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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOI pabouei MporpaMMbl BOCITUTAHUS
U C Yy4ETOM KOHIEMIHUMU TMpernojaBaHusl y4dyeOHOro mpeameTa «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @eaeparuu.

[Iporpamma 1o XuMuUM NaéT MPEACTaBICHUE O LENAX, OOIel cTpaTeruu
OOy4eHHMs, BOCIHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
npeaycMaTpuBaeT paclipeielieHue ero Io KilaccamM W CTPYKTYPUPOBAaHUE 10
paznenaM W TeMaM MpPOTpaMMbl IO XHUMHH, OMNPENEsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHH C Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMXCs, OMNpPEAeNieT BO3MOXHOCTH TMpeaMera Jis
peanu3anuu TpeOOBaHUN K pe3yjibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 00pa30BaHMS, a TaKXKe TPECOOBAHUU K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTU OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PCHUS
0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
posib urpatroT GopMUPYEMbIE€ XUMHUEH NPEACTaBICHUS O B3aWMOIIPEBPAIICHUSIIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B IMPHUPOJE, O MYTAX PEIICHHS TI00aTbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEIOBEUECTBA — CHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM ¥ KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydyenne xumun:

CIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 001Iel U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUICHUS U TBOPUYECKHUX CIHOCOOHOCTEM
oOyyYaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Yy4yeOHOM  JIeSITENbHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM )XKM3HH, TaK U B MPOHECCHOHAIIBHOM JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XUMHH OOCCIICUMBAIOTCS CICIIM(PUKON
Colep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  TEAarOTMYeCcKH
aIaNITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHATHN XWUMHHU, OCHOB
HEOPTaHWYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUH
OpPraHUYeCKON XUMUHU.

CrtpykTypa coaepKaHus MPOrpaMMbl N0 XMMUU CPOpPMHUpOBaAHA HA OCHOBE
CUCTEMHOro nojaxojaa k €€ mzyudeHuto. CopepixaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUI O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATHI O XUMHUYECKOMN
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHBI IO MPHUHITUITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPECTaBICHUN
Pa3HOI0 YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauyeckoro 3akona [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUY€HUS O CTPOCHUHU aTOMa U XUMUYECKOHN CBS3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

TeopeTndeckue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEI0BATEIHHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIONHSS (DYHKITNH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TIOJTyYSHHS N3y4aeMbIX
BEIIECTB.

OcBoeHHME TMPOrpaMMbl [0 XUMHHU  CIHOCOOCTBYET  (DOpMHPOBAHUIO
IPEACTABICHNS] O XUMHUYECKON COCTABIISIONIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOM MPUPOJIbI, ICHHOCTHOTO OTHOMICHUS K HAYYHOMY 3HAHUIO M METOJaM
NMo3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOIUT C MPHUBJICUCHUEM 3HAHUM U3
paHee M3YYEHHBIX y4eOHBIX mpeameToB: «Okpyxarommii Mmupy», «buomorus. 5—7
KJaccbD U «Pu3uKa. 7 Kiacey.

[lpn w3yYyeHWHW XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JeSTETHHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMITIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1aua
y4eOHOTO TIPEeJMETa COCTOUT B (POPMHPOBAHUN CUCTEMbl XUMHUYCCKUX 3HAHUN —
BOKHEUTUX (PAKTOB, TOHATHIA, 3aKOHOB ¥ TCOPETHUCCKUX IMOJIOKEHUMN, JOCTYITHBIX
00001IeHNl MHPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAayKW, B MPUOOMIEHUU K



HaYYHBIM METOJIaM IMO3HAHUS NPU W3YYEHHM BELIECTB U XUMUYECKUX peakUui, B
bopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX TPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-MCCIe0BATEeIbCKON NeATeIbHOCTH, OCBOCHUH MPABHII
0e30macHOro o0panieHus ¢ BeleCTBAMU B TIOBCETHEBHOM KU3HH.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENU TaKUE LIEeTH, KaK:

— (dopMupoOBaHHE HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY HPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOoe TMPUOOIICHHE
O0y4aroumMxcsd K CaMOCTOSITEIbHOM MO3HABaTENIbHON JESTENbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne ycaoBUid, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATETHHOCTH, MO3HAHUS M CAMOMO3HAHUA, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINI), WMEIONINX YHHUBEpCaIbHOE 3HAYCHUE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH;

— ((dopmupoBanue oOmEeH (YHKIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OILEHUBATH SIBJICHUS
OKpY’KaIOILIEr0 MUpPA, UCHOJB3YS 3HAHUS U OIBIT, MOJYyYEHHBIC MPHU HU3YUYCHHUH
XUMHH, IPUMEHATh UX IIPU PELICHUH NPoOIeM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEeSITEeNbHOCTH;

— ¢QopmupoBanue y o0Oydyaroummxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JJIs BBIPAOOTKH DKOJIOTHYECKH
IeJIeCO00Pa3HOT0 TIOBENCHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOIIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS  OOIIEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(Wis W HAMpaBICHHOCTH NalbHEHIIEro
00yUYeHHUS.

OO111ee Ynco 4acoB, OTBEIEHHBIX I U3YUYCHHSI XUMUU Ha YPOBHE OCHOBHOTO
oOurero obpazoBanus, cocrasiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B )KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MUYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTojax Mo3HaHMS B XUMUU. UMCThIE BelIecTBa M CMECH.
Crioco0nI pazaeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U CIIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSAHCTBA COCTaBa BellecTB. OTHOCHUTENbHAS aToMHasg Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast oJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KommuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMoCBsi3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkrue U XUMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MpPU3HaKU.
3aK0H COXpaHEHHs] MacChl BEHIECTB. XuUMHUYecKue ypaBHeHHs. Knaccubukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, MpaBWjiaMu paboThl B JaOOpaTOpPUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUecCKNX CBOMCTB O0OO0pa3OB HEOPraHWYECKHX BEIIECTB, HAOIOJICHHE
busnueckux (ITJIaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJABI) U XUMHYECKUX (FOpPEHHE CBEUH, MPOKAJIUBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE TUIPOKCHUJIA
menu (1) mpu HarpeBaHuu, B3auMoJICHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
M3YUYEHHUE CIIOCOOOB pa3/ICJICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeIeHUEe OYMCTKU MOBAPEHHOU
CONiM, HaONIOJACHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/JaHUE MOJEIed MOJIEKYJI
(I1apocTepKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpocToe
BelmecTBO. HaxoxmeHune kucimopoma B Tpupojae, (U3HYECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl
MOJIy4YeHUsI KHUCIIOpoJa B Ja0OpaTopud U MPOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoa B ipupojie. O30H — ajutoTpornHas MoAu(puKaius KUCIopoa.



TeroBot 3h(dEeKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkuu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUe
BO3/lyXa, yCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Boxopon —anemeHT u npocroe BemecTBo. Haxoxnenue Bonopoaa B Ipupozae,
bu3rUecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmorsr
Y COJIN.

MounspHblil 006EM ra30B. PacuéTbl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBAa BOAbL. Boma Kak pacTBopuTelb. PacTBOpBHI.
HacpllieHHBIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpPOJIE U B KU3HU 4yelIoBeKa. KpyroBopoT BOIIbI B IPUPO/IE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coseoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oTepHble) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. Duzndeckue M XUMHYECKUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudpukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
ITonydyeHue KucIor.

Comu. Homenknarypa cosieil. @u3ndeckue u XMMHYECKHE CBOWCTBA COJIEH.
[TonyuyeHue coieil.

['eHeTHyecKas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUs KUCIOpoAa B BO3yX€, MOTYyUYECHHUE,
coOupaHue, pacrno3HaBaHUE M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aMMOJICUCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
peKpalnieHus TopeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OITUCAHUE
WX CBOMCTB, IMOJy4YeHHE, CcOOMpaHHWE, paClO3HABaHHE M M3Y4YEHHE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxnHo
UCII0JIb30BaHUE BUAEOMATEPUAIIOB), HAOIIOACHIE 00PA3I0OB BEIIECTB KOJIUYECTBOM
1 ™Monb, wuccieaoBaHME OCOOCHHOCTEM pacTBOPEHMsSI BEUIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACcCOBOM JOJIEN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllieM) (BO3MOXKHO MCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCJEIOBAHUE
00pa3Il0B HEOPTraHUYECKUX BEUIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEN, U3YUEHUE B3aUMOJECHCTBUS



okcuga meau () ¢ pactBopom cepHON KUCIOTBI, KUCIOT C METANIAMH, PEAKIUI
HEUTpaJIM3aluy, IOJIYyYEHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajiia IpyTruM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxxHelne K1accel HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanuyecknii 3akoH u Ilepuoanuyeckass cucreMa XHUMHYECKHX
yiemenToB JI. WU. MenaeneeBa. Ctpoenne aTomMoB. XHUMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbBIC PEAKIIUH

[lepBbie TOMBITKM KIACCU(DUKAUU XUMUYECKUX diemMeHToB. [loHsTne o
IpyIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUIPOKCHUJIBI.

Ilepnonnuecknii 3akoH. [lepuoanueckas cucremMa XMMHUYECKUX 3J1€EMEHTOB [1.
N. MenneneeBa. Kopotkoneproanas u JyinHHonepuoanas popmsl Ileproanyeckoi
cucteMbl xumudeckux syemeHToB J[. M. MenneneeBa. Ilepnoabl m TpyImmsl.
@uU3NYECKUNA CMBICI ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJA U I'PYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000J0YEeK aroMOB NepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
[lepnognueckori cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyioxkeHuto B [lepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TpyNIam U Iepuoaam.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB I pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbIU U
IPaKJaHUH.

Xnmuueckass cBs3b. KoBaseHTHas (moJsipHass M HEMOJSPHAs)  CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenn:

u3ydyeHrue oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEHUCTBHE
IUAPOKCUAA LMHKA C PacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEAECHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakluy pas3oKeHHsI, COEUHEHU).

Mexcnpeomemunie ceasu

Peanuzanusi MeXIpEeAMETHBIX CBSI3€M IPU M3YyYEHHH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 MHCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO--HAYYHBIX
MOHSATHUM, TAK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAY4YHbIH (akT, TUIOTE3a, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MaTepusi, aTOM, JJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKHUM 3apsijl, BEIECTBO, TEJO, OOBEM,
arperaTHoe€ COCTOSTHHME BEIECTBa, Tra3, (U3MUecKue BEIUYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE3/1bI, COHIIE.

buosnorus: dorocuntes, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TIOPOJIbI, TOJE3HbIE
HCKOIIAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YeCKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAINS, KAIbLUA U UX COCAUHEHNUN
B COOTBETCTBUM C TMOJOKEHUEM »JJeMeHTOB B llepuoanueckoil cucreMe u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIWYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIHi 10 pa3IMyHbIM NPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEMJIOBOMY 3(PQeKTy, Io
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonatue o ckopoctu xumMuyecko peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX U IeTePOTrEeHHBIX
peakuusx. Ilonstue o xkaranuse. [loHsTHE 0 XMMUYECKOM paBHOBECUU. DaAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW pEaKUUMU M MOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCITUTETPHO-BOCCTAHOBUTEILHBIC  PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKUCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue YPaBHEHUMU

OKHUCJTMUTEIIbHO--BOCCTAHOBHUTEIIbHBIX ~ PEAKIMd ¢  HUCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHsl, aHMOHBI. MeXaHNW3M AMCCOLMALMMA BEIIECTB C PA3JIMYHBIMM BUAAMU
XxuMudeckoi cBszu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakuun nonHoro oOMeHa. Y cloBusl MPOTEKaHUSI PEAKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBIE WMOHHBIE YypaBHEHMs peakuui. CBOWCTBAa KHCIOT,
OCHOBAHHM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOIHAIIH.
KauecTBeHHbIE peakuy Ha HOHBIL. [IoOHATHE O TUAPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB W HEMeTaioB (TpaduTa M anmMasa), CIOXKHBIX BELIECTB
(x10pH1a HaTpUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOH peakuu OT
BO3JCHCTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEJOBAHUE  BIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOLMUALMH KUCIIOT, IIeJI0Uei U cosei (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHAJIOB), MPOBEJCHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcajKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI (rOpeHue, peakiuu pasiiokKeHUs,
COCIMHEHHUS), pACNO3HABAHME  HEOPraHMYECKMX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKLIUN HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTa/ibl ¥ MX COeIMHEHU S

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MMPUMeEpE XJIopa (B3auMOAeCTBUE
C MeTajulaMH, HEeMeTaJlaMu, uiesnodamu). XuopoBojaopon. ConisHas KuUCIOTa,
XUMHYECKHE CBOWMCTBA, TIOJy4Y€HHE, MpuMeHeHue. [JlelictBue xijiopa H
XJIOPOBOAOPOZA HA OPTaHU3M YesloBeKa. BaxxHenmume XJI0puapl U UX HAX0XKICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOICTBA
IPOCTBIX BELIECTB — KMCIOPO/a U Cepbl. AJIIOTPONHbBIE MOAU(PUKAIIMN KUCIOpOia
u ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3nueckue 1 XMMHUIECKHUE CBOMCTBA (OOIIME KaK MPeICTaBUTENS
KJlacca KHUCIOT M crnernuduueckue). XUMUUYECKUE pPEaklnu, JeKalde B OCHOBE
MPOMBIIINIEHHOTO CIoco0a MOody4YeHus CepHOW Kuciothl. [IpuMeHeHue cepHOU
KUCIOTHl. CONMU CEepHOM KHUCIIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COeNMHEHUN B Ipupojae. XUMHUYECKOE 3arps3HEHUE
OKpPYXaIolEel Cpellbl COCAUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAHW, 3arps3HEHHUE
BO3/yXa 1 BOJOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OO6mas xapaktepuctuka saeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
bu3nueckue 1 XuMHueckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(u3HYEeCcKrEe U XMMUYECKHE CBOMCTBA, MOJy4YeHHUE U puMeHeHne. Coln aMMOHMS,
X QU3nYecKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THasi KHUCIOTa, €€ MoJy4yeHHe, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (0OIME Kak TMpeJCTaBUTENS Kiacca KHUCJIOT U Clenu(puyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHHE BO37yXa, MOouBbl U BomoémoB). docdop, amnoTponHbie
moaudukanuu docdopa, Guznyeckue u xummuueckue cporicrea. Oxcun ochopa
(V) u dochopnas kuciora, Gpu3MUECKUe U XMMHYCCKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIBHBIX YA00PEHHUIA.

OOmas xapakrepuctuka 3meMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIEHUS. YTIEPO, aJUIOTPOIIHbIE MOAU(PHUKALINH,
pacmpocTpaHeHue B MpUPOJE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yriepona B mpupone. Oxkcuibl yriepoaa, ux (uU3MYEcKUe u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3Mbl, [OJIYyYEHUE U
npUMEHEeHHEe. DKOJOTHYECKUe TMpoOJIeMbl, CBs3aHHBbIE ¢ okcuaoM yraepona (1V),
TUTNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMarta, MapHUKOBBIA d(hdexT. YrompHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue M XMMHUYECKHE CBOWCTBA, MOJYYCHHE U
npumeHeHue. KaudectBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[TepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, TaHOJI, TJIMIEPUH, YKCyCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIIIEHHOCTH.
[ToHsiTHe 0 OMOJIOrMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — u ux
poaM B OKM3HM 4YeloBeka. MarepuaabHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPTraHWYECKUX COCIMHCHUU.

KpemHuuii, ero @usnueckue H XHUMHYECKHE CBOICTBA, NOJy4YCHHE H
npumeHeHue. CoeTMHeHHsI KpeMHMs B mpupojie. O01re npeacraBieHus 00 OKCcuae
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX KCIOJIL30BaHUE B OBITY, B
IPOMBIIUICHHOCTH. BaxkHelue cTpouTenbHble MaTepuaibl: KepamHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoOiembl ©€30macHOrO0  MCIOJIL30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIIOJICHUE MPU3HAKOB



UX TPOTEKAHMs, OMBITHL, OTpa)karolue (PU3NUYECKHe U XUMHUYECKHE CBONCTBA
raJIOTEHOB M MX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJIOTEHUI0B), 03HAKOMJICHHE C 00pa3liaMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXXHO MCIOJb30BAHUE BHJIEOMATEPHAIIOB),
HaOII0IeHNE TIpoIiecca OOYTIIMBAHUS caxapa Mo IeWCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYCHHE XUMUUECKIX CBOMCTB pa30aBIECHHON CEpHOI KHUCIIOTHI,
MPOBE/ICHNE KauYeCTBEHHON peaKIMy Ha CylIb(aT-uoH U HAOII0IeHHE TTpU3HaKa €€
POTEKaHUs, O3HAKOMJIEHHE ¢ (DU3MUYECKMMHU CBOWCTBAMM a30Ta, gocdopa U Ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUIECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (hochopHBIX yIOOpeHHUH, MONIyYeHne, coOMpaHne, pacro3HaBaHUEC W H3y4YCHHUE
CBOICTB aMMMaKa, IMPOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha HOH aMMOHHUA H
dochaT-uoH W HU3yueHUE TPU3HAKOB HMX TMPOTEKAHMsS, B3aUMOJICHCTBHE
KOHUEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3Yy4YEHHE MOJIEJeH KpPUCTANIMYECKUX pPEHETOK aiMasa,
rpadura, QysiepeHa, O3HAKOMIIEHHE C IPOLECCOM aACcOpOLUU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTUBOTas3a, IOJIyUYEHUE,
coOupaHue, pacro3HaBaHUE U U3y4YEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEJICHHE
KAUECTBEHHBIX PEaKLMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM MPOMBILUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3a1ad Mo TeMe «BakHelnue HeMeTamibl U HUX
COEJIMHEHUSD.

MeTtanbl 4 MX COeIMHEHUSA

OO01as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepmogumueckod cucreme xumuuyeckux snemeHtoB [, .
MenpeneeBa n crpoeHuss atoMoB. CTpoeHHE MeTauioB. Merajumueckas CBsI3b U
METaJNINYeCKasi  KPUCTAUIMYECKass  pemeéTka.  DJIEKTPOXUMUYECKUM  psll
HanpspKeHU MeTtaioB. OuU3nyeckue U XMMUYecKrue CBOMCTBAa MeTauioB. OO0ume
crocoObl mostydeHus: MeTayioB. I[loHATHE O KOpPpPO3MM METAIJIOB, OCHOBHBIE
croCcoOBbI 3alUTHI X OT KOppo3uu. CruiaBsel (CTalb, YyTYH, JIOPATIOMUHMI, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[lenounbie MeTaJIbl: MOJIOkeHUE B Ilepuoandeckoil cucreMe XMMHYECKUX
aneMmeHToB JI. M. Menneneesa, CcTpoeHUE UX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpUs W Kanmus. [IpuMeHeHue MIeTOYHBIX METAIOB W HX
COCIMHECHUM.

[[lenouHo3eMeNbHbIE METAUIBl MarHuid W KaJbLIMA: TOJIOKEHUE B
[lepnoanyeckoii cucreMe xumuueckux 3neMeHToB [1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B npupoae. PU3NyecKre U XUMHYECKHE CBOKMCTBA MarHus



Kayblys. Baxkueime coefuHeHus KaIbIys (OKCUI, THIPOKCHU, Coin). JKECTKOCTD
BOJIbI M CTIOCOOBI €€ YCTpaHCHUSI.

AJIIOMUHUN: TIOJI0keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTtpoeHue aTtoma, HaxOXKIE€HHE B mnpupone. dusznueckue u
XUMHUYECKHUE CBOICTBa amOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuoauueckoit cucreme XMMUYECKUX 3IeMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoac. Pusnyeckue Hu
XUMHUUYECKUE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kene3a (1) u xenesa
(1), mx cocras, CBOMCTBA U TOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpasllaMd METAJIOB U CIUIABOB, WX (Pu3nUecKuMu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
Kb W HATpus C BOJOM (BO3MOYKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJIb30BAaHUE  BHUJEOMATEpUANIOB), TMPU3HAKOB  MPOTCKAHUS
Ka4eCTBCHHBIX PEAKIIMI Ha MOHBI: MaTHUs, KaJIbIUs, A TFOMUHUS, ITUHKA, Kene3a (I1)
u xenesa (), menu (Il), HaOmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJJAaMEHH MOHAaMU HATpus, Kalusl U Kalablusd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCClIeI0BaHNE aM(OTEPHBIX CBOMCTB T'UAPOKCH A ATTFOMUHUS U
TUAPOKCHIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3aj1ad 1o Teme «BaxHelmue
METAJUIBI U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momoip npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHUE OKpYKawImleh cpeabl (MpejenbHas I0mycTuMast
KOHIIEHTpaius BemlecTs, nainee — [1/IK). Ponap Xxumun B pemieHnu 3KOJI0TMYECKUX
pooIeMm.

Xumuueckuii Ikcnepumenm:

M3yueHHE OOpasIloB MaTepUasioB (CTEKJIO, CIUIABHI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemunie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€d MpU W3YYEHHM XUMHHM B 9 Kiacce
OCYILECTBJISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4HbIH (DakT, rumoresa, 3aKoH,
TEOpHsl, AaHajdu3, CHUHTE3, KiaccuuKkauus, MEePUOAUYHOCTb, HaOIIOAEHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJeJb, SBJICHHUE, MAaPHUKOBBIN
3¢ deKT, TEXHOJIOTHSA, MaTepUaIbL.

dusmka: matepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOTIHI,
PaOaKTUBHOCT, MOJIEeKyIa, AIIEKTPUYECKUI 3apsi, POBOIHUKH,
HOJYIIPOBOJHUKHU, JUAIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHOe COCTOSIHUE BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTANINYECKast
peméTka, CIiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPaIbHbBIE
yoOpeHus, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbI, TOJE3HbIE
UCKOTaeMble, TOIUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJie OOy4eHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCITUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIleCTBE TMpaBUJIaMU W HOPMaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIINXCA.

JIugyHOCTHBIE  pe3yJbTaThl  OTpPakalOT  TOTOBHOCTH  OOyYaromIMUXcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIupeHue OnbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYeCKOT0 BOCTUTAHUSI:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJeIul0, TOHMMAaHUSI 3HAUYCHHUS XUMHUUYECKON HAayKH B >KU3HU
COBPEMEHHOIr0 00IIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(MOpManueit o
MEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

MpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKONW, TBOPYECKOM W JIPYTUX  BHJAX
NeSITeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JESATEIBHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJa4, BBITTOJTHEHUH XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIU B MPOIECCE ITOW yueOHOM IeSITEIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEJACHUE M MOCTYNKH CBOUX TOBApHINEH C MO3ULMH HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YUYETOM OCO3HAHHUSI TIOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TMPECTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKH U COCTaBIISIONINE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPUPOJbI, B3aUMOCBS34X YEJIOBEKa C
MPUPOJIHON CPEJION, O POJIM XMMUH B TTIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TOJIy4YEHHWE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIE i1 OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUU,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JTIOO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, NPOEKTHOW M HMCCIEA0BATEIbCKON
NESATETHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTaJIbHCUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHUE IICHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHHUS] TMpaBWi O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyUYEHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESTEIbHOCTH, B TOM YUCJIE HA OCHOBE
OpPUMEHEHUsT  NPEIMETHbIX 3HAHMM 1O  XMMHUM, OCO3HAHHBIA  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOIKEHUST 00pa30BaHus C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCrHeuHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOheCCHOHANTBHON CPEJIC;

6) 3K0JOrNYeCcKOro BOCTIMTAHNS

HKOJIOTMUUECKH 11€JIeCO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €& CYyIIECTBOBAHMS, IMOHHMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOr0 o00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYalIUX,
YTIPOXKAIOIIHNX 30POBbIO U )KU3HHU JIFOICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUSI, MOJy4aeMble TPU U3YYEHUU XUMHH, JJIs
PEILICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPEOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTUUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCSI UM B MO3HABATEIBLHOM,
KOMMYHHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE JIS
dhopMuUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPH S, PUHITHII,
runoTe3a, (Qakr, CcUcTeMa, MPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUY€OHBIX MpEeAMETaX M MO3BOJAIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC y4eOHbIE IeWCTBUS (ITI03HABATEIIbHbIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpbIE 00€CIeurnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESTETHHOCTH.

IMo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAaHHWHA: PACKPBIBATH CMBIC XUMHUYCCKHUX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKK, yYCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
MOHATHS ISl OOBSICHEHUS OTJEIBHBIX (JAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE PacCyXIACHUS (MHAYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUSA TOHATHS (NPEAMETHBIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMudeckas GopMyna M ypaBHEHHE
XUMHUYECKON peaklMi — MNpU PelIeHUH YueOHO-TIO3HABATEIbHBIX 3ajlay, C yUETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIECTBEHHBIE
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBS3H U
MPOTUBOPEYHS B M3yIACMBIX TIPOIIECCAX M SIBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, @ TAKXKE B Ka4E€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3BI TIO IPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYK/ICHHIA;,

MpUOOPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3ysbTar, PopMyIUpoBaThH 00OOIIECHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MTOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPECYUBYIO U
HEJI0CTOBEPHYIO H(OPMAITHIO;



YMEHHE MPUMEHTh Pa3IU4HbIE METOAbl U 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHNE OIbITa B
o0lacTi  HMCHOJB30BaHUS HMH(DPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KyJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOSITETTLHO BBIOMPATh ONTUMANBHYIO (pOopMy TipeacTaBieHust nHGOpMaIUu u
WUTIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHANU3UPOBAaTh B TMpolecce Yy4eOHOHl u
UCCIIEIOBATEIBCKOM NIeATEIbHOCTH UHPOPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpelbI.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B X0JI€ Uaora U (W) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol  Tembl, (OPMYIUPOBATH CBOU TNPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHHSI ~ TPEACTaBIATH  TOJY4YEHHBIE  pe3ylbTaThl  MMO3HABATEIHHOU
JEeSITeIbHOCTH B YCTHBIX UM THCHMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUsI y4eOHOro COTpyJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HMCCIEJOBATEIbCKOM  JEATENILHOCTH  TpPH  PEIICHUH
BO3HUKAIOMIMX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JICHCTBUH, OIpeAelieHHne KpPUTEPUEB TI0 OIEHKE KadecTBa
BBITIOJIHEHHON PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE yUeOHbIE AeiiCTBHUS:

YMEHHE CaMOCTOSITEIBHO OMPEACNATh IENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CIIOCOOBI peleHusl y9eOHbIX U
MO3HABATEIbHBIX 3a]]a4, CaMOCTOSITEIbHO COCTaBJISTh WIU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHON LENH, YMEHHE
MCIOJIb30BATh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

NMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJAbTATOB IO OCBOCHHIO O0S3aTEIHHOTO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON paboueil mnporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIOCOOBI



JnercTBUl, crnenuduUecKue g TPEAMETHONH o0macTh  «XHMHUS», BHJIBI
JNEATEIbHOCTH 10  MOJYYEHHID HOBOI'O  3HAHUS, €ro  MHTEpIpETaluu,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHW: aTOM, MOJIEKyJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTA4, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUS pPEeaKIui: peakuuu
COCIMHEHNUSA, PEAaKUUU PAa3JIOKEHUsA, PEaKUUU 3aMElICHUs, pPEeaKuuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEIIOBOK AP(EKT peakiui,
AJIpO aToMa, SIEKTPOHHBIN CJIOW aTOMa, aTOMHast OpOUTalb, paJuyC aToMa,
XUMUYECKasl CBS3b, NOJISIPHAS U HETOJIAPHAs] KOBAJIECHTHAsI CBSI3b, HOHHAs
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(IpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUU H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

e HCIOJB30BAaTh XHMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBJICHHS (HOopMy
BELIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

e ONpPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTETICHb  OKHCJEHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUW 10
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeBaTh cmbichn Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT MX MojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTrazpo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnuue «llepuoanueckas cucremMa xumuueckux saemeHtoB . .
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsJ siapa, 00IIee YUCIIO SJISKTPOHOB U
pacrpeielieHue UX 10 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUu
BEIIECTB, [0 TEIJIOBOMY 3(PPeKTy);

XapaKTepru30BaTh (OMHMCHIBATh) OOIIHE XMMHUUYECKHE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi OMMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOKHOCTH IPOTEKAHMS XHUMHUYECKUX TMpPEBpallleHUil B
Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIOo JJIEeMEHTa Mo ¢opMmyJie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pEeaKInu;

MIPUMEHATH OCHOBHBIE OIEPAIIUN MBICIUTEIBHON AEATEILHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBA3EU — JUIsl U3YyUYECHHUS! CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MMO3HAHUS — HaAOIIOJICHHE, H3MEPEHUE, MOJICIUPOBAHHE, DKCICPHUMEHT
(peasbHBINM U MBICJICHHBIN );

CJIeI0BaTh MPaBWJIaM IMOJIb30BaHUS XUMHUYECKOM MOCYI0H 1 1a00paTOPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBwiaM oOOpallleHus C BEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIUSMH TI0 BBIIIOJHCHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTBITOR I10 MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIICCTB
(Bomopoda W KHUCJIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpeaeaEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IIAHUPOBATh U IMPOBOIAUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JIaKMyC, (eHOI(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX TOHATHUW: XHWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTMOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, XUMUYecKas CBs3b, TEIUIOBOU 3(deKT
peakuud, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAsT IUCCOLMALMSA, PEAKLIUA HOHHOTO
oOMeHa, Karamu3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEeoOpaTUMBbIE pEaKIUM, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHBIE PpPEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPONIUS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJsIeHTHaH, WOHHAs,
MeTAJUTMYECKas ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3HS METAIIJIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeeiabHO JOMYyCTUMasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MIPUMEHSITH 3TU TOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIEHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy COEOUWHEHUH 1o ¢opmysiaaMm, BHJI XUMHUYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAS, METaJUIMYeCcKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMyIie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKHA KOHKPETHOTO BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CUCTEMbl XUMHYECKHX JSJIEMEHTOB:
pasznuyaTh MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», manesle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHus1, KOTOPbIE UMEIOTCS B IEPUOIUYECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  siApa, oO0IIee 4YHUCIO DJJIEKTPOHOB M paclpeleliecHue WX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHHN B TIpejieiax MajbiX MEPHOJIOB U
TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY WM COCTaBy YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEU(UUECKHEe XUMHYECKUE
CBOMCTBa MPOCTBHIX M CIJOXHBIX BEIIECTB, MOJTBEPKIas OMNHUCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALUMU  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBPAlICHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHUYECKOTO »3JeMEeHTa Mo (opMysie COEAMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOIUTH PACUETHI 110 YPaBHEHHUIO
XUMHYECKOHN peaKIlnu;

COOJTFO/IaTh TIPABHJIA TIOJIB30BAHUS XUMUYICCKOM MTOCYI0M U JIaOOpaTOPHBIM
o0opy/noBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BeIIeCTBaMU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBIOJTHEHUIO Ja0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJTYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa W yTiIeKUCIIoro ras3a);

MIPOBOJIUTH PEAKITUH, ITOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IUnIHBIX
BEIIIECTB: PACIO3HABATH ONBITHBIM ITyTEM XJIOpUI-, OpOMHUA-, WOIHI-,
kapOoHart-, ¢ocdar-, cunamkar-, cyibdar-, TUAPOKCHI-MOHBI, KAaTHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICIIUTECIILHOM TEITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISIBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII M3yYEHHsI CBOMCTB BEIIECTB U XMMHUYECKUX
peakinii, €CTeCTBEHHO-HAYy4YHbI€ METOJbl TO3HaHUS — HaOI0IeHHe,
WU3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3/iesioB u JuekTpoHHbIe (HU(pPOBBIEL)
KonTtpoibHbie IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XMMUYECKHUE TOHATHS
XuMusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTHYECKOM JICSTETbHOCTH https://m.edso00.ru/7f41837c
YeJI0BeKa
12 BemecTBa n xumMmuieckue 15 1 bubmuorexa [JOK
' peaKuu https://m.edsoo.ru/7f41837c
Hroro 1o pasueny 20

Pa3nes 2. BaskHelimne npeAcTaBuTe I HEOPraHUYeCKUX BelleCTB

Bosnyx. Kucnopon. [Tousarue bub6mmoreka [IOK
2.1 6
00 okcHuaax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsrue o kucimorax bubmuoreka [IOK
2.2 8 1
M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmoreka [IOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Paznen 3. Ilepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumnueckunx 3jaemMeHToB /I. M. Menneneea. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKHCJIANTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN


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

[Tepronuueckuii 3aKOH U
[Tepuoaudeckas cucrema

3.1 XUMUYeCcKHX di1emMeHToB 1. 1.
Menpene-eBa. CTpoeHue
aToma
XHUMHYECKas CBS3b.

3.2 OKuCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIHH

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KITACC

Ne i/

Paznen 1.

1.1

1.2

1.3

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

BemecTBOo H XUMHYECKHE peaKuuu

[ToBTOpeHue u yriay6ienrue 3HaHul
OCHOBHBIX Pa3/eIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
peaxkuuii

SHCKTPOJII/ITI/IHCCKE[H JAUCCOoIHanus.
XUMHUYECKHE pcaKknuuu B paCTBOpax

Uroro no pazaeny

Pazpea 2.

2.1

2.2

2.3

24

HeMeTanabl M MX cOeTHHEHUS

OO0mmast XxapaKTepPUCTHKA XUMHYECKUX
anemeHToB VIIA-rpynmel. ["amorenst
OO6m1as XxapakTepucTUKa XUMHUECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé
COEIMHEHUS

OO01mast XapaKTepUCTHKA XUMHUYECKUX

anemMeHToB VA-rpynisl. A30T, pochop U ux

COCAUMHCHU

OO011as XapakTepUCTHKa XUMUYECKUX
sneMeHTOB |VA-Tpynnsl. Yrieposa u
KPEMHUI U UX COCUHECHUS

Nroro no pazaeny

Koan4gecTBOo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHBbIE
(uudgposrie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. MeTa/JILI M UX COeTUHEHUS

3.1 OO01me cBOMCTBAa METAIIIOB

3.2 Baxueliniie Metayuisl 1 UX COSIUHEHUS

Hroro no pazneny

Pa3nes 4. Xumus u oKkpysKapomas cpeaa

4.1 BemectBa 1 Marepuraisl B )KU3HU Y€JIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne

wn Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4eoBeka. Tena u BemecTsa

[TonsiTHE 0 METOAX MO3HAHUS B
XUMUHU

[TpaxTrueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U IPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyTI0BaHUEM

Yuctele BemecTsa U cMmecu. CriocoObl
pas3aeneHus cMecen

[IpaxTuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe
OUYMCTKH NTOBAPEHHOM COIN)»

6 ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB

8 [IpocThie U cnOXHBIE BEIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Xumuuaeckas hopmyia. BaneHTHOCTh
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

OtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca

MaccoBas g0JIs1 XUMHYECKOI0
9JICMCHTA B COCJMHCHU U

KonnuectBo BemecTBa. MoOJIb.
Momnspaas macca

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMuyeckas peakuus

[Ipu3Haku 1 ycnoBus MpOTEKaHUSA
XUMHYECKHUX PEaKIUi

3aKOH COXpaHEeHHsI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHUS

Brruucnenus KoaudecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUSAM
XUMUYECKUX PeaKInun

Knaccudukanus XuMruIecKux
peakiuii (coeIuHeHus1, Pa3I0KEeHUs,
3aMeIIeHHs], 0OMEHA)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIONeAUCT. OO00IICHHE 1

CUCTeMaTHU3alus 3HaHUU

KontponbHas padora Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIIUI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMmech razos. Coctas
Bo3nyxa. Kucimopon — anemeHT u
npocrtoe BeectBo. O30H

Du3nYECKre U XMMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 06 okcumax

CriocoOslI MOTy4eHUsT KHCIIOPO/1a B
1a00paTOPUU U IPOMBILIIICHHOCTH.
[Ipumenenue kuciopoaa

Tennosoii 3¢ ekt xumuueckoit
peakIuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, SK30-
¥ SHIOTEPMHUYECKUX PEAKIIHAX
Tornugo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
PEIOTBPALLICHUS

[Tpaxtrueckas padota Ne 3 o Teme
«[Tomyuyenue u cobupanue
KHCJIOpPOJ1a, U3yUEHUE €TO CBOMCTBY
Bonopon — snemeHT u npocroe
BenlecTBo. Haxoxenue B mpupoje
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

IloHaTHE O KUCIIOTAaX U COISIX

Crioco6bI oryueHust BOAOPOaa B
nabopaTopuu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[Ipaxtuueckas padota Ne 4 o Teme
«Ilonyuyenue u cobupanue BOAOPO/Ia,
W3YUYEHUE €r0 CBOMCTB»

MounsipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

Brrurcnenus o0bEéMa, KOJIMUeCTBA
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILLECTBA WU 00BEMY

Brruucnenus 00EMOB razos o
YPaBHEHUIO PEAKLIUY HA OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHUI ra30B

dusnueckre U XUMHUUYECKHE CBOIICTBA
BOJBI

CocraB ocaoBauuii. [loasatue 00
WHAUKATOpax

Bona kak pactBoputens.
Hacwimmennslie 1 HeHaChIIIIEHHbBIE
pactBopsl. MaccoBast 10Jisl BEIIECTBA
B PacTBOpE

[TpaxTrueckas padota Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
onpeAcNIEHHON MacCOBOW J10IEN
pacTBOPEHHOTO BEIIECTBAY

KontponbHast padora Ne2 o reme
«Kucnopon. Bonopon. Bona»

OKcupl: cocTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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47
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49

50

[TonydyeHne u XuMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

OcHoBaHusI: coCTaB, Ki1accudukars,
HOMEHKJIaTypa

[Tonmydyenue u XuMHUECKHUE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccugukanus,
HOMEHKJIaTypa

[Tomy4yeHnue 1 XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI TIOJYyUYEHUS, XUMUYECKHE
CBOMCTBA

[TpaxTrueckas padota Ne 6. Pemenne
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
COEIMHECHU I

['eHeTHYECKas CBSI3b MEXKTY
KJIacCCaMH HEOPTraHUYECKHX
COCIMHEHUH

O000111eHNE U CUCTEMATU3ALMS
3HAHUHI

KonTtponsHast padora Ne3 o treme
"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHun"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [JOK
https://m.edso0.ru/00ad9474

bu6nmmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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53

54

55

56

57

58

59

60

[TepBble MOMBITKU KIacCUPUKAITIT
XUMHYECKHX 35ieMeHToB. [loHsTHE O
IPYIIaxX CXOJHBIX 3JIEMEHTOB

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKHX dj1eMeHToB []. 1.
Menpeneena

[Tepuoasl, rpyMIIbl, MOATPYIIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl J1. 1. Menaeneera

XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. 1.
Menneneesa

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I.
N. MeHnneneeB — y4€HbIH, IIEAATOT U
IpaKIaHUH

aﬂeKTpOOTpI/IHaTCHBHOCTL aTOMOB
XUMHNYCCKHUX OJICMCHTOB

HMonnas xumudeckas CBsA3b

KoBanenTHas MoJIsipHas XUMHUYECKasd
CBA3b

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmmoreka [JOK
https://m.edso0.ru/00ada824

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61

62

63

64

65

66

67

68

KoBanenTtHas HenossipHast
XUMHYECKasi CBSI3b

CTreneHb OKUCIEHUSA

OKHUCIIUTEILHO-BOCCTAHOBUTEIIbHBIC
peaxiuu

OKHUCIIUTEIIN U BOCCTAHOBUTEIH

Kontponsnast padora Ne4 o reme
«Ctpoenue aroma. XuMHU4YeCcKas
CBSI3b»

PesepBHelit ypok. O60011IeHNE U
crucTemMaTu3alus 3HaHUI
PesepBHbIii ypok. O6001IeHNE T
cUCTEeMaTH3aIHs 3HAHUH

PesepBHeiit ypok. O600IcHNE U
crucTeMaTh3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bub6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bu6nmmoreka [IOK
https://m.edso0.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Ne
n/n

Tema ypoka

[Iepuonrueckuii 3aK0H.
IIepuonnueckas cucrema
XHUMHYECKHX d1eMeHToB /1. H.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX 3JIEMECHTOB
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX BEIECTB

Buapl XUMHYECKO# CBSI3U M THIIBI

KpUCTATIINICCKUX peHIéTOK

KonrtpomnsHas padora Nel mo reme
«IIoBTOpEHuE u yriydnenue
3HAHU OCHOBHBIX Pa3/esioB Kypca
8 kimacca»

Krnaccudukanus XuMHIecKux

peaKLuil 110 pa3IuYHbIM IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOI

peaKkniuu. ITonsiTHE O TOMOT€HHBIX U

TETCPOTCHHLIX PCAKIIUAX

TloHATHE O XUMHUYECKOM
paBHOBecuH. DakTOPBI, BIUSIONINE

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [JOK
https://m.edso0.ru/00adb59e

bu6nmoreka [JOK
https://m.edso0.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edso0.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

Ha CKOPOCTb XUMUYECKOU PEeaKI1
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEIIHHBIC PEAKIIHH

Teopus dIEKTPOIUTUYECKON
nuccoranuy. CUiIbHBIE U cl1a0bIe
3JIEKTPOJIUTHI

HoHHbIe ypaBHEHMs peakuui

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBAaHHUH B CBETE IIPEACTABICHUI
00 IIEKTPOIUTHIECKON
JIFICCOIHAITAN

XuMHYECKHE CBOMCTBA COJIiel B
CBETE MpeACTaBIeHU 00
3JIEKTPOJIUTAYECKON JUCCOUALINHI

[TonsTre o runponuse conen

O0001IeHNEe U cCUCTEMAaTU3 AN
3HAHUHU

[TpakTrueckas padota Ne 1.
«PemeHne 3KCTIepUMEHTATBHBIX
3aa9»

KonTponbhas padora Ne2 no teme
«DIEKTPOIUTHYECKAS
nuccouuanusi. XUMHYECKue
peakuuu B pacTBOPax»

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6nuoreka [JOK
https://m.edso0.ru/00adcd68

bu6nuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6nmoreka [JOK
https://m.edsoo.ru/00add8b2

bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecQ



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO01as xapakTepuCcTUKa raJoreHoB.

XUMHUYECKUE CBOMCTBA HA PUMEPE
xJjopa

XnopoBogopoa. CoJisiHast KHCIIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHCHHE

[IpakTuyeckas padora Ne 2 o Teme
«ITomydenue COIAHON KUCIIOTHI,
H3y4YeHHE €€ CBOMCTB»
Boluncnenus no ypaBHEHUsIM
XMMHUUYECKHUX PEaKIMH, €CIIN OIUH
W3 peareHTOB JIaH B U30BITKE
OO1w1ast XapakTepUCTHKA 3JIEMEHTOB
VIA-rpymisl

AmoTponHble MOAU(UKALIUN CEPHI.

Haxoxnenue cepsl u e€
COCTMHCHUH B IPUPOJIC.
XUMHUYECKUE CBOMCTBA CEPhI
CepoBo0po/1, CTpOCHUE,
(u3HYecKre U XUMUICCKUE
CBOMCTBA

Oxcuppl cepsl. CepHas KHCIIOTA,
¢bu3nvecKne 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE
XUMHUUECKUE PEAKIINH, JICKAILLNE B
OCHOBE ITPOMBIIIEHHOTO CII0co0a
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00adel104

bu6nuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpYKaloIleil cpeabl
COCIMHEHUSIMH CEePBI

Brruucnenue maccoBoi 101
BBIXO/JIa TIPOYKTA PEaKIIUU

OO1w1ast XxapaKTepUCTHKA 3JI€MEHTOB
VA-rpynnsl. A30T,
pacnpocTpaHeHHe B IpUpoae,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA

AmMmuak, ero ¢pu3uveckue 1
XMMHUYECKHE CBOMCTBA, I10JIyYCHHE
U IpPUMEHEHUE

[IpakTrueckas padora Ne 3 o Teme
«ITomydyenne ammuaka, u3yueHue
€ro CBOMCTB)»

A30THas KucioTa, e€ pusnueckue u
XMMHUYECKHE CBOMCTBA

Hcnonk30BaHue HUTPATOB U COJICH
aMMOHHS B KA4€CTBE MUHEPAITbHBIX
yaoOpeHuit. Xumuueckoe
3arpsi3HEHUE OKPYXKAFOIIEH Cpeibl
COCIIMHEHUSIMH a30Ta

®dochop. Okcun pochopa (V) u
dbocdopHas kucinora, GU3NICCKUC U
XHUMHAYECKHE CBOWCTBA, ITOJTyUYeHHE

Hcnons3oBanue gochaTo B
KayecTBe MUHEPAJIbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpebl pochaTamu

Yraepon, pacnpocTpaHeHUE B
PO, PACTIPOCTD bu6mmoreka [IOK

1
npupose, Gpu3nIecKue u https://m.edsoo.ru/00adfd9c

XMMHUYECKUE CBOUCTBA

Oxcunpl yriaepoa, ux pusnyeckue

M XUMHYECKIE CBOMCTBA.
bubmuoreka [JOK

1
IKONOrHYECKUE MPOONIEME, https://m.edsoo.ru/00adfebe

CBSI3aHHBIC C OKCHJIOM yTJIepo/ia
(V)
bu6nuoreka [JOK

v g 1
FONIbHAA KUCIIOTA M €€ COMH https://m.edsoo.ru/00ae006c¢c

[IpakTuyeckas padbora Ne 4 o Teme

"[TomydeHne yrieKucioro rasa. 1 1 bubnnorexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-MOH"
[TepBoHavanbHBIEC TOHATHUS 00
OpraHUYECKHX BEIIECTBAX KaK O 1 Bubmorexa ITOK

p B https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIIepoaa
Kpemunii 1 ero coeiuHEeHUS 1 Bubmorexa ITOK

p A https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5.
Pemenue skcriepuMeHTaTbHBIX 1 1 bubmmoreka [IOK
3a7a4 o TeMe «Baxueimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COEINHEHUS)
KonTponbaas padota Ne3 mo Teme

. bubmuoreka [JOK

«BaxHen1me HeMeTauIbl U UX 1 1

https://m.edso0.ru/00ae0el8

COEIUHEHUS


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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46

47
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50

51

52

OO6mras xapakTepucTruKa
XAMUYECKHX DJIEMEHTOB —
METajlI0B. MeTamnndeckas CBs3b U
METAJUTMYECKasl KpUCTaUIMuecKas
pemérka. Pu3n4ecKre CBOMCTBA
MCTAJIJIOB

XUMHU4YecKre CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsKEHUH METaJIJIOB

O61ue crnocoObl NOTyUYEHHS
meTtamioB. CraBel. Beraucnenms
110 YPaBHEHHSIM XUMHYECKUX
peakIuii, eciii OJIMH U3 PEareHTOB
COJIEPKUT PUMECH

Ilonstue o KOppO31UHn MCTAJJIOB

II{enoynbie METaIBI

OKCI/II[LI U TUAPOKCUBI HATPUA U
KaJlusa

Illenouno3eMeNbHBIC METAJIIBI —
KaJILIIMA ¥ MarHUui

Bakueinume coeTuHEHUA KBNS

O000I1IEHNE U CHCTEMATHU3 AL
3HaHUHU

JKEcTkoCTh BOABI U CIOCOOEI €8
yCTpaHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael278

bu6nmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6nmoreka [IOK
https://m.edsoo.ru/00ael4b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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54

55

56
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58

59

60

61

62

[IpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOJBI I METOBI €6
yCcTpaHeHHs"

AmoMuHuN

AMpoTepHble cBONCTBA OKCHIA U
THUIPOKCHUIA

Keieso

OKcupl, TUIPOKCUIBI U COJTH
xenesa (1) u xenesa (111)

O0001IeHNE U CUCTEMATU3 AU
3HAHUH

[TpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aj1a4 1o TeMe «BakHelue
METaJIJIbl ¥ UX COCIUHCHUS

Brrurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, €CITH OJTUH
W3 PEareHTOB JIaH B H30BITKE WIIH
COJICPKUT IpUMecH. Beruucienus
MacCOBOM JIOJM BBIXOJa TIPOAYKTa
peakuuu

O000I1IIeHNE U CUCTEMATHU3ALUS
3HAHUU

Kontponbnas padota Ne4 o teme
«BakHenme MeTajuIbl U UX
COEIUHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [IOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [IOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BemectBa u maTepuasl B
MIOBCETHEBHOW KU3HH YEJIOBEKA
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaIoIIeH cpeabl

Ponp xumuu B perieHun
IKOJIOTHYECKUX MPOOIEM
PeseprubIil ypok. O600meHNE 1
cucTeMaTu3alus 3HaHUM
PesepBHelil ypok. O000IcHHE U

cUCTeMaTHu3alusd 3HaHUUI

PesepBHelit ypok. O6o01IeHNE U
cUCTeMaTH3allus 3HAHUI

OBILEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae3f50

bubmuoreka [JOK
https://m.edso00.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bubmuoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A. A. u apyrue; noja
penakmueit Jlyauna B.B., AknimonepHoe o61iectBo «31aTenbcTBoO
«IIpocBemenue»

» Xumus, 9 kinacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u apyrue; noj
penakuueit Jlynuna B.B., Akuroneprnoe o6miectBo «31aTenbcTBo

«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






