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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOrO OOIIEro o0O0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOll paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUs Y4EOHOTO MpeaMeTa « XUMHUSH»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit @enepannm.

[Iporpamma mo xuMumM Aa€T TpPEACTaBICHHUE O IIENSIX, OOIIeW cTpareruu
oOy4eHusi, BOCHHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeameTa, yCTaHaBIMBAET 00s3aTeNIbHOE MPEeIMETHOE coJiepKaHue,
npeAycMaTpuBaeT paclpeielieHue €ro Mo Kiaccam M CTPYKTYpUpPOBAaHHE IO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS] XUMHU C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE 11€JIEH U3yUueHUsl peaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATENbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWE XWUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE€ XUMHUEW NPEACTaBICHUS O B3aMMOIIPEBPAILCHUSIX
SHEPTUHA M 00 DBOJIONWU BEIIECTB B MPHUPOJE, O MYTAX PEHIeHUs TiIo0aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUSCTBA — CBHIPhEBOM, JYHEPIETHUCCKOM,
MUIIEBOM 1 9KOJOTUYECKON O€30MacCHOCTH, MPOOIIEeM 3IpaBOOXpaHEHUSI.

N3yuenue xumumm:

CIIOCOOCTBYET  peajii3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  Y4eOHOM  JesITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHLHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOIUXCS;

croco0CcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJIE, K YETIOBEKY, BHOCUT CBOU BKJIaJ] B 9KOJIOTHYECKOE



o0Opa3oBaHue 00YyUaIOIUXCSl.

JlanHbple HampaBiieHUS B OOYYEHMHM XHMHHM OOECHEYHMBAIOTCS CHElU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJAarorudyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEACIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNH XWMHUH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITHN
OPraHUYECKON XUMHH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzyuyeHuro. ColiepaHu€ CKIIAIbIBAETCS U3 CUCTEMBI
MOHATUNA O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI MIOHATUI O XUMUYECKON
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O IPHUHIMILY
IIOCJIEIOBATENBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— TpeAcTaBleHUN 00 JIEKTPOJIUTUYECKOW AUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAOTCA HA OCHOBE JMIIUPUYECKU
NOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBITIONHSSA (YHKIIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBONCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOIO0 NMPUMEHEHUS U MOJIy4YECHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHUHU CHOCOOCTBYEeT  (HhOPMHPOBAHHUIO
IIPEACTABICHUS] O XUMHYECKON COCTABISAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOJABI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJIaM IIO3HAaHUs B Hayke. M3ydeHne XMMHUHM NPOUCXOIUT C IPUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHBbIX NpeaMeToB: «OKpYyKalomMuid MUpH,
«buomorus. 5-7 kimacce» u «dusuka. 7 Kiacey.

[Ipy w3ydeHHMH XWUMHUH TPOUCXOAUT (opMUpPOBaHWE 3HAHWUH OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKON
NEATEIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDHI.
3amaya y4yeOHOro mnpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUW — Ba)KHEUIINUX (PAKTOB, MOHATHMI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUI,
JOCTYIIHBIX O00OOIIEHHII MHPOBO33PEHUYECKOIO0 XapakTepa, s3blKa HAYKH, B
OpuOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHHUS TP HU3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U



UX TPUMEHEHUU B Y4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BaTENIbCKON
JESITEIbHOCTH, OCBOCHUM NpaBHJ 0O€30IaCHOI0 OOpalleHUs C BELIECTBAMHU B
IIOBCEIHEBHOM KU3HMU.

[Ipn m3ydeHnn XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHUsI Ba)KHOE
3HaueHue NpuoOpen Takue 1ed, KakK:

— (GOpMUPOBAHME HWHTEIJIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO PEIICHUH,
CIIOCOOHO a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpuoOIIeHHEe
oOydaromuxcsi K CaMOCTOSATEIbHOM I103HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHMBALMIO M Pa3BUTHE CIHOCOOHOCTEN K
XUMHH,

— o0ecreueHne yCIoBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OMbITa Pa3HOOOPa3HOW MAEATETbHOCTH, MO3HAHHWA W CAMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOIUX YHUBEPCAJIbHOE 3HAuY€HUE MIJis
pa3IMYHbIX BUJOB JEATEIBHOCTH;

— (opmupoBanre oOwmEeld (QyHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIlIero MHpa, HMCIONb3Yysl 3HAHUS M OIBIT, MOJYYCHHbIE MPU H3YYEHUU
XUMHM, TPUMEHATh HX TpPU PEUIeHHMH MpoOJieM B IOBCEIHEBHOM JKHU3HU U
TPYJOBOH JEATEIHLHOCTH;

— ¢QopmupoBaHue y O0Oy4aroOmMxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUs LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00Pa3HOro TOBENEHUsT B OBITY M TPYAOBOM JEATENIBHOCTH B UENIX
COXPAHEHHUS CBOETO 37J0POBbs U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AATbHEHINIEro
00yueHus.

OOmiee 4uCIO YacoB, OTBEACHHBIX JUIA HU3Y4YEHHUS XMMHMM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHAYaIBbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HHU YeJIOBEKA. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CniocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BewmecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
CO€JIMHEHUHU.

KonuuectBo BemecrBa. Monb. MosnsipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemlecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3nuecKrue U XUMUYECKHUE SIBICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKO0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHus. Knaccuduxarms
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYA0H, MpaBuiiaMu paboThl B 1abopaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHBIM O00OpPYJAOBaHUEM, U3YUYEHUE U OIMHUCAHUE
¢u3nueckuX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHHUE
dbuznyeckux (IMJIaBJIeHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUSI BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBIEHUN, HAOIIOICHUE U
OMKCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe T'MAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJieCcTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3felieHus CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIAIMSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TTOBApEHHOU
CoNM, HaOJIOJEHWE W  ONMUCAaHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJEJIeH MOJIEeKYII
(IapocTepKHEBBIX).

BaxHeiue npeacTaBuTeId HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopox — ajeMeHT M IpocToe
BeliecTBO. HaxokneHue kucimopoaa B mpupoie, (U3MYECKHE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl
NOJyYeHUs KHUCIOpoJa B JiabopaTOpuu H MpoMbIIUIeHHOCTH. KpyroBopor



Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOaA.

TernoBoit 3hdekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHIAOTEPMUYECKHUE pPEaKUUU. TOIIMBO: Yyrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHNE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — snemeHT uM mpocrtoe BemecTBO. Haxoxnaenue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosnyyeHus. Kucnorsl u conm.

MonsipHbiii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHble ¥ HEHaCBIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Posib pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHennit. Oxcunbl. Kiaccuduxarus
OKCHUJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBbIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue M XUMHUYECKUE
cBoucTBa OKCUAOB. [loryueHrne oKkCuaoB.

OcHoBanns. Kmaccudukanust ocHOBaHWi: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Duszndeckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHrne ocHOBaHUM.

Kucnorel. Kinaccudpuxanus kucinor. Homenknatypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Pan axtuBHoct MetamoB H. H. bekerosa.
[Tonydenue KuCIoT.

Conu. Homenknarypa coneil. @u3nueckue U XUMUYECKHE CBOICTBA COJEH.
[Tonyuenue coneu.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEJECICHHUE COAECPKAHUS KUCIOPOAa B BO3AYX€, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBONCTB KHUCJIOPOJAa, HAOJIIOECHUE
B3aUMOJECHCTBUSl BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpaiieHusl TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OTHCAaHUE WX CBOMCTB, TOJydYeHHWE, COOMpaHWE, pACIIO3HABAaHWUE W H3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojelicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BUACOMATEPUAIOB), HAONIOJCHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW pacTBOPEHHSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEILIECTBA, B3aWMOJECUCTBUE BOJABI C METAJIAMHU
(HaTpyieM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpUAIIOB),
UCCJIEIOBaHUE O0pa3OB HEOPTraHWYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB,



HAOJII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT M IEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, pPEaKIU{d HEeUTpalu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BaxHenlne KIacChl HEOPraHUYEeCKHX
COEIMHEHU.

Iepuoagnuecknn 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KiIaccU(PHUKAIMKA XUMHUUYECKHX dJieMeHTOB. [lonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OoTepHbIE OKCUIBI
Y TUJPOKCHUBI.

[lepnoanueckuii 3akoH. [lepuoanueckass cucTeMa XUMUYECKHUX 3JIEMEHTOB [l.
N.  MenneneeBa.  KopoTkomepuonHas ©  JIUHHOMEpUoAHass  (HOpMbI
[lepuoanueckon cucrembl xumuueckux diemeHToB Jl. M. MenaeneeBa. [lepronasl
U rpynnbl. DuU3nYecKuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaa U
TPYMIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK AaTOMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajJuyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS pa3BUTUS HAayku W npakTuku. . M. MenneneeB — y4y€HbIN U
rpa)KJaHVH.

Xumuyeckasi cBsA3b. KoBajieHTHast (HOJISIpHAsE W HEMNOJISIPHAs))  CBSI3b.
DIIEKTPOOTPULIATEHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporneccrl okucneHns U BOCCTaHOBJIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3yueHHE OO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBHE
TUAPOKCHIA LMHKA C PacTBOPaMHU KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUA
(ropeHue, peakliuy pazioKeHHsI, COSTUHEHU).

Mexcnpeomemmnuwie ceasu

Peannzanust MeXNpeIMETHBIX CBSI3€M NMpU WM3YUYEHHMH XHMHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX



MOHATHUM, TaK W MOHSITUM, SBJISIOIINXCS CUCTEMHBIMU JJISI OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecCTBEHHO-HAYUYHbIE TOHSATUS: Hay4HbIUA (DaKkT, TUIOTE3a, TEOpUs,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(ukanus, TMepUuOANIHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

duzuka: Marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, IJIaHEThl, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TTOJIC3HBIE
MCKOTIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U xXumMn4eckasi peakuus

[lepuoanueckuii 3akoH. [lepuoauueckass cucreMa XUMHUYECKHUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOJOB, Kalaus, KalblUsi WU UX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CHCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHWYECKHUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Ppa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHECHUH, TEHETUYECKAsA CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYECKUX peaKIui MO pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TerioBomy Hddekty, mo
W3MCHCHHIO CTETICHEH OKHCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
YPaBHCHMUS.

[TonsiTue 0 ckOopocTH XxuUMUYecKod peakuuu. I[loHsTe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHE 0O TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [lonsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XHMHUYECKOM PEAKIMHA UM MOJIOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIBb30BaHHUCM MCTOJa
QJICKTPOHHOT'O OaaHca.



Teopust FNEKTPONUTUIECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PAa3IMYHBIMH BUIAMH
xuMuueckoi cBs3u. Crenenp aucconyan. CUiIbHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakruu moHHOTO OOMEHa. Y CIIOBUS MTPOTEKAHUS PEaKI[Mii HOHHOTO OOMeHa,
MOJIHBIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHMII W coJell B CBeTe MPEICTaBIEHUNA 00 DIEKTPOIUTUYECKON
nucconmanu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSTHE O THAPOJIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHUYECKHX
BEIIECTB — METAJJIOB W HEeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, Ipolecca JUCCOLMALMM KHUCJIOT, IIEJIOYEH M COJIEH
(BO3MOXKHO  KCIOJIb30BAaHME BHAECO MaTepualoB), [POBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMWs]  PeaklMid  HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXeHUs, COCUHEHHs), PACMO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTasuuibl ¥ MX COeAMHEHMSI

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOWCTBA HA M[pUMEpe  XJopa
(B3aUMOJICHCTBHME C METaJIaMH, HEMETaJIlaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHHUE, NPUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeJloBeKa. BaxHeimme XIopuabl U UX
HaXO0XJCHHUE B PUPOJIE.

O6mias xapaktepuctuka 31aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U ceppl. XuMu4eckue cBoilicTBa cepbl. CepoBOmOPO, CTpOCHHE, (PU3HUECKUE U
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass  kucioTa, (QuU3MYEeCKHe M XUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENS KJlacca KHUCJIOT U crneruduueckue). XUMHUUYECKUE PEeaKIvu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoil KUCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl peaKUs Ha
cynbdar-uon. HaxoxneHue cepbl U €€ COSAMHEHHN B TPHUPOAC. XUMUUYECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH Ccpellbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKIH,



3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6miast xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTEMEHH OKHUCJIEHHUSA. A30T, paCIpOCTPAHEHHE B MPHUPOJE,
busznUeckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUaK, €ro
dbusnueckre 1 XUMUYECKHUE CBOMCTBA, NOJydeHne U nmpuMeHeHue. Coam aMMOHUS,
ux puU3NUecKre U XMMUYECKHE CBOWCTBA, MpUuMeHeHrne. KauecTBeHHast peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyuyeHue, (PU3nUecKue M XUMHYECKUE
cBOMcTBa (0OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crnenuduueckue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yno0peHnii. XuMrU4ecKoe 3arps3HeHUe OKPYIKAIOIIEeH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, PuznuecKkue W XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucinora, pu3NIECKUe U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mias xapaktepuctuka 3iaemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHsS.  YTJepoid, aUIOTPOMHbIE
MoAu(pUKAIIUM, pACTPOCTpaAaHEHUE B TpUpoje, (PuU3NUeCKue U XUMHUYECKHE
cBoiictBa. Anmcop6Oimsa. KpyroBopotT yriepoaa B mpuponae. OKCUabl yriiepoaa, ux
busnueckne W XWMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0aJbHOrO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
s dekt. YronapHas KUCIOTa U €€ COu, X (PU3NYEeCKue U XUMHUYECKUE CBOMCTBA,
NMoJlydeHre W TpuMeHeHwe. KadecTBeHHass peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHBIE MOHITUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHasl KUCTIOTa).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOAOB (Yroiib, TPHUPOAHBIA Ta3, HEPTH),
IPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaxX, YIJIeBoJax — U UX
posii B KM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHWYECKUX U
HEOPTraHUYECKUX COCTUHCHUI.

Kpemuwnii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHus KpemHuUss B mpupoze. OOmme mnpeacraBieHusi o0
okcune kpemHus (IV) u kpemHueBoil kucnore. CWIMKaThl, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BakHEHIINEe CTPOUTEIbHBIE MaTepHUallbl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, keye300eToH. [IpobieMbl 0€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:



U3y4eHHEe 0Opa3I[0OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
IIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajoreHOB M HUX COCIMHEHUIN (BO3MOXXHO UCIIOJIb30BaHUE BUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3naMud XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOJIOACHUE Mpoliecca OOyIIIMBaHUSI caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIOTHI, MPOBE/ICHUE KaUeCTBEHHON pEaKIuu Ha CyJibdar-
WOH W HaOJIOJIeHHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJIEHHWE C (PU3UYECKUMU
cBoiicTBamMu a3zota, (ochopa M HX coeAUMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE
BHJIEOMATEepUalIoB), oOpasiaMu a30THBIX U (OChHOPHBIX yAOOpEHUM, MOTyUYeHHUeE,
cobupanue, paclio3HaBaHWE W M3y4YeHHWE CBOMCTB aMMHakKa, IPOBEJCHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochar-noH M n3ydeHue Mpru3HAKOB
UX IIPOTEKAaHUsI, B3aMMOICICTBUE KOHIIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenein
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
IPOIIECCOM  afCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM NPOTUBOTa3a, MOJydeHHue, coOupaHue, pacrio3HaBaHUE W HU3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKAT-UOHbl M W3YyYEHUE TMPU3HAKOB UX MPOTECKAHMS, O3HAKOMIICHUE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTBI U KX COCTMHEHUSD.

MeTasuibl 4 MX COCAMHEHM S

OO6miast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojiokeHus B llepuommueckod cucreme xumuyeckux ossemeHtoB [, .
MenpaeneeBa u cTtpoeHusi aToMOB. CTpoeHHE MeETa/uioB. MeTtannuyeckas CBSI3b U
METAJUIMYECKas] ~ KpUCTaUIMuecKas  peum€rka.  DJIEKTPOXUMUYECKUH  pAll
HaNpsHKeHUH MeTaiuioB. OU3NYECKUe U XUMUYECKHUE CBOWCTBa MeTayioB. Oomue
CrocoObl ModyyeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUMA,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBITINICHHOCTH.

[llenounsle MeTaupl: noynoxkeHue B llepuogmyeckon cucreme XMMHYECKHUX
anemeHToB Jl. 1. MeHnzaeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJECHHE B IPUPOJIE.
dusznyecKkre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIbI U
TUJAPOKCUABI HaTpuss W Kanud. lIpuMeHeHne WIEIOoYHBIX METANIOB M UX
COCIMHECHUM.

[llenouyHo3eMeNnbHBIE METAJUIBI MAarHUM W KaJdbLUHM: IIOJOKEHUE B
[lepuoanueckon cucreme xumudeckux sneMmeHToB . M. MenpaeneeBa, crpoenue



MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nueckne 1 XMUMHYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseillive coeauHEHUS Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KEeHUE B [lepronueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToma, HaxXxOXJcHHE B mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMHYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToma, HaxXOXKIECHHE B npupone. PuU3MUECKHE H
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THApoKcHuIbl U conu xenes3a (1) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMud METAJJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KalbllMUd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajibliMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xxene3za (I11), meau (1), HabmrogeHNE U OMMCaHKE MPOIECCOB OKpAITUBAHUS
MJJaMEHU MOHAMU HATpusl, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxkHenne
METAJUIBI U KX COCTUHEHUS.

XUMHA U OKPYKAKIIafA cpeaa

Bemecrsa u Marepuansl B IOBCEIHEBHOM JXKU3HHU 4esoBeKa. be3ornacHoe
UCIIOJIb30BaHUE BEILIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momoinb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKalolleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BeuecTB, aanee — [1/IK). Ponb xuMuu B permeHun 3KoJI0ruuecKux
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnoie ceasu

Peanuzanusa MexXnpenIMETHBIX CBS3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YEpPEe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.



OO0mme ecTecCTBEeHHO-HAYUYHbIE MOHATHS: HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SIBJICHUE, MapHUKOBBIM
3¢ (PexT, TEXHOTIOTHS, MaTEPHAITHI.

du3nuka: MaTepusi, aToOM, OJIECKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH]I,
U30TOMbBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsiji, MPOBOJAHHKH,
MOJIYTIPOBOJHUKH,  JTUAJEKTPUKH, (HOTODJIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIMYECKAst
peméTKa, CIuiaBbl, (PU3MUYECKHE BEIMYWHBI, SIUHUIIBI U3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: dortocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA0OpeHUsi, MUKPOJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbLHbIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPO/bI, TIOJIE3HbIE
HCKOIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOydeHHs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEIIbHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMH UM JYXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, NPUHSITHIMU B
oOIecTBe MpaBWJIaMU M HOPMaMM TIOBEICHHS U CIIOCOOCTBYIOT TMpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIUN O0YyHaArOITUXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPAX)alT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS ~ CUCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM WU
paclIMpeHue OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) maTpuOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HaCJEuI0, TOHUMAHUSI 3HAUYCHHUS XUMHUUYECKOM HayKu B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HH(pOpManuenr o
NEPEAOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIECHUN B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHAAX
JESITeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIOTHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOM y4eOHOW NeATeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJECHHWE M TMOCTYINKHM CBOUX TOBApUILEH C MO3ULUHU
HPABCTBEHHBIX M MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCIECTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTaBIISIIOLINE
OCHOBY I TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHbBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHEHHUS HAOJIOJaeMBbIX IMPOIIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEPATYPOH, JTOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX



TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIEA0BaTEIbCKON
JESTENTHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOYy4YEHUS B
JTaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TOCIEACTBUU U
HEIMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJisl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUS] MpaBuia 0Oe30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

UHTEpEC K NMPAKTUYECKOMY M3YUYEHUIO Tpodeccril U Tpyaa pa3aIuyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHWMHUH, OCO3HAHHBIA BBIOOP
WHIMBUIYAIbHON TPAeKTOPUU MPOAOKEHUST 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCUOHATBHON ACATEIHPHOCTA M PA3BUTHS HEOOXOANUMBIX YMECHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HECCUOHATBHOU CpEIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECOO00pa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, TOHUMAaHUE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o6Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
dbu3nuecKoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYalIUX,
YTPOXKAIOIIKNX 3JI0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, IJIS
pelIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJOTHYECKUX MPOOJIEeM M IMyTeH HMX PEeLIeHUsS MOCPEICTBOM METOJO0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, Teopwus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,



KOMMYHUKATUBHBIC, DPETYJISITHBHBIE), KOTOphIE 0OecrneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSI

ba3oBble j1oruyeckue JeicTBUA:

YMEHUSl HCIOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICTT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, yYCTAaHABIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIUMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU M3yUCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACIYKTHUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IIO3HAHWUS TOHSATUS (TMPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TTO3HABATEIBHBIX 33a4, ¢ YIETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITh W XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKHU W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIECTB U XUMHUYECKUX PEaKIUH,
BBISBIIATE ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBCHHBIC CBS3UM U
MPOTUBOPEYHS B U3YYAEMBIX TIPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBarelbcKne 1eiiCTBUS:

YMEHHUE HCIOIh30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHHWA, a TaKKe€ B KAayeCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKICHU;

OpUOOPETEHHE ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMM W TPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATh €TI0 pe3yJbTaT, (OpMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOoJIeNIaHHOM padoTe.

Pabora c unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HHGHOPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM MPECTaBICHUS, MTOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEepaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO MH(MOPMAITHIO;

yMEHUE TPUMEHSTh pPa3IudyHble METOJbl U 3alpPOCHl MPU TOUCKE U O0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJHEHUS



y4eOHBIX W MO3HABaTEIbHBIX 3a7a4 OMPENeIEHHOTO THUITA, TPUOOPETEHUE OMbITA B
00JacTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY IpeaCcCTaBiIeHUs HHPOPMAIUU U
WUIIOCTPUPOBATh pEUIaeMbI€ 3a/Jaud  HECIOKHBIMA CXEMaMH, JAuarpaMMmaMu,
IpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENbCKON JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYXarolEed NpHpPOAHOU
Cpeapl.

KoMMyHUKAaTHBHBbIEC YHHBEPCAJbHbIC Y4eOHbIE 1elCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIM) IUCKYCCHHU) TIO
CylIeCTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MNPEIIOKEHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS MTPEJJI0KEHHOU 3a1a4H;

YMEHUSI  MPEACTABIATh  IMOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMN
JNEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh IPE3CHTALUIO
pe3yAbTAaTOB BBHINOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a00paTopHOIl pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEMIECTB, YUEOHOTO MPOEKTA);

yMEeHHsI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEATENIBHOCTH  MNPU  PELICHUU
BO3ZHUKAIOIIUX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB [0 OLEHKE KadyecTBa
BBITIOJIHEHHOMW PaOOThI U IPYTHE).

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIC 1eiiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JAeATebHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOKO
JeSITENHHOCTD, BRIOMPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU IIPU  BBINOJHEHUU 3aJaHUKM C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKUUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW ILENId, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraeMbl€ B YCIOBUU 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
colepKaHMs, YCTAHOBJIEHHOrO JaHHOW (enepaibHONM paboyeil mnporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYarOIMMHCS HAay4dHbIE€ 3HAaHUSA, YMEHHS H CIOCOOBI
nercTBUl, crnenudUUecKue IS IpeAMEeTHOH oOjacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHWID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,



IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.
K xonmy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHU:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSTUN: aToM, MOJIEKYIa,
XMMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsT Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuii: peaxiuu
COCAMHEHUs, pEaKUUU PAa3JIOKEHUs, pEaKUUU 3aMEUICHUs, peaKuuu
0o0MeHa, HK30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (eKT peakiuu,
SIIPO aToMa, JJEKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, PaguycC
aToMa, XUMHYECKasl CBSI3b, MOJSPHAS W HEMOJISpHAs KOBAJICHTHasi CBSI3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUM BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

ONPEICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX,
CTENEHb  OKHCJICHHUS  JJIEMEHTOB B  OWMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCIUHEHHH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUAX;

packpsiBath cMbIca [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOrajipo;

OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyr Gopmy I[lepuoamdeckoit
CHUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnune «llepuoguueckass cuctema Xxumudeckux dnemeHToB [ U.
MenneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB
XUMUUYECKHUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00Ilee YUCIO SIEKTPOHOB
Y pacnpeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,



XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYAacCTBYIOUIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHYECKUX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITH OCHOBHBIC OIEPAIMU MBICIUTEIBHON JIEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IEHHEe, CHCTeMaTH3aIllio, KIacCH(PUKAIHIO,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — i1 U3Yy4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHbI€ METOJIbI
MO3HAHUS — HaAOIIOJICHUE, U3MEPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN);

cleAoBaTh  IMpaBWJIaM  [OJb30BaHUS  XMMHYECKOM  TOCYyIOW U
7abopaTopHbIM  000pY/IOBaHHEM, a TakKXKe TMpaBHiiaM OOpalleHHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHCHUIO
Ja00paTOPHBIX XHUMHYECKUX ONBITOB MO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MNPUTOTOBICHUIO
pAacTBOPOB C ONPEAECTEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO BENIECTBA,
IUTAHUPOBATb M MPOBOAUTH  XUMHUYECKHE  IKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEI0YEH U KUCIIOT C MOMOIILI0O WHIUKATOPOB
(;takmyc, peHondTanenH, METUIOPAHK U IPYTHUE).

K xoniy o0yuenus B 9 kjacce npeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHI:

pacKpbIBaTh CMBIC] OCHOBHBIX XHWMHMYECKHX IOHATHW: XHUMHUYECKHIA
3JIEMEHT, aTOM, MOJIeKYyJia, WMOH, KaTHOH, aHHOH, IPOCTOE BEIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKas CBA3b, TEIJIOBOU 3P DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJMTHYECKAS] THUCCOLMAINS, PEAKIIUU HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJIEHUE,
aIIoTponusi, aM(pOTEePHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,



METAJUIMYECKAsi), KPUCTAIUIMYECKAsT PEHIETKA, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHueHrpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH NOHSATHUA MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (HOPMYT
BEILIECTB M YPAaBHEHUN XUMUUECKUX PEAKIINA;

ONPECIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJICHKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUI XUMHUYECKON
CBs3U (KOBaJeHTHasi, HOHHAs, METAJUIMYEcKasi)) B HEOPTraHUYECKUX
COCAMHEHUSIX, 3aps]l MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTaHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKOU
PEHIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBath cMbIica [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OIKUCHIBATH W XapaKTepU30BaTh
TabauuHyo Gopmy Ilepuoamdeckoi CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3nuyaTth TOHSATUS «TrJaBHas mnoarpymma (A-Tpynma)y u «moOodHas
noarpynna (b-rpynmna)», manbsle u OoOJblIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE HMEIOTCA B TMEPUOJUYECKOM Tabnuie, C
YUCJIOBBIMM  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsl sipa, oOOIIee 4YUCIO JJIEKTPOHOB H
pacrpefieieHue HX MO DJJIEKTPOHHBIM  CJOsIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeAenax MaJlblX NEPUOJIOB U IJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKUIUU
BEIIECTB, MO TEIJIOBOMY 3 (EeKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOILIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEILECTB, MOATBEPKAAsl OIMKHCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINN;

COCTABJISITh YPABHEHMSI DJIEKTPOJMTHUECKOW JIMUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOIO
oOMeHa, ypaBHEHMS pEaKiui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEKy BELIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbiBaTh CYUIHOCTb OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil



MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKIuii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO Y  MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCTMHEHMSI, MAaCCOBYIO JIOJIIO BEIIESCTBA B PacTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyAo U
7abopaTOpHBIM  00OpPYJOBaHMEM, a TaKXKe TMpaBuUiia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiIukar-, cyiabdar-, THIAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMN MBICITUTEIILHON JEATeIbHOCTH — aHaIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3AINI0, BBISIBICHUE
PUYUHHO-CJICICTBCHHBIX CBS3€H — JJI1 WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUl, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Ne HaunmMeHnoBanue pa3iesoB u KosmyecTBo yacos DJIeKTpOHHBbIe (HH(POBHIE)
n/n TeM MPOrpaMMbl Bcero KonTtposanbnbie IIpakTHYeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1.1 XuMmus — BaxxHas 00J1acTh 5 2 bubnunoreka [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢
IIPaKTUYECKON NEeATEIbHOCTH
YeJIoBeKa
1.2 BerecTBa u XuMH4eckue 15 1 bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2. BaikHeliline npeacTaBuTe I HEOPraHUYeCKUX BellecTB
2.1 Bosnyx. Kucnopon. [lonsitue 6 bubnnorexa [HOK
00 okcHuaax https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.Ilonstue o kucinorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [Tousitue 06 5 1 1 bubnmorexa [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIaCcChI 11 1 1 bu6mmoreka [{OK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xummuieckux 31eMeHToB /I. U. MennesieeBa. CTpoeHne aToMOB.

Xumuuyeckas cBa3b. OKHCIUTEILHO-BO

CCTAHOBUTC/IbHBIC PCaKIIUN

3.1

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
XHMHUYECKUX djieMenToB /I, U.

7

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢
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Menneneesa. CTpoeHue aroma

3.2 Xumuueckas CBs3b. 8 bubmuoreka [JOK
OKHUCITUTENBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIIUH

Hroro mo pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHOe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Nen/m | HamMeHoBaHMe pa3jiejioB U TeM KonuyectBo yacos DJIEeKTPOHHbIE
NPOrpaMMbl Bcero KoHTpoibHbI IIpakTH4eckn (uu¢possbie)
e padoThbl e padoThbl o0pa3oBaTejibHbIE
pecypchbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
1.1 [ToBTOpEeHMe U yroyOneHue 3HaHUN 5 1 bubnmnorexa [JOK
OCHOBHBIX pa3J/IeoB Kypca 8 kjacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
peakuui https://m.edsoo.ru/7f41a63
6
1.3 DJIEKTPOJIUTHYECKAS TUCCOIUALINS. 8 1 1 but6mmoreka [{OK
XHWMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
2.1 OO6m1as XxapakTeprucTUKa XUMHUYSCKUX 4 1 bubnmnorexa [JOK
aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a63
6
2.2 OO01mas XxapakTeprucTUKa XUMHUIECKUX 6 bubnuorexa HOK
anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIIMHEHUS 6
2.3 OO6m1ast XxapakTepruCTHKa XUMHUIECKHIX 7 1 bubnuotexa [JOK
sneMeHToB VA-rpynmnsl. A3ot, Gpocdop u nx https://m.edsoo.ru/7f41a63
COCMHEHUS 6
24 OO1m1ast xapakTepUCTHKa XUMUYECKHX 8 1 2 bub6nuoreka [IOK
aneMeHToB IVA-rpynnsl. Yrieponu https://m.edsoo.ru/7f41a63
KPEMHUH U UX COSIMHCHHUS 6
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Hroro no pazneny 25
Pa3gen 3. MeTaJIbI M UX COeIHHEHUSA
3.1 OO0mue CBOMCTBA METAIIIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 Baxwuerinme MeTamuibl U X COSUHEHUS 16 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
Wroro no pazaeny 20
Pa3nen 4. Xumusi u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuainbl B )KM3HU 4EJIOBEKA 3 bu6muoteka [{IOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
PeszepBHOE Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Tema ypoka Kosmn4yecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHnTpoibHbI IIpakTHyeckn H3Y4YeHH uudposbie
e padoThbI e padoThbI | oOpa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer xumuu. Ponp XuMuu B :KU3HU 1 bubnuoreka [JOK
yenoBeka. Tena u BemiecTa https://m.edsoo.ru/ff0d210c
2 ITonsaTue 0 MeToax MO3HAHUS B XUMHUU 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e
3 IIpaktuueckas padora Ne 1 «IIpaBuna 1 1 bu6muoreka [IOK
paboThI B 1a00paTOpPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM»
4 Yuctele BemecTBa u cmecr. CriocoObl 1 bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTruueckas padota No 2 1 1 bubnuorexa [JOK
«Pa3nenenue cmeceii (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYUCTKHU TOBAPEHHOU COJIM )»
6 ATOMBI U MOJIEKYJIBI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 bu6nmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTsie U CI0KHBIE BELIECTBA 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTAaBa BEIIECTB. 1 bu6mmorexa [IOK
Xumunyeckas popmyina. BageHTHOCTh https://m.edsoo.ru/ff0d2eae
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aTOMOB XMMHWYCCKHUX 3JICMCHTOB

11 OTtHOCuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 1015 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c¢

13 KonnuectBo BemecTBa. MoJib. but6mmoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230

14 dOu3ndecKkue U XUMUYECKHE SIBICHUS. bubmmoreka [JOK
XUMHYeCcKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Hakuy U yciI0BUs IPOTEKAHUS bu6mmoreka [IOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88

17 Beruucnenust KoauyecTBa, MacChl but6mmoreka [{OK
BENIECTBA [0 YPABHEHUSAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuuii

18 Knaccudukanus XuMuueckux peakuun bu6nuoreka LIOK
(coenMHEHUs, PA3I0KECHUS, https://m.edsoo.ru/ff0d3{34
3aMeleHus, OOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIN- bubnmnorexa [HOK
sHuMKIoneauct. O0o0IEeHNe U https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHUI

20 KonTtponbhas padora Nel o teme bubnuorexa [JOK
«BemecTBa 1 XMUMHUECKUE PEAKITNI» https://m.edsoo.ru/ff0d4290

21 Bo3agyx — cmech razos. Cocras bubnmnorexa [JOK
Bo3nyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H

22 Du3nYECKUe U XUMUYECKUE CBOMCTBA bubmmoreka [JOK

KHCIIOpOJa (peaKIuu OKUCIICHHUS,
ropenue). [lorsitue 00 oxcuaax

https://m.edsoo.ru/ff0d4614
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23 CriocoOslI MOJTy4eHUs KHCIIOpO/ia B bubnmnoreka [JOK
1a00paTOpHUX U IPOMBIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa

24 TennoBoii 3pPexT XUMUIECKOI bubmuoreka [JOK
peaKuuy, HOHIATHE O https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM YpaBHEHUH, 3K30- U
SHAOTEPMHUYECKUX PEAKIIUIX

25 TonnuBo (HedTh, yroiab U METaH). bubmuoreka [IOK
3arpsizHeHUE BO3/1yXa, CIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MpeI0TBpALEHUS

26 [IpaxTuyeckas padota Ne 3 o reme bubmmoreka [IOK
«Ilonxyuenue u coOupanue KMUCI0poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTB»

27 Bonopon — anemMeHT u npoctoe but6mmoreka [{OK
BelecTBo. Haxoxnenue B mpupojae https://m.edsoo.ru/ff0d4dd0

28 Du3nvecKkue U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonsATHE O KMCIOTAX U COJISIX bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI mosty4eHus BoAopoia B bu6nuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [Tonydenue u cobupanue BOaAOpoaa, bubnmnoreka [JOK
W3yUYECHHUE Er0 CBOMCTB) https://m.edsoo.ru/ff0d4f42

32 Momnsipabiii 00b€M ra3oB. 3aKOH bubnuorexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542¢

33 Brruucnenus 00bp€Ma, KOTU4YECTBA bubnuorexa [JOK
BENIECTBA ras3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIK 00BEMY

34 Beraucnenust 00bEMOB ra3oB 1Mo bubmmoreka [JOK

YPaBHCHHUIO PCAKIIMN HAa OCHOBC 3dKOHA

https://m.edsoo.ru/ff0d5708
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00BEMHBIX OTHOLLIEHUN Ta30B

35 DU3NYECKUE U XUMUYECKUE CBOMCTBA bubmmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 00 bubmuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HaceieHHbie but6mmoreka [{OK
Y HEHACBIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
MaccoBas 10515 BEIIECTBa B pacTBOpE
38 [Ipaktuueckas pabora Ne 4 o Teme bubnmorexa [JOK
«lIpuroroBieHue pacTBOPOB C https://m.edsoo.ru/ff0d5eba
OIpeeaEHHON MacCOBOU J10JIeH
pacTBOPEHHOTO BEWIECTBAY
39 Kontponbnas padota No2 o teme bubmuoteka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo0.ru/ff0d6342
40 OKcuapl: coCcTaB, KiaccuduKaius, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonmydyenue u XuMHYECKHE CBOMCTBA bubnmnorexa [JOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: cocraB, kitaccudukanms, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonmy4yenue u XuMHUECKHE CBOMCTBA bubnmnorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIATypa, bubmmoreka [JOK

CHOCO6I)I HOJ'Iy‘-IeHI/ISI, XUMHNYCCKHUC
CBOWCTBA

https://m.edsoo.ru/00ad947
4
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47 [Ipaktuueckas padora Ne 5. Pemenue bubnmoreka [JOK
3KCIIEPUMEHTAIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/00ad9b7¢
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKHUX
COEIMHEHUIN

48 I'eneTnveckas cBsI3b MEXKIy KilaccaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50

49 O0001IeHrEe U cCUCTEMAaTU3ALNS 3HAHUI bu6nuoreka [IOK

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

50 Kontponbnas padota Ne3 mo teme bubnuorexa [JOK
"OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9ela
coeuHeHuin"

51 [TepBbie MOMBITKY KIACCU(PUKAITUU bubnmnorexka [JOK
XUMHYECKHX 3J1eMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB

52 [lepnoauueckuii 3aKoH U bubmmoreka [IOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.edsoo.ru/00adaS2c
anemeHToB JI. . MenaeneeBa

33 [lepuonapl, rpynibl, HOATPYIIILI bubnuotexa [JOK

https://m.edsoo.ru/00ada52¢c

54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342

55 CrtpoeHue JIeKTPOHHBIX 000JI0UEK bubnuotexa [JOK
aToMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00adabbc
cuctemsl J1. 1. Mengeneepa

56 XapakTepucTuKa XUMUYECKOTO bub6muoreka [IOK
3JIEMEHTA I10 €0 MOJO0KEHUIO B https://m.edsoo.ru/00ada824
ITepuonnueckoii cucreme /1. U.

Menpeneena
57 3nauenue [lepuoauueckoro 3akoHa st bubmuoteka [JOK

pa3BUTHUS HayKH U npakTtuku. 1. 1.

https://m.edsoo.ru/00ada96e
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MenaeneeB — y4€HbIN, M1E1ArOr U

rpaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB 1 bubnuorexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumMuueckas CBs3b 1 bubnuorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMuueckast 1 bubmmoreka [JOK
CBs3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmonsipHas XUMHYECKast 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKHUCIICHUS 1 bu6nuoreka [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakiuu https://m.edso0.1ru/00adb07
6
64 OKucnIuTeIN U BOCCTAaHOBUTEIN 1 bu6nuoreka [IOK
https://m.edsoo.ru/00adb07
6
65 KonTponpHas padora Ne4 o Teme 1 bubnmoreka [JOK
«Ctpoenne atoMa. XUMHUUYECKas CBA3bY https://m.edsoo.ru/00adb48
6
66 PeseprubIil ypok. O6001eHNE U 1 bubmuorexa [JOK
cHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepHbIii ypok. O6001IeHNE U 1 bubmuoteka [JOK
CHUCTeMAaTH3alMs 3HAHHUHA https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6o0mieHue 1 1 bubnmnorexa [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Ne Tema ypoka KoJsmn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHTpoibHBI IIpakTH4eckn H3Y4YeHH nudposbie
e padoThl e padoThbl 1 o0pa3oBaTejibHbIE
pecypcsl

1 [Tepuoanueckuii 3aK0OH. 1 bubnuoreka [IOK
[Tepuomuyeckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKUX 31eMeHTOB /JI. .
Menneneesa

2 3aKOHOMEPHOCTH B U3MEHEHUH 1 bu6mmoreka [IOK
CBOWMCTB XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adbbb
MEPBBIX TPEX MEPUOJIOB 6

3 Knaccudukanust 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buap xXuMH4YeCcKOU CBSI3U U TUIIHI 1 bu6nuoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Konrponsnas padora Nel mo reme 1 1
«[loBTOpEHue u yrirybieHne 3HaHUH
OCHOBHBIX pa3ZesioB Kypca 8 Kjiaccay

6 Knaccudukanus xumMuaeckux 1 bubmuoreka [JOK
peaKuuii 1Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsiTHE O CKOPOCTH XMMUYECKOM 1 bubmuoreka [JOK
peakuuu. [IoHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOreHHbIX PEAKLUAX

8 [ToHsTHE O XUMUYECKOM PAaBHOBECHH. 1 bubnmnoreka [JOK
@aKkTopsl, BIUAIOIIHAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON PEAKIIUU U TOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE 1 bubnuotexa [JOK
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peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIUTUYECKON bubnmoreka [JOK
nuccoranuu. CUITbHBIE U clla0ble https://m.edsoo.ru/00adcd68
AJIEKTPOITUTHI

11 HonHbIe ypaBHEHHS peaKIuil bu6muoreka [{IOK

https://m.edsoo.ru/00add44
8

12 XUMHYECKHE CBOMCTBA KUCIOT U bubmuoreka [JOK
OCHOBAaHMH B CBETE MPEICTABICHUIN https://m.edsoo.ru/00add5d
00 DIIEKTPOTUTUIECKON 8
JIUCCOIAIIIN

13 XUMHUYECKHEe CBOMCTBA COJIEH B CBETE bu6mmoreka [IOK
MpeACTaBICHUIN 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTHUECKON JUCCOIHAIIIHT 2

14 [TonsiTne o runponuse conen bu6nmoreka [IOK

https://m.edsoo.ru/00add9d
4

15 O06o01IeHre U cUucTeMaTH3aIus bubmmoreka [JOK

3HaHUI https://m.edsoo.ru/00addd1
2

16 [TpakTnueckas padora Ne 1. bubnmnorexa [JOK
«Pemienne 3xciepuMeHTaNbHBIX https://m.edsoo.ru/00addbfa
3a/1au»

17 Kontponbhas padota No2 o teme bubmuoreka [JOK
«DJIEKTPOJIUTHYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addecO
XHUMHUUECKUE PEAKLIUU B PACTBOPAX»

18 OO01mas xapakTepuCcTHKa raJloreHOB. bubnmorexa [JOK
XHUMHUYECKUE CBOMCTBA HA IIpUMEpPE https://m.edsoo.ru/00addfe2
xJjopa

19 XmopoBogopoa. CosisiHast KHCIIOTA, bubmuoreka [JOK
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XUMHNUYCCKHEC CBOﬁCTBa, MOJIy4CHHC,

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

IIPUMEHEHNE

20 ITpakTnueckast pabora Ne 2 o teme bubnmnorexa [JOK
«ITomyyeHne COMAHON KUCTOTHI, https://m.edsoo.ru/00ade348
M3y4YEeHUE €€ CBONCTB»

21 Brruuciienus o ypaBHEHUSIM bubmuorexa [JOK
XUMHUUYECKUX PEaKIUH, €CIu OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKe

22 OO011ast XapakTepUCTHKA 3JIEMEHTOB bu6mmoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a

23 AnnoTpornHble MOAU(UKALINU CEPHI. bubmmoreka [IOK
HaxosxeHune cepsl U €€ COeTMHEHUI https://m.edsoo.ru/00ade64a
B IIpUpPOJIe. XMMUYECKHE CBOMCTBA
cepbl

24 CepoBoiopoj1, CTpOEHHUE, bubmuorexa [JOK
($U3UYECKHEe U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepsl. CepHast KUCIIOTa, bubnuoreka [IOK
buznYecCKre U XUMUIECKHE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHE

26 XHUMHUYECKUE PEaKIIMH, JIEKAIIIE B bubnmnorexa [JOK
OCHOBE IIPOMBIIIJIEHHOTO crIoco6a https://m.edsoo.ru/00adec8a
IIOJIyYEHUS CEPHOM KUCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY arolle cpesibl COEAMHEHUAMU
cepbl

27 BrrunciaeHne MaccoBoil 10U BEIXO1a bu6nuoreka [JOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OO0mmas xapakTepUCTHKA dJIEMEHTOB bubmmoreka [JOK

VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupojie, Gpu3nyecKkue u

https://m.edsoo.ru/00adeea6
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XUMHYECKHE CBOUCTBA

29 AMMuak, ero pu3nuecKue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA, IIOIYYCHHUE U https://m.edsoo.ru/00adf004
MpUMEHEHNE

30 [TpaxTrueckas padota Ne 3 o Teme bubnuotexa [JOK
«ITonmyuenne ammMuaka, U3y4eHHE €ro https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KHUCIOTa, € pU3nUecKue u bub6muoreka [IOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHre HUTPATOB U COJNEN bubmmoreka [JOK
aMMOHMUSA B KaY€CTBE MUHEPAIIbHBIX https://m.edsoo.ru/00adf518
yno0peHuii. XumMuueckoe
3arpsA3HEHUE OKPYKArOIEeH Cpeibl
COEIMHEHUSIMH a30Ta

33 docdop. Oxcun hochopa (V) u bubmuoreka [JOK
dbocdopnas kuciaora, pu3nIECKUe U https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, ITOJIy4EHHE

34 Hcnonws3oBanue docdaros B bubnmnoreka [JOK
Ka4eCcTBE MHUHEPAIbHBIX y100pEHUH. https://m.edsoo.ru/00adfc20
3arpsi3HeHue NPUPOJTHON CPeEJIb
dbocdaramu

35 Yraepon, pactipocTpaHeHUE B bubnuotexa [JOK
npupoe, GU3nIecKre U XUMHUCCKUE https://m.edso0.ru/00adfd9c
CBOMCTBa

36 Oxkcupsl yraeposa, ux Gpusndeckue u bubnmnorexa [JOK
XMMHUYECKHE CBOMCTRA. https://m.edsoo.ru/00adfebe
DKonorudyeckue npoodIeMsl,

CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
37 VYronbHas KUCTOTA U €€ CONH bubnuotexa [JOK

https://m.edsoo.ru/00ae006¢
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38 [TpakTuaeckast pabota Ne 4 o Teme bubnmnoreka [JOK
"[losrydyeHne yriekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOoHAT-
noH"

39 [TepBoHavanbHBIC TOHATHS 00 bubnuotexa [JOK
OpPraHUYECKHUX BEIIECTBAX KakK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa

40 KpemHnii u ero coequHenus bu6nuoreka [JOK

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

41 [TpaxTrueckas padota Ne 5. Permenue bubnuorexa [JOK
SKCIEPUMEHTAIBHBIX 33]1a4 [0 TEME https://m.edsoo.ru/00ae0bf2
«Baxuenmuye HeMeTauIbl U UX
COCTMHEHUS

42 KonTponbnas pabora Ne3 mo teme bubnmnoreka [JOK
«BaxkHeume HeMeTaulbl U UX https://m.edsoo.ru/00ac0e18
COCTMHECHUS

43 OO0mras XxapakTepuCTUKa XUMHIECKUX bubnuoreka [JOK
2JIEMEHTOB — METAJIJIOB. https://m.edsoo.ru/00ae103e
Meramueckas CBsA3b U
MeTaJUIMuecKasi KpUcTauInuecKas
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

44 XUMHYECKUE CBOMCTBA METAJLIIOB. bubmmoreka [JOK
DNEKTPOXUMHUECKUN Psifl https://m.edsoo.ru/00ael156
HaIPSKEHUN METaJuIOB

45 OO0mue crnocoOb! MOTyYEHUS bubmuorexa [JOK

MeTauioB. CiutaBel. BerauciieHus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIINH,
€CIIM OJIMH U3 PEareHTOB COAEPIKUT
puUMecHu

https://m.eds00.ru/00ael 156
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46 [ToHsATHE O KOPPO3UU METAILIIOB bubnmoreka [JOK
https://m.edsoo.ru/00ae1278
47 [llenouyHbIe METaIIIbI bu6nuoreka [IOK
https://m.edsoo.ru/00ae14b2
48 OKcuapl ¥ THAPOKCUIIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edso0.ru/00ae14b2
49 [llenoyHo3eMeNbHBIC METAJIIBI — bu6nmoreka [IOK
KaJIbIIUi 1 MarHuu https://m.edsoo.ru/00ael5e8
50 Baxneiine coeJUHEHUS Kb bubmmoreka [JOK
https://m.edsoo.ru/00aelSe8
51 O000111eHrE U CUCTEMATU3ALIIS
3HAaHUU
52 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nuoreka [JOK
yCTpaHEHU https://m.edsoo.ru/00ae1886
53 Pemienue pacueTHbIX 3374 bubnmoreka [JOK
https://m.edsoo.ru/00aclae8
54 AmomMuHHuR bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOWCTBA OKCHIA U bubnuoreka [JOK
THIPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU JKeJe3a but6mmoreka [JOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CUCTEMATH3AIHS
3HAHUU
59 [TpakTudeckast pabota Ne 6. Pemenue bubnmnoreka [JOK

AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«Baxxgeuime MeTajuibl U X
COEIUHEHUS)

https://m.edsoo.ru/00ae3de8
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60 Brrunciienus 1o ypaBHEHUSIM 1 bubnmnoreka [JOK
XUMHUUYECKUX PEAKIIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1750
peareHToB J1aH B U30BITKE WU
COJICPXKUT IpUMeCH. Brrancnenus
MAacCCOBOM J0JI BbIXOJa MPOIYyKTa
peakuuu

61 O000111eHrE U CUCTEMATU3ALIIS 1
3HAaHUU

62 Konrponsnas padora Ne4 o reme 1
«Baxueiine MeTaJuibl U UX
COCTMHECHUS

63 BemectBa u matepuansi B 1 bubmuorexa [JOK
MOBCEIHEBHOM XKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpYXaIoIIeH cpepl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B penieHun 1 bubnmnorexa [JOK
HKOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubnmnoreka [JOK
cHUcTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00aec0d0a

67 PesepBHbIil ypok. O60011eHIE 1 1 bubnuoreka [JOK
CUCTeMAaTU3alus 3HaHuU https://m.edsoo.ru/00adb33¢

68 PesepBHbIil ypok. O60011eHIE 1 1 bubnuotexa [JOK
cucTeMaTh3anus 3HaHu| https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

» Xumus: 8-i kiacc: 06a30BbIl YPOBEHB: YUECOHUK; S-€ U3gaHue, nepepadoTaHHoe
IMabpuensan O.C., OctpoymoB N.I'., Cnagkos C.A. AkiinoHepHoe 00IIEeCTBO
«M3natenbctBo «IIpocBemienne»

* Xumusi: 9-ii kiacc: 0a30BbIN YpPOBEHb: YUEOHHK; S5-€ U3aHKe, epepaboTaHHOe
lNa6puensn O.C., OctpoymoB N.I'., CnagkoB C.A. AKimoHepHOE 00IIEeCTBO

«M3marensctBO «IIpocBenieHne»

METOAUYECKUE MATEPUAJIBI 1JIA YYUTEJIA

Co6opuuk TecToB 1o noarotorke OI'D, GUIIN 2025

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
POIII

YUNU.ry

SApnexc yueOHUK






