPOB ¢ bubmmoreka [JOK
. . N https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JIE PaCTBOPEHHOTO
BEIIIECTBA»
Kontponbnas padota No2
39 o Teme «Kucmopo. bubmiorexa LIOK
https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
OKCHUIBI: COCTaB,
40 KJTAaCCU(UKAIIHS Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuyenue u
41 XAMHUYECKHE CBOMCTBA bubnunorexa LIOK
KHMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHus: COCTaB, bubnuotexa [JOK

KIaccupuKanus,

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

[Tonyuenue u

bub6nmoreka [IOK

43 XUMHUYECKHE CBOICTBA
. https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
KwucnoTsl: cocTas,
44 KJIaccupuKamms bubmorexa [IOK
H, https://m.edsoo.ru/ff0dfee2
HOMEHKJIAaTypa
Ilonyuenue u
45 XHMZ:GCKHG CBOMCTBA buGnuorexa [IOK
https://m.edsoo.ru/ffOdfee2
KHUCJIOT
Comu (cpenuue):
HOMGHKJI;)aTypa )cnoco61)1 bubnnorexa [JOK
46 ’ https://m.edso0.ru/00ad947
TIOJTYYCHUS, XHMUYCCKUE 4
CBOICTBa -
[TpakTryeckas pabora Ne HaTtuuk
6. Pemenue 3JIEKTPOIPOBOJ
9KCHECPUMCHTAIbHBIX Bubnuoteka ]_[OK HOCTHU
47 3a7a4 10 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIaCCHI c
HEOPTaHUYECKUX
COCTUHECHUN)
T'enetnyeckas cBsI3b
bubnunorexa LIOK
MEXy K1accamu
48 https://m.edsoo.ru/00ad9a5
HEOPTaHHYECKUX 0
COCTMHECHUN -
49 O06001menue u bu6nunorexa LIOK

CHCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.ru/00ad9cb



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

2

KonTponpnas padorta Ne3 Jaruuk
1o Teme "OCHOBHbIE bubmorexa LOK AIEKTPOIIPOBOL
50 https://m.edsoo.ru/00ad9el
KJIACCHI HEOPTAHUYECKUX . HOCTH
coenuHeHun" -
IIepBble monBITKH
KIaccu(puKanun
51 XI/IMI/I‘IS;KI/IX JJIEMEHTOB bubmorexa HIOK
' https://m.edsoo.ru/00ad9ffa
[TonsaTHe 0 rpynmax
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
Ilepuomndeckas cucrtema Bubmiorexa OK
52 P https://m.edsoo.ru/00ada52
XAMHYECKHX DIIEMEHTOB c
. . Menneneena -
8 (ST — bubmmoteka IIOK
53 P > TPYTIIB, https://m.edso00.ru/00ada52
MOATPYTIIIBI c
CrpoeHne aTOMOB. bubmmnoreka HOK
54 CocraB aTOMHBIX f]IEp. https://m.edsoo.ru/00ada34
N30TOMBI 2
CtpoeHue 3NeKTPOHHBIX
000JI0UEK aTOMOB
STEMEHTOR but6mmorekxa [IOK
55 . https://m.edsoo.ru/00ada6b
[Tepuonnueckon .
cucremsl []. U. -
Menneneena
56 XapakTepucTuka bubmuoteka [IOK



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

XUMHUYECKOI'0 JIEMEHTA
I10 €T0 MOJIOKEHUIO B
IIepuonnueckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada82
4

3HaueHue
[Iepnonnueckoro 3akoHa
JUISL pa3BUTHUS HAyKU U

bubmuoreka [IOK

57 https://m.edsoo.ru/00ada96
npaktuku. J[. 1. e
MeneneeB — yu€HbIH, -
MeJIaror ¥ rpaxk IaHuH
DNeKTPOOTPULIATETLHOCT
b aTOMOB XMMHYECKHX bu6nmoreka LIOK

58 9JIEMEHTOB/ https://m.edsoo.ru/00adaab
Bcepoccuiickas 8
MpoBepoyHas pabora
HMoHHas XuMHuecKas bubnmorexa [IOK

59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanentnas nmomnsipHas bubmorexa LOK

60 https://m.edsoo.ru/00adaab
XHMHYECKas CBS3b 8
KoBanenTtHas but6mmorekxa [IOK

61 HENoJIsIpHasi XuMU4ecKast https://m.edsoo.ru/00adaab
CBS3b 9

bubnunorexa LIOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae2

8



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHCIUTEIIBHO- bub6nmoreka [IOK

63 BOCCTAHOBUTEIIbHBIC 1 https://m.edso0.ru/00adb07
peakunu 6
OKUCIITEI bub6nmoreka [IOK

64 1 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIH 5
KonTponbnas padota Ne4 Jatuuk
o TeMe «CTpoeHue bubmorexa [JOK 3IEKTPONPOBOJ

65 P 1 https://m.edsoo.ru/00adb48 potip
aToMa. XuMH4ecKas 5 HOCTHU
CBSI3b» =
Pe3epBHbIi ypoK. Bu6mmoteka [JOK

66 O0600mmeHue u 1 https://m.edsoo.ru/00adb33
CUCTeMaTH3alusl 3HAaHHUH c
Pe3epBHbIil ypoK. bubmuoreka [IOK

67 O06o0uenne n 1 https://m.edsoo.ru/00ad9cb
CUCTeMaTH3alus 3HAaHHUHA 2
P i .

B . https://m.edsoo.ru/ff0d61c6
CUCTEMaTHU3aI1s 3HAHUH
OBILEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/
n

Tema ypoka

[Tepuoanueckuit
3aKOH.
Ilepuonuueckas
cHCTeMa
XUMHYECKHUX
anemeHToB Jl. U.
MenaeneeBa

3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
XAMHYECKUX
3JIEMEHTOB TICPBBIX
TPEX MEPHUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Buns! xumunyeckon
CBSA3U U THUIIBI
KPUCTAIUTMYECKUX
peLETOK

KonTponbHas

KoauuecTBO 4acoB

Bceer KonTpoabHbI
0 e padoThbI

1

1

1

1

1 1

IIpakTHYecku
e padoThbl

Jlara
HU3YyYeHH
b

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/00adb59

e

bubmnoreka IIOK
https://m.edsoo.ru/00adb6b
6

bubmnoreka IIOK
https://m.edsoo.ru/00adb7e
2

but6mmorexa [IOK
https://m.edsoo.ru/00adbac
6

Hcnoan3oBanue
o0opynoBanusi
nentpa «Touka
pocTay



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

pabora Nel mo Teme
«IToBTOpEHUE 1
yrayOJaeHre 3HAaHUHA
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiaccay

Knaccudpukanus

XAMUYECKHUX bu6nmorexa LIOK
peakuuii mo https://m.edsoo.ru/00adbch
Pa3IMYHBIM 0

MIPU3HAKAM

Ilonstue o

CKOpPOCTH

XAMUYECKOU bu6nmoreka LIOK

pCaKknuu. Ilonsarue o
TOMOI'CHHBIX U
TeTCPOrcHHBIX
peaKknuusiax

ITonstie o
XHUMHYIECKOM
paBHOBECHH.
®dakTopsl,
BJIMSIIONINE HA
CKOpOCTh
XUMHYECKON
peaKkuuu u
MTOJIOKEHHE
XHUMHYECKOTr 0

https://m.edsoo.ru/00adbe9
a

but6mmorexa [IOK
https://m.edsoo.ru/00adc28
c



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

paBHOBECHS

OKHCIUTEIBHO- bubnunoreka LIOK
9 BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/00adcad
peakunu €
Teopus
3IEKTPOJIUTUYECKON bubmmoreka [JOK
10 JIUCCOLIUALIAH. https://m.edsoo.ru/00adcd6
CuibHbIE U ci1a0ble 8
BJIEKTPOJIUTHI
HNonurle ypaBHEHUS Bubmnorexa HOK
11 . yp https://m.edsoo.ru/00add44
peakiuit
8
XUMHUYECKHUE
CBOICTBA KHCJIOT U
OCHOBAaHUII B CBETE Bubmrorexa [IOK
12 N https://m.edsoo.ru/00add5d
MIpe/ICTaBICHHI 00 8
AIEKTPOJIUTUYECKON -
IUCCOLINAIINU
XUMHUYECKHUE
CBOIICTBA coJieil B
bubmmoteka IIOK
CBETE
13 . https://m.edsoo.ru/00add8b
MIpe/ICTaBICHHUH 00 2
AIEKTPOJIUTUYECKON -
IUCCOLINAIINU
THoHsTHe o bubmuoreka [{OK
14 https://m.edsoo.ru/00add9d

TUAPOJIN3E COJIEH

4



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O06o0meHue u bubmuorexa [IOK
15 cHUCTeMaTHu3aIus https://m.edsoo.ru/00addd1
3HAHUHI 2
[IpakTrueckas
pabora Ne 1. bubnmnoreka HOK
16 «Pemenne https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAILHBI a
X 33724y
KonTponbhas
pabota Ne2 o Teme
«INEKTPOIUTUYECKA bubnmoreka [JOK
17 s1 UCCOLTHALIMS. https://m.edsoo.ru/00addec
Xumuueckue 0
peaxuuu B
pacTBopax»
O6mmas
XapaKTePUCTHKA
CUTOLCHOB. bu6nmorexa LIOK
18 https://m.edsoo.ru/00addfe
XHUMHUYECKHE 2
CBOICTBa Ha
puMepe XJopa
XJI0pOBOAOPO.
ConsHas KHCI0Ta,
HMIECKIE but6mmorekxa [IOK
19 N https://m.edsoo.ru/00adel0
CBOICTBA, A
MOJIy4eHUE,

MMPUMCHCHUC



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas JaTuuk
pabota Ne 2 o Teme 3IEKTPONPOBOAHOCT
MonyueHie bub6nmoreka [IOK u
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHMCJIOTHI, 3
HU3YyYECHHE €€ -
CBOICTBY
Brluuncienus mo
YpaBHEHUSIM
bubnunoreka LIOK
XUMHYECKUX
21 . https://m.edsoo.ru/00ade48
peaKkIuii, eciii OJIuH 3
W3 peareHTOB JaH B -
U30BITKE
Oo6mas
bu6mmoreka IIOK
XapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
ni1eMeHTOB VIA- N
TPYIIIIBI a
Annorpomnssie
MO (UKAIIIH CEPBI.
Haxoxnenue cepsl u bubmuoreka [IOK
23 eé coeIMHEHNIT B https://m.edsoo.ru/00ade64
IIPUPOLE. a
XUMHUYECKHE
CBOMCTBA CEPHI
CepoBoaopo,
CTppoeHHe P bubnuoteka [JOK
24 ’ https://m.edsoo.ru/00ade80

¢buznyeckue u
XUMHUYECKHE

2



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

CBOICTBa
OKcubI cepbl.

Cepnas kuciora,
dbuzuveckue u

bubnunorexa LIOK

25 https://m.edsoo.ru/00adea2
XUMHUYCCKHUC 8
CBOMCTBA, -
HpI/IMeHeHI/IG
XUMHUYECKHE
peaKIuu, JIeKaIue
B OCHOBE
HpOMBIHIJIeHHOFO
croco0a MmoJrydeHus bubmorexa LOK
26 . https://m.edsoo.ru/00adec8
CEPHOU KHUCIJIOTHI. N
XUMHYECKOE a
3arpsi3HEHUE
OKpY’Karolllen cpeibl
COCTUHEHUSIMH CEPBI
Briuuncienue
MacCOBOH JOIU bubmuorexa [JOK
27 https://m.edsoo.ru/00adec8
BBIXOIa MMPOJIyKTa N
peakunu B
O61mas
XapaKTePUCTHKA
but6mmorekxa [IOK
351eMeHTOB VA-
28 https://m.edsoo.ru/00adeea

rpynmnsl. A3oT,
pacrnpoCcTpaHEHHE B
HIpUPOAE,

6



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

¢busnveckue u
XUMHAYECKHE
CBOMCTBA

AMMmuak, ero
¢busnveckue u

HMIECKe bu6nmoreka [IOK
29 . https://m.edso0.ru/00adf00
CBOWCTBA, 4
MOJTyYeHUE U
MIPUMEHEHNE
[IpakTnueckas JaTuuk
pabota Ne 3 o Teme bu6nmorexa LIOK SJICKTPOIIPOBOJHOCT
30 «[Tomy4yecnne https://m.edsoo.ru/00adf1l8  u
aMMHUaKa, n3y4eHue 0
€ro CBOMCTB)»
A3oTHas KHCIOTa,
o8 dusmccKHe 1 bubmuoreka [IOK
31 https://m.edso00.ru/00adf30
XUMHUYCCKHE 6
CBOWCTBa
Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE
MUHEPATBbHBIX bubmuorexa [JOK
32 yIOOpeHuH. https://m.edsoo.ru/00adf51
XuUMH4YECKOe 8
3arpsi3HEHUE

OKpY’Karolllen cpebl
COE/IMHEHUSIMU



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTa

dochop. Okcnn

dbocdopa (V) u
dbochopuas
CHeoTa bu6nmoreka [IOK
33 ’ https://m.eds00.ru/00adf68
¢busnveckue u a
XHMHYECKHE
CBOMCTBA,
MOJTyYCHHE
Hcnons3oBanue
docdaros B
KauecTBe
MHHEPaIHHBIX bubnuoreka [{OK
34 N https://m.edsoo.ru/00adfc2
yI10OpeHuit. 0
3arpsi3HeHue B
MIPUPOJIHON Cpeibl
dbocharamu
Yraepon,
pacmipocTpaHeHHE B
—— bubmmoteka IIOK
35 https://m.edsoo.ru/00adfd9
¢duznyeckue u c
XUMHYECKHE
CBOMCTBa
S;‘;“i‘;j;:}fﬂp:ia BuGnmorexa LIOK
36 https://m.edsoo.ru/00adfeb

XUMHYECKHUE
CBOWCTBA.

e



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

OKOJIOTUYECKHE
pooIIEeMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJia
(V)

YroapHas KMCIIOTA U

bubnunoreka LIOK

37 3} https://m.eds00.ru/00ae006
e€ conu c
[IpakTryeckas
pabota Ne 4 1o Teme
"Ilonyuenue bubnuoreka [IOK
38 YTIIEKUCIIOTO Ta3a. https://m.edsoo.ru/00ae027
KauecTBenHnas €
peaxius Ha
KkapOoHaT-uoH"
[TepBonavasibHBIE
TTOHSTHS 00
OpraHuuecKiX bubnuoreka [{OK
39 https://m.eds00.ru/00ae054
BelIeCTBaxX KakK O o
COEJIMHEHMSIX
yriepoja
Kpemuuii i ero but6mmoreka [IOK
40 https://m.eds00.ru/00ae080
COCTMHECHHUS )
[IpakTuueckas bubmuorexa [JOK
41 pabora Ne 5. https://m.edsoo.ru/00ae0bf

Pemenue

2



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

3KCIEPUMEHTAIbHBI
X 3aja4 II0 TeEME
«Baxxneimue
HEMETaJlJIBl ¥ UX
COCITUHECHHUS

42

KoHntposbHas
pabota Ne3 o Teme
«Baxuneimue
HEMETaJUIbl U UX
COEJIMHEHU S

bubnuoreka [IOK
https://m.edsoo.ru/00ae0el
8

43

Oo6mas
XapaKTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METaJIOB.
Mertannuueckas
CBSI3b U
MeTaJTHYecKas
KpUCTaJUTMYECKast
pemeTka.
duznueckue
CBOMCTBA METAJIJIOB

bubmmoteka IIOK
https://m.edso00.ru/00ael103
e

44

XUMUYECKUE
CBOWCTBA METAJLIOB.
DNEeKTPOXUMHUIECKU
W psi HAPSKEHUN
METAJIOB

bubnunorexa LIOK
https://m.edsoo.ru/00ael15
6



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

OO0mu1ue crocoObl
MOJTy4eHUS
MeTasioB. CIIIaBEIL.
Brrancnenus no

bubnunoreka LIOK

45 YpaBHEHUSM https://m.edsoo.ru/00ae115
XUMHYECKHX 6
peaKkmuii, eciiv OauH
W3 PEarcHTOB
COJICP)KUT TIPUMECH
Morstrie o bubnuoreka [{OK

46 https://m.edsoo.ru/00ae127
KOPPO3UH METAIIJIOB 3

bubnnorexa [IOK

47 [lenormste https://m.edSO(])_.IrUIOan14b
MeTaJIbl )
Oxcuasl 1 bu6nunorexa LIOK

48 TUIPOKCHU/IBI HATPHS https://m.edsoo.ru/00ael4b
1 KaJus 2
[IlenoyHO3EMENBHBI bubmmoteka IIOK

49 € METaJJIbl — https://m.edsoo.ru/00ael5e
KaJIbLIUI 1 MarHuil 8
Baxwneiimue but6mmoreka [IOK

50 COCIMHEHUS https://m.edsoo.ru/00ael5e
KanbLUs 8
O6o0mmenue n

51 CHCTEMAaTHU3alHs

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTkocTh BOJEI U bubnmoreka [IOK
52 CrocoOsbI e https://m.edsoo.ru/00ae188
yCTpaHeHHs 6
[IpakTrueckas JlaT4uK MyTHOCTH U
pabota Ne 6 o Teme Bu6nuoreka LIOK IUIOTHOCTH
53 "YKEcTKOCTh BOIBI K https://m.edsoo.ru/00aelae
METOJBI €€ 8
ycTpaHeHus"
bubnuoreka [{OK
54 AmroMUHUI https://m.edsoo.ru/00aelc6
4
AmdoTtepHbIe bubmmoreka [JOK
55 CBOMCTBA OKCHJIA U https://m.edsoo.ru/00aelc6
TUIPOKCH A 4
bu6nunorexa LIOK
56 XKenezo https://m.edsoo.ru/00ae1d8
6
Oxcumpl,
THJIPOKCHUJIBI M COJTH bubmorexa LIOK
57 https://m.edso00.ru/00ae35e
xenesa (I1) u xxenesza 6
(r B
O6o06menue n
58 CHCTEMATH3AIIH
3HaHUH
[IpakTnueckas but6mmorexa [IOK Jatunk
59 paborta Ne 7. https://m.edsoo.ru/00ae3de = 3IEKTPOIPOBOLHOCT
Pemenue 8 u



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

3KCIEPUMEHTAIbHBI
X 3aja4 II0 TeEME
«Baxxneimue
METaJUTBI U BX
COCITUHECHHUS

60

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHUX
peaKuuii, €ciiv OJuH
W3 PeareHTOB JiaH B
HU30BITKE UIIN
COJICP)KUT MPUMECH.
Breraucnenus
MacCOBOM JOJIU
BBIXO0/1a TIPOJTYKTA
peakiuu

bubnunoreka LIOK
https://m.edsoo.ru/00ael75
0

61

62

63

O0600111eHE U
cucTeMaTu3alus
3HAHUH

KonTponbHas
pabota Ne4 o Teme
«BaxHnenmue
METaJUTBl U UX
COETUHEHUS»

BemecTtBa n

Marepuabl B
OBCEIHEBHON

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f5
0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

JKU3HHU 4EI0BEKA
XuMHYECKOE bubnunoreka LIOK

64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae427
OKpY Karolei cpejibl 0
Ponp xumuu B

- bubnunoreka LIOK

65 p 1 https://m.edsoo.ru/00ae427
3KOJIOTMYECKUX 0
npobiem B
Pe3epBHEI YPOK.
0 6ogmeHI/IeyII/I) bubnuoreka [{OK

66 1 https://m.edsoo.ru/00ae0d0
cUCTEMAaTHU3ALHA .
3HAHUHU -
Pe3epBHEI YPOK.
0 60gmeHHeyE bubnuoreka [{OK

67 1 https://m.edsoo.ru/00adb33
CHCTEMATH3ALUS c
3HaHUH a
Pe3epBHEI YPOK.
0 60gmeHHeyE bubnuoreka [{OK

68 1 https://m.edsoo.ru/00ad9ch
CHCTEMATH3aIIS )
3HaHUH -

OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3aHue, nepepadboTaHHoE,
8 knacc/ I'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKiMoHEepHOE
obmectBo «M3natenscTBO «IIpocBeiienne»

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

BacunbeB B.I1., Mopo3zosa P.I1., Kouepruna JI. A. IIpaktukym no
aHaJTUTUYECKOU XuMuM: ¥Y4eb. mocodue st By30B .-M .: Xumus, 2000 . — 328 ¢
. 2.I'pocce 2., BalicmanTens X. Xumus a1 110003HaTeIbHbIX. OCHOBBI XUMUU U

3anumarenbhbie onbIThl. ['JIP . 1974 . Ilep . c Hem .- JI .. Xumus, 1979.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://www.alhimik.ru [IpencraBneHsl pyOpUKH: COBETH a0UTYPUCHTY,
YUHUTEITI0 XUMHUH,

CIIPaBOYHUK (O4YeHb OoJbIas mMoA00pKa TaOIUIl U CIIPABOYHBIX MaTEPHAJIOR),
Becenasi XuMusi, HOBOCTH,

OJIMMITHA/]IbI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUN ).



2. http://www.hij.ru XKypaan «XuMus 1 )KU3HBY MOHATHO U 3aHUMATEIHHO
pacckasblBaeT 000 BceM

MHTEPECHOM, YTO IMPOUCXONT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dnexrponnslii sxypHan « XuMUKH U
XHMHUSD», B KOTOPOM

IPEACTaBICHO MHOXKECTBO

OIIBITOB 110 XUMHUH, 3aHUMATEIbHONH HH(POPMAIINH, TO3BOJIAIONICH YBICYb
YYCHHKOB SKCIICPUMEHTAIBHOM

YaCThIO IPEIMETA.

4. http://c-books.narod.ru BeceBo3morkHast auteparypa o XUMHH.

5. http://www.drofa-ventana.ruli3BecTHoe U31aTEILCTBO YIEOHOM TUTEPATYPHI.
HoBHHKM HAyYHOTOMYJIAPHBIX U 3aHUMATEIBHBIX KHUT 110 XMMHUH.

6. http://1september.ru XXypuan as yautened U He TOJIbKO. boibIoe
KOJIMYECTBO pabOT yUYEHUKOB, B

TOM YHCIIE W UCCIIEI0BATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuitckuii KoabHBIN TOPTAT
CO CCBUIKaMHU Ha

00pa3oBaTeNIbHbIC CANTHI 10 XUMHH.

8. www.periodictable.ru Coopuuk cTaTei 0 XMMHYECKUX JJIEMEHTaX,
WLTFOCTPUPOBAHHBIH

OKCIICPUMEHTOM
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