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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo Xumuu JIa€T TPEACTABICHHE O MENAX, OOUEeH CTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEACNSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENsIeT BO3MOXXHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JE€ATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUSA |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANILHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITuXCs;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COep’KaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMHCSI CHUCTEMbI IMMEPBOHAUAIIBHBIX TMOHSITUNA XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITHN O XUMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYCHHS O CTPOCHHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalomuid MUp»,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATENPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAay4YHbIM METOJaM II03HAHUS IPU M3YYEHUU BEIIECTB U
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHONM U y4eOHO-HCCIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsSI BAKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHSA LEHHOCTH XUMHYECKMX 3HaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBIL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATrpPETraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a5eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XMMHUECKHe ypaBHeHusa. Kiaccudukaims
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SIBIICHUH, HAOII0IeHHE U
OMHMCAHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuil (pa3loKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3leieHHuss CMeceil: C TOMOIIBbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IIrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. Pac4éThl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deloBeka. KpyroBopoT BOAbI B PUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Duznmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHus (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUd HEUTpaIu3alyd, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKasl CBSI3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUuU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
rpaXXJaHMH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuiu IKcnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIUX  MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TaK W NOHATHUH, SIBJISIOIINUXCS CUCTEMHBIMU I OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, O3JJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUH CBOMCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaaus, KAJIbLUA H HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKUMH U IOJIOKEHUE XHMHYECKOTIO
PaBHOBECHSI.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HKCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBUS PA3JIMYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcanka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3nmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass kucioTa, (@QU3MYECKHME M XUMUYECKHE CBOMcTBa (0OlIMe Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAaHCHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4eckoe 3arps3HeHIe OKPYKaIOIIeH cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHCHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OCNIKax, yriieBojax — U MX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYCHUE XHUMHYECKHUX CBOWCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha Cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3yYCHUE Mozenei
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHene HeMeTalulbl U UX COCIMHEHUS.

MeTaibl 1 MX COeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpPUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[[lenounbie MeTambl: nonoxeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIeNOYHbIX METAUIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pru3nueckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U TMAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3yUYEHHE PpE3yJbTAaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
KAJIbLIUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJlblMs, aJIOMHHHS, LIMHKA, XKeje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB FMAPOKCUAA aTIOMUHUSA
Y TUAPOKCU]IA LIMHKA, pEHIEHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHenmme
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
UCIOJIb30BaHUE BEILECTB M XUMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAIOB, MOJIUMEPHbIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPUATIBL.

®dusuka: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KpUCTAIIINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBHI,
M0JIE3HBIE UCKOIAeMbl€, TOIINBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOLIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMM TOBEICHHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHUE ONBITA AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTHMIKEHHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aUMOCBSA3SX YEJIIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XUMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA I0JIyYCHUE HOBBIX 3HAHUH I10
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATEIbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMOOOpa30BaHUIO, TPOEKTHOM U HUCCIEN0BATENIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KW3HHM, OCO3HAHHME MOCIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHIO TPOQECCUil U Tpyla pa3InyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEEHUS MpU padOTe C BELUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pE3yIbTaTOB BBUACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHSMH), HCIIOIH30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 PE3yJbTar, (OPMYITHPOBATH 0000IMIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE MPUMEHATh pa3iuyHble METOAbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEHATh LENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISTh WJIH KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JI30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIAraeMbl€ B YCIOBUU 33JIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIVHEHUS, PEAaKUUU PAa3JIOKEHUS, PEAKIUU 3aMELICHUs, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJs BEIECTBa
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJieHHS (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMaTU3alNI0, KIACcCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BENIECTBO, BAJICGHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTENEHBb
OKHCJICHUSI, XUMUYECKasi peaKiys, XMMU4YecKasi CBs3b, TEILUIOBOM 3P DEKT
peakiuyd, MOJib, MOJSIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJCKTPOJMTHYECKAs] IUCCOLUALMS, PEaKIMd HOHHOTO
oOMeHa, KaTaau3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKas pEmETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMyJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMUA  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB M MX COEJAMHEHHH B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOIMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEPXAasi OINHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IpaBWIa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-MOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BelecTBa 1 XuMu4eckue bubnuorexa [JOK
1.2 15 1
peakuuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonstue 6 bu6muoreka [JOK
' 00 oKkcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilondrue o kucimorax 8 1 bubmuoreka [JOK
' 1 COJISX https://m.edso00.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKasa CBI3b.
3.2 OKHUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [IOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnmnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bu6muoreka [JOK
' snementoB VIIA-rpynmer. Tanorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BHGHI;CHTOIS VIAl-Dr nbl. Cepa u eé 6 Bubnworexa [IOK
' pyHisL. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 Z-)JleHI\iCHTO]‘f VA-ll? nnbl. A30T, pocdop u ux 7 1 bubnuorera LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 35eMeHTOB |VA- bl YTIIEPOI U 8 1 2 bubnmorexa LOK
' . IPYIHBL P https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Hroro mo pazneny 25
Pa3nen 3. MeTaliibl H HX COeAMHEHUA
. but6mmoreka [IOK
3.1 Obmme cBoHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro o pasneny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertriecTBa 1 MaTepHaibl B )KH3HHU YEIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOC Bpems 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThbI padoTshI
pecypchl
[Ipenmer xumuu. Posib XUMHUU B KU3HU bubnuoreka [IOK
1 1 1 nepens
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTOgaX MO3HAHUA B 1 | Henens bubmuorexa [JOK
XUMUU A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 2 Henens bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 2 Henems
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2
5 <<lfa3 eJICHUE cﬁeceﬁ (Ha mpumepe 1 3 Henens bubmorexa HOK
A N PHUMED s https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMEL H MOITCKY TEI 1 3 Hepem https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmoreka [IOK
v 1 4 nenens
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
1 4
8 [IpocThie U CIOXKHBIE BEIIECTBA Henemns https://m.edsoo.ru/Ffod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUYEeHHE 1 5 Henmens bubmorexa HOK
YBp i A https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B 5
nMuueckas popmysa. BareHTHOCTD HEeJEeIsI https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
OTHOcUTENbHAS aTOMHAs Macca. bubmuoreka [JOK
11 6 Henens
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
12 6 Henens
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
KomunuectBo BemecTBa. Moib. bubmuorexa [JOK
13 7 Henens
MomnsipHast macca https://m.edsoo.ru/ff0d5230
DuU3NYECKUE U XUMUYECKUE SBJICHUS. bubnuorexa [JOK
14 7 Henens
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Tpuszna CJI0 OTEKa
15 PU3HAKU U yCII BI/Iflva TEKaHUs 8 Henes bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MAacChl BEILIECTB. bubnuoreka [IOK
16 8 Henens
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoauvecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSIM XUMHUYECKHUX 9 Henmens bubmorexa HOK
H N yp a https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e 9 Henens bubmmorexa [OK
A P ’ A https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOTIETUCT 0606yq eHHe U 10 nenens bubmorexa HOK
H AT, HVI a https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
Kontponbnas padota Nel o teme
20 HTpOJIbHAs padoT 10 TEM 10 rexens bubnuotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
B — .C
91 031yx — cMech ra3oB. CocTtaB 11 Hexens bub6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

duznueckre 1 XUMHUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuy OKUCICHUS 11 nenens bubmmorexa [JOK
poAa (peakdl ’ A https://m.edso00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsl MosTy4eHus: KUCI0po/ia B
23 nabopaTopuu ¥ MPOMBIIIIICHHOCTH 12 nenenst bubmmorexa [JOK
paTop P ' A https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuuu, MOHSITHE O 12 wenens bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo0.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
Tomnuso (HedTh, Yroib U MeTaH).
25 3ar }I3HeI§I/qul;03 . a, CIIOCOOBI lro 13 nenens bubmorexa LHOK
P AYXa, A https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tony4yenue u coOupaHue KUCIOpoIa 13 nenens bubmmorexa [OK
yi . p poaa, a https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopox — anemeHT u npocroe 14 nexens bubnuotexa [JOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo0.ru/ff0d4ddo
dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
28 14 nenens
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
2 IT 1
9 OHSTHE O KHUCIIOTaX U COJISIX 5 Henens https://m.edsoo.ru/F0d50d2
30 Crioco0bl TTOTy4eHHsT BOAOPO/Ia B 15 Hexens bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tomy4yenne u coOupanue BOJI0PO/Ia, 16 memens

W3y4YEHUE €r0 CBOMCTB)»

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

bubmuorexa [JOK

32 16
ABorazipo Heae https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA

33 BEIIIECTBA rasa 0 €ro U3BeCTHOM 17 nenens bubmorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienust 00bEMOB ra30B 110

34 aBHCHMIO PEaKIIMU Ha OCHOBE 3aKOHA 17 Hepens bubmorexa [JOK
yp . peaKtl . A https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH I'a30B
dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK

35 18 nenens
BOJIEI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanwuii. [Tonstae 06 bubnuorexa [JOK

36 18 menens
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacwiieaHbie

37 u HeHaCBIpeHHBIIe) aCTBOPBI 19 Henens bubmorexa HOK

1 p PBL. A https://m.edsoo.ru/ff0d5b40
MaccoBas 71071 BEIIeCTBa B pacTBOpe
[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiaeHnE paCTBOPOB C

38 pur T BII im pacTB vp B ) 19 mexens bubnnorexka [JOK
ONpeAcIEHHON MacCOBOM 10Ien https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
KontpoasHas padora Ne2 mo teme

39 HTpPOJIbHAsA padoT 110 TEM 20 Henens bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxc : COCTaB, KJIacc arus,

40 KCHUIBI TaB, KJIacCUpUKaIIS 20 Hexens bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHnre u XUMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 21 nenens bubmmorexa LIOK

’ P s https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, KIIaCCU(UKAIIHS, b K
42 (ukan 21 Henens noamoreka [{O

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
43 . 22 "Henensa
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
KucnoTel: cocTas, Ki1accupuKamuys, bu6 e OK
44 Puran 22 unenens nosmoreka L
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
IlonyyeHne m XUMHUUYECKHE CBOMCTBA bubanoreka [IOK
45 yd 23 Henens 4
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) OJI )eHI/IH XI/IMI/I‘IZ(I:)KI/IG 23 Hemens bubmorexa LOK
N yi ’ a https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas paborta Ne 6. Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
47 24 wenensa
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
I'eneTnyeckas cBA3b MEXKIY KilaccaMu bubnnorexa [JOK
48 . 24 wenensa
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
49 N 25 Henens
3HAHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 25 Henens bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
CcoeIUHEHNH
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XAMHYECKHX dJIEMEHTOB. [ToHsaTHE O 26 uemeins bubmorexa LOK
) a https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuoanueckuii 3aK0H U
52 Ilepuonuueckast cucTeMa XUMHYECKUX 26 Henens bubnnorexa [IOK
P https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
Bbubaunoreka [IOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 27 nenens 1

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmuorexa [JOK

>4 27
saep. M3oTonbl Heae https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YeK
55 aToMOB 351eMeHToB [lepuoaudeckoii 28 nenmens bubmmorexa [JOK
P https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
56 . 28 Henens
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue llepuonnueckoro 3akoHa
a3 a a .
57 JUISL pa3BUTHUS HAyKU I/I Hpu KTHKH. [] 29 Henens bubnuoreka [IOK
N. MenaeneeB — y4€Hbli, eIaror 1 https://m.edsoo.ru/00ada96e
Ipa)xKTaHuH
DNEeKTpoo aTeJIbHOCTh aTOMO
58 JIEKTPOOTPULIATEIIbHOCTh ATOMOB 29 Henens bubnuoreka [IOK
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
4
59 OHHAasg XUMHYECKas CBI3b 30 menens httos://m.edsoo.ru/00adaca4
60 KoBanenTHast nonsipHas XuMu4ecKkas 30 Hexers bubnuoreka [IOK
CBSI3b A https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMU4ecKas 31 Hexers bubnuoreka [IOK
CBA3b A https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 31
CreneHs OKHCICHHA reAem https://m.edsoo.ru/00adae28
OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
63 32 Henens
peakuuu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 32
OxucauTenu 1 BOCCTAHOBUTEIU HEeens https://m.eds00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme 33 nenens | bubnuoreka [IOK
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«CtpoeHue aroma. XuMu4eckas
CBSI3b»

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

PezepBHblit ypok. O6o001eHue u bubnuoreka [IOK
06 cUCTEeMaTU3alus 3HAaHUU 1 33 nepens https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O60011eHIE 1 bubnnoreka [HOK
o7 cUcTeMaTu3alus 3HaHUU 1 34 nepers https://m.edsoo.ru/00ad9ch2
PesepBHrlil ypok. O600611eH1E 1 bubnmoreka [JOK
68 cucTeMaTu3alus 3HaHUH 1 34 mepens https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Hara uudgpoBbie
Nem/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero u3ydeHusi | obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0H.
[Iepnoanueckas cucrema bubnuoreka [IOK
1 1 1 Hemens
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHYECKUX DJIEMECHTOB 1 1 penens bubnnorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukamnus 1 HoMeHKIaTypa bubnuoreka IIOK
3 uran yp 1 2 Henens 1
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckou CBSI3U M THIIBI bu6mmoreka [IOK
4 N 1 2 Hegend
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 3 Henens
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukamnms xumuaeckux bubnmnorexa [JOK
6 . 1 3 Henens
pEAKLIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 4 genens bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
8 DaxTopkl, BAUAIONINE HA CKOPOCTH 1 4 genens bubmnorexa [IOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLIUU U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9 5 menens
peakuuu A https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble 5 Henens Bubmaorexa ITOK
a H ' a https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HoHHble ypaBHEHUS peakuil 6 Henens bubnmorexa [IOK
yp peakl A https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN 6 Henens bubmmorexa [IOK
pvﬂ a https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 7 Henens Bubmorexa ITOK
pea . a https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON TUCCOITUAITTT
bubmuorexa [JOK
14 [MousaTue o ruaponan3e cosei 7 "Henens
AP a https://m.edsoo.ru/00add9d4
O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
15 . 8 Henens
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «1£)emeHI/Ie 31<cnpe UMEHTAJIbHBIX 8 Henmens bubmmorexa LHOK
p a https://m.edsoo.ru/00addbfa
3amau»
KonTpoabHnas pabora Ne2 no teme
17 «DNEKTPOITUTHYECKAS TUCCOIIUAIINI 9 Henens bubmmorexa LHOK
P 8 HHATHA. & https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO01mast XapakTepuCTHKA TaJIOTCHOB.
18 XuMHYeCKHe CBOMCTBA Ha IIpUMepe 9 enens bubmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposonopon. ComnsiHast KHCIIOTa, 10 mepens | bubOmmorexa [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bubmuoreka [JOK

20 «lTomydyeHne coaIHON KUCIOTHI, 10 nenens
yi . . A https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruucnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUU, €CIIU OJUH U3 11 menens bubmmorexa [IOK
p ’ https://m.edso00.ru/00ade488
pEeareHToB JIaH B U30BITKE
OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
22 11 Hepens
VIA-rpymribl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAIIUN CEPBHI.
Haxoxpaenue cepol 1 €€ COeTMHEHU N bu6mmoreka [IOK
23 N 12 wenens
B IIpUpoae. XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBo10poa, CTPOCHHE, bub6mnoreka [IOK
24 POBOZIOPOA, CTP . 12 nenens 1
¢du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 buznyecKkrue 1 XUMUYECKHEe CBONCTBA 13 wenens bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
MOJIYYEHHUS CEPHOM KUCIIOTHI. bubmnoreka [JOK
26 i p 13 wenens 1
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
Brrunciienye MaccoBOM JOJIU BRIXOJA bu6mmorexa [IOK
27 14 nenens
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepUCTHKA dJICMCHTOB 14 mwenenst | bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIyUCHUE U 15 Hepens
i A https://m.edsoo.ru/00adf004
PUMEHEHHUE
[IpakTuueckas padora Ne 3 o reme
30 «[TonyueHre aMmMuaKa, U3ydeHue ero 15 uwenens buGnnorexa LIOK
o > 1Y https://m.eds00.ru/00adf180
CBOICTB»
A3oTHas KHUCI0Ta, e€¢ (PU3NIeCKHe U bubnnoreka [JOK
31 . 16 wenens
XHMMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Vcnonp30BaHnEe HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
32 o0pennii. XMMHUYECKOE 16 "Henens bubmorexa LOK
yAO0P ' . a https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCIMHEHUSIMH a30Ta
®docdop. Okcup dhochopa (V) u
33 (bocg)o pHaSI KI/ICJ'I((I))Ta q)(i)I/IIDSI/I(‘Ie)CKI/Ie " 17 menmenst bubmmorexa [JOK
p o a https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B
KayecTBE MUHEPAJIbHBIX YIOOpEHHUH. b K
34 P UYII p 17 nexens noaunoreka 11O
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Vriepon, pacupocTpaHeHuEe B
35 pu E))z(e g)mnljiecxl;e 1 XUMHUYECKHUE 18 wenens bubmmorexa [IOK
p P ’ https://m.eds00.ru/00adfd9c
CBOIicTBa
Oxcuanl yriepojaa, ux GU3nIecKue u bubmnoreka [JOK
36 AIbL YTIEPOA ¢ 18 wenens nbmmorexa I

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsi3aHHBIE C OKcHIOoM yrieposa (1V)

37 VYronbHas KUCI0Ta U € CON 19 Henens bubmorexa OK
s https://m.edso0.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"[lomydyeHue yriieKuciaoro rasa. bubmuoreka [JOK
38 yi yr 19 menens 1
KadectBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaibHBIC TOHATHSA 00
39 OpPraHUYECKUX BEIECTBAX KaK O 20 Henensa bubmmorexa LHOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
bu6mmorexa [IOK
40 Kpemuuii u ero coeiMuHeHUS 20 Henmens
P A s https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
41 . 21 venens
«BaxknHeinie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS»
Konrtponsnas padora Ne3 o teme
42 «BaxxHelne HeMeTaJIIbI U UX 21 "enens bubmmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mras XxapakKTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.
MeTtannuyeckast CBSI3b U bu6mmoreka [IOK
43 22 "enens
MeTaJUIMYecKasi KpUCTa/uIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB. bu6mmoreka [IOK
44 22 Henens

DNEKTPOXUMHUYECKUH Psift

https://m.edsoo0.ru/00ael156
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HaIPsHKEHUN METaJlIOB

O061me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBbl. Berauciienus mo

45 ABHCHUSM XMMUYCCKUX PEAKIIHHI 23 Henens bubmorexa [IOK
P DeaKHI, A https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMeCcH
bubmuoreka [JOK
46 IT 23
OIUITHE O KOppO3HH METAILIOB HeAcA https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 24
[Henorrsie MeTamte: HeACIA https://m.edsoo0.ru/00ae14b2
OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
48 24
Kajus HeACIA https://m.edsoo0.ru/00ae14b2
€JI0YHO3eME € MeTaJIJIbI —
49 [len qﬁl M JII)HUBI METAJLJIbI 25 Henens bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 B i 25
AKHEHIINE COeTMHEHUS KaTbIIUs HeIems https://m.edsoo.ru/00ae1568
O0o001mIeHre U CHCTEMaTH3a
51 I{I HHE ¥ CUCTEMAaTH3aIIMs 26 Henens
3HAHUH
JKEcTKOoCTh BOJEI U CIOCOORI €€ bu6mmoreka [JOK
52 26 uemeins
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "YKECTKOCTh BOJBI U METOBI €€ 27 Henens bubmorexa [JOK
" 8 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bu6mmoreka [JOK
4 A i 27
> JTOMHHHH HeAe https://m.edsoo.ru/00aelc64
AmboTepHbIe CBOMCTBA OKCHIA U
55 orep bl 28 Henens bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso 28 menens | bubmnoreka [JOK
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OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bubmuoreka [JOK

57 29 "enens
(1) u xeme3a (111) A https://m.edsoo.ru/00ae35e6
O0001IeHNE U CHCTEMATH3AIUS

58 N 29 Henens
3HAHUNI
[IpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [IOK

59 . 30 uemens
«Bakuenme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHU)
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3
PEareHTOoB J1aH B U30BITKE WU bubnuorexa [JOK

60 30 uemens
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIX0JIa MPOAYKTa
peaKIuu
O000111eHNEe U CUCTEMATU3ALIS

61 N 31 Henens
3HAHUI
KonTponsHnas padora Ne4 o teme

62 «Baxkneinie Metamisl 1 UX 31 Henens
COEITHEHUS
BemecTBa u MaTepHainl B bubnuoreka IIOK

63 H . p 32 "enens 1
NOBCEIHEBHOM KN3HHU YeIOBEKa https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsa3HeHue bub6anorexa [IOK

64 . p 32 Henens 1
OKpYXKaroIle cpebl https://m.edso0.ru/00ae4270
Poin xuMuu B penreHun bub6anorexa [IOK

65 p 33 Henensa 1
9KOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
PesepsuEbIil ypok. O0001IIEHNE U Bubnuoreka IIOK

66 p M HI 33 Henensa 1

cUcTeMaTHu3anus 3HaHUU

https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

PesepBublit ypok. O6o0mIeHNE U bubmumorexa [IOK
67 cUCTeMaTH3alus 3HaHUH 1 34 nenens https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6001meHue u bubnuoreka [IOK
68 cucTeMaTu3alus 3HaHui 1 34 nenens https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 8 kiace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue»

* Xumus, 9 knacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AKiimonepHoe 001IeCTBO

«3marensctBO «lIpocBemienre»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

» Xumus, 8 kinacc. Meroauueckoe nocooue s yautens. O.C.I'abpuensn, 1. T
OctpoymMmos, 1. B. AkcénoBa

» Xumus, 9 knacc. Metonuueckoe nocodue s yuutens. O.C.I'abpuensn, U. T.

Octpoymos, 1. B. Akcénoa

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmuoreka IIOK https://m.edsoo.ru







