MUHUCTEPCTBO IMPOCBEIIEHUS POCCHUMUCKON ®EJEPALIMUA
JIENIAPTAMEHT OBPA30BAHMS 1 HAYKH TIOMEHCKOM OBJIACTH
OT/IEJI OBPA30BAHUSI CJIAJAKOBCKOI'O MYHHUIHUIAJBHOI'O PATOHA
®ILTNAJ MAOY MACJISTHCKASI CPEJIHSIS1 OBIIEOBPA3OBATEJ/ILHASL IHIKOJIA
«HOBOAH/IPEEBCKASsI OCHOBHASI OBLIEOBPA3OBATEJILHAS HTKOJIA
UMEHH FEPOSI COBETCKOT'O COIO3A H.C. 3AKOPKHHA»-

ey Pyl y Y
3 . | " Y

PACCMOTPEHO: COr'JIACOBAHO: [/ TBEPHIEHO: - -\
Ha MO yunteneil - npeMeTHUKOB Crapiuuit MeToauCT || SaBeny oA immadv
2227~ Vekosa C.H. |\ 5 /" Bosbpena JL.H.

Pykosoautens LIMO_ L« . Ulanpun B.A. AT \ e
[potokon Ne | or 28.08.2325 i 29.08.2025 r, \& %

N/

29,08.2025r/

¢ gudln s
JAIS

PABOYAS ITIPOI'PAMMA
(ID 3084597)

yueOHOro npeamera «Xumus»

i oOyuaroumxes 8 - 9 Kiaccos

n. HoBoanapeeBka

2025 r.



IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeabHOIl MPOrpaMMbl OCHOBHOTO 0011I€T0 00pa30BaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (QenepalbHON paboyeil mporpamMmbl
BOCIIUTAHUS U ¢ YUYETOM KOHIIEIIINN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XUuMHUsDY
B 00pasoBareNbHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma 1o XuMuu Na€T MNpEJCTaBICHUE O MLENsAX, OOIEeH cTpaTeruu
oOy4eHHsl, BOCHHUTAHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMU y4eOHOTO
peaMeTa, YCTaHaBJIMBAECT 00s3aTeNbHOE IPEAMETHOE COJIepKaHue,
IIPEAYCMATPUBAET PACIPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pazzmenaM M TeMaM MPOrpaMMbl IO XHMHUHU, ONPENETSAECT KOJIWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTUKU COIEpKaHUS, PEKOMEHAYEMYIO
MOCJEOBATENILHOCTh ~ M3YYECHUSI XHMHUHU C YY4E€TOM  MEKIPEAMETHBIX U
BHYTPUIIPEMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEN  00ydarolUXCsl, OINpeAeNseT BO3MOXKHOCTU MpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOM
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHMUI K
pe3yJiibTatam 00yUYeHHUs] XUMUU Ha YPOBHE 11€JIeH U3yUYeHUs IpeaMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEJIBbHOW JEATEIbHOCTH OO0YyYaromerocss MO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMS.

3HaHUWE XUMHHM CIYKUT OCHOBOM uisi (OPMUpPOBAHMS MHUPOBO33PEHUS
oOyyaronierocsi, €ro NnpeAcTaBlICHUII O MaTepUaJIbHOM E€AUHCTBE MHpPA, BAXKHYIO
posib WrparoT (GOPMHUPYEMBIC XUMHEH NPEICTaBICHUS O B3aWMOIIPEBPAIICHHIX
PHEPTrUU U 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TI100aIbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, IPOOJIEM 3IPaBOOXPAHEHHS.

N3ydyenne xumuu:

CHOCOOCTBYET  peanu3aluyd  BO3MOXHOCTEW  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBaHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  Y4e€OHOW JESTEeNIbHOCTH,
HKCIEPUMEHTAILHBIX M HCCIIEIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MIOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATHHON ACITETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIS/1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIINXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIUXCSI.

JlanHble HampaBieHHs B OOyYE€HUM XHUMHUU OOECHEeUMBAIOTCS CIEUU(PUKON
colepkaHusi  yd4eOHOro TMpeAMETa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJlalITHPOBAHHBIM OTpa)k€eHWEM 0a30BOM HAYKH XMMHH Ha OMPEIEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYarOIIMMUCS CHUCTEMBl MEPBOHAYAJIbHBIX MOHATUA XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHMM U HEKOTOPBIX OTHECIBHBIX 3HAYMMBIX IOHATUU
OPraHUYECKON XUMHUH.

CtpykTypa coaepkaHHs MPOTPaMMbl MO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 moaxoja K €€ m3zyuyeHuro. ColepKaHue CKIAAbIBACTCS W3 CHUCTEMBI
MOHATHUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHHM30BaHbl [0 MPUHLUITY
IIOCJIEIOBATENBHOTO PA3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHMs KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUs O CTPOCHUM aTOMA U XUMHUYECKOH CBS3H;

— TNpeacTaBiIeHUN 00 AIEKTPOJUTHUYECKON JOHUCCOLMAlMU BELIECTB B
pacTBopax.

Teoperndyeckue 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIMPUYECKU
NOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JJPYrOMY, BBITIONHSAA (PyHKIINN OOBSICHEHHUS U TIPOTHO3UPOBAHUS CBOWCTB,
CTPOECHMS U BO3MOXKHOCTEN NMPAKTUYECKOTO IPUMEHEHHMS U MOJTYyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHNAS] O XUMHYECKON COCTABISIIOLIEN HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHUCTEMHOW NPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHIO U
METOZaM MO3HaHWs B Hayke. M3ydeHne XMMHUM NPOMCXOAUT C NPUBJICUECHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYyKalOWUNi MUP,
«buonorus. 5-7 xknacce» u «Pusuka. 7 Kiace».

[lpy w3ydyeHWHM XUMHUH MPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3ajaya y4yeOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUN — BaXKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX IMOJIOKECHUMH,
JOCTYMHBIX 000OIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKH, B



OpUOOIIEHUM K HAy4YHBIM METOJaM II0O3HAHUS TP HU3YYEHHUU BEIECTB U
XUMUYECKUX peakuui, B ((OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENbHOM U Yy4eOHO-HCCIIEeIOBATEIbCKON
NESITeIbHOCTH, OCBOCHMM MpaBUJl 0€30IacHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCEHEBHOM JKU3HU.

[Tpu w3yyeHUM XUMHUKU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3HA4YCHHE MPUOOPENTU TaKUE IIETH, KaK:

— (opMHUpPOBAHHE MHTEIUIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKU3HU;

—  HalpaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTH4eCKOoe MpUOOIIeHHUE
oOydJaronmxcst K CaMOCTOSATEIbHON I03HABATENIIbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJaM TIO3HaHUA, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrieyeHne ycioBHil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON MAEATEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUIOB JESATEIBHOCTH;

— (¢opmupoBaHue oOmEeHd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBICHUSA
OKPY’KaIOIIEr0 MHpA, UCIOJIb3ysl 3HAHUS W OIBIT, MOJTYYEHHbIE NpPU HU3YYEHUU
XUMHH, TPUMEHATh WX TPH PEHICHHH MpoOJieM B TMOBCEIHEBHON JKHU3HH U
TPYJIOBOU EATEIBHOCTH;

— (QopmupoBaHue y O0OyyaroUMxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NMOHMMAaHUsl UEHHOCTH XUMHYECKHX 3HAHUW JUIS BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY W TPYAOBOH JIEATENHHOCTH B HEISIX
COXPaHEHUS CBOETO 3/10POBbs M OKPYKAIOLIEH IPUPOAHON CPENBL;

— pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCHHMTAHUIO Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIIS M HANpPaBIEHHOCTU AATbHEHIIEro
00yueHusl.

OOmiee 4uCiIO YacoB, OTBEAEHHBIX JMJIs HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTI0 0011ero o0pazoBanusi, coctasisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEITIO).



COJEPKXAHME OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KM3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemectBa. dusnueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0Obl pa3ieseHUs] CMECEH.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmyia. BajleHTHOCTP aTOMOB XHUMHYECKHX JJIEMCHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BenlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHas Macca. MaccoBasi 10751 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHHH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCIIa CTPYKTYPHBIX EOWHHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCITUHEHUM.

Du3NUECKNE U XUMUYECKHUE SBICHUS. XUMHUUECKasd pEeakus U €€ MPU3HAKH.
3aK0H COXpaHCHHsI MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudbukarms
XUMUYECKUX pPEeaKUil (COeIUHEHUS, PA3I0KEHNUS, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, NMpaBUiaMu pabOThl B J1a0OpaTOpuu U
npuéMaMu oOpallleHHs ¢ JIA0OpaTOPHBIM O0OPY/IOBAHUEM, U3YUCHUE U OMHCAHUE
(GU3HYECKMX CBOMCTB OOpa3IOB HEOPraHWYECKHX BEIICCTB, HAOIIOACHHEC
dbuznyeckux (IJaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYHU, MPOKATHBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOMN) SIBICHUM, HAOII0ICHUE U
OMHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasyiokKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE TUIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJieCTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3ZCNICHUs] CMECEil: C MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, TUCTWUIAIUS, XpoMaTorpadus, MPoBEACHUE OUYNCTKH MOBAPEHHON
CONM, HaONIOJCHWE W  ONMHCAaHWE  pe3yJIbTaTOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX).

Ba:xHeimne npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3gyx — cmech razoB. CocraB Boznyxa. Kuciopon — 3leMEHT U MPOCTOE
BemiecTBO. HaxokmeHune kuciaopoaa B Tpupojae, (U3MYECKHE W XHUMHYECCKUE
cBoiictBa (peakmmm TopeHus). Oxcuapl. [IpuMenenme kucimopoma. CrmocoObI



MOJIy4eHHsS] KUCTIopoAa B J1abOpaTopud W TPOMBIINUIEHHOCTH. KpyroBopor
KHCJIopoa B pupojie. O30H — ajuioTpornHas MOAU(PUKALUS KHUCIOPOaa.

TemmoBoit 3¢ ¢deKT XUMHYECKON peaklnu, TEPMOXUMHUYECKHE YPaBHEHHS,
DK30- M DJHIOTEPMUYECKUE pEaKIUu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, yCUJICHUE MapHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
bu3nuecKkue MW XUMHYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI IOYUYCHHUS.
Kucnots! u conm.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue CcBoMcTBa BOABL. Boma kak pacrBoputrenb. PacTBOpBHI.
HaceblllieHHBIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 107 BEmecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpHpoOJie U B XKU3HU 4esnoBeKa. KpyroBopoT BOAbsl B IPUPOJE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanuss Heoprannueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEpHBIE) U
HeconeoOpaszyronue. Homenknatypa oxcugoB. Dusnyueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lomyuenne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XHUMUYECKHE CBOMCTBA
ocHoBaHuU. [loryuyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kucior. @usnveckue u
XUMHUUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctu mertamioB H. H. bekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @U3M4ECKUE U XUMHYECKHE CBOWCTBA COJICH.
[lonyuenune conen.

['eneTnyeckas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONMPEECIICHUE CONECPKAHUSA KUCIOPOAa B BO3AYyX€, MOTYyUYEHHUE,
coOupanue, pacro3HaBaHWEC W M3YYCHHE CBONCTB KHCIIOPOJa, HAOIOICHUE
B3aWMOJICMCTBUSI BEIIECTB C KHCIOPOAOM W YCIOBUS BO3HUKHOBCHHUS W
IpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMKMCAaHWE WX CBOMCTB, MOJydY€HUE, COOMpaHUE, pAClO3HABAaHUE M H3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojencTBre Bojoposaa ¢ okcuaom meau (II)
(BOBMOKHO HCIOJIb30BaHUE BHACOMATECPUAIOB), HAOIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBJICHHE PACTBOPOB C OINPEACIEHHON
MAacCOBOM JI0JIEd PaCTBOPEHHOTO BEILECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpyieM U KalbliMeM) (BO3MOXHO HCIIOJB30BaHUE BUJEOMATEpPUAIIOB),



UCCJIEIOBAaHUE OOpa3IOB HEOPraHWYECKUX BEUIECTB PA3IUYHBIX KIACCOB,
HaOI0/IeHNEe U3MEHEHHSI OKPAaCKH WHAMKATOPOB B PAaCTBOpaxX KHUCIOT M IIEIOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KHCIIOT C METajulaMH, pPEaKUUi HEeUTpalv3aluy, MOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJlJla JPYTHMM W3 PacTBOpa COJU, PEUICHUE
DKCIEPUMEHTAJIBHBIX 331ad M0 TeMe «BaHeWlme Kiacchl HEOPraHUYECKHX
COETMHEHUI».

Iepuoguuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
yiemeHToB JI. W. MenpgesneeBa. Ctpoennme aroMoB. XHMHYECKAsl CBAA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

[lepBbie TOMBITKH KIACCU(UKAIIMUM XUMHUYCCKUX djeMeHTOB. [loHsATHE O
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE M IIEJOYHO3EMENbHBIE METAJLIbI,
raJloTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
Y TUIPOKCHIBI.

[Iepronnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
U. Mengeneea. KopoTkomepuonnas W JUIMHHONEpHOAHAs  (QOpPMBI
[Tepuonnueckon cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. Ilepuoas
u rpynnbl. DU3NYECKUN CMBICI MOPSAKOBOIO HOMEpPAa, HOMEPOB IMEPUOJA U
IPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oTonsl. Dnektponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000J04YeK aroMoB NepBbIX 20 XUMHUYECKUX  BJIEMEHTOB
[lepnognueckor cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 ero noyoxxeHuro B [lepuonnueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [leproandeckoi CuCTeMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTUs Hayku W Ipaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKJIaHHH.

Xumudeckas cBsizb. KoBalieHTHast (MOJIApHAsE M HEMOJISPHAs)) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHYECKUX AJIEMEHTOB. VIOHHAs CBA3B.

Crenenp  okucneHus.  OKHCIWATEIBHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Iporiecchl OkucaeHus U BocCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHUe OOpa3loB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICUCTBHE
TUAPOKCUIA [HHKA C pPAaCTBOPAMH KHUCJIOT M WIEJNOYEH, INPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakuu pas3yioKeHUs, COCTUHEHUS).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeaMETHBIX CBS3€M INPU H3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCHOJIb30BaHWE KaK OOIIHUX eCTECTBEHHO-HAYUYHBIX
NOHSTUH, TaAK U TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU I OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAYYHBIH (PAKT, TMIIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTe3, Kilaccudukamnus, TMNepUOJUIHOCTh, HAONIIOICHNE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIMJI, H30TOIIBI,
pPaZvoaKTUBHOCTb, MOJIEKYJa, AJJIEKTPUUYECKUH 3apsiji, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHME BEILIECTBa, ra3, (PU3MUECKHe BEIUYMHBI, €IMHULIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOIBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BewecTBo U XUMHYeCKasi peaKkuus

[lepnoanueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHMHM CBOMICTB
XUMHYECKUX D3JIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KaJIbLUMSI M HX
COCAMHEHUH B COOTBETICTBUM C IIOJIOXKEHHEM JJIEMEHTOB B Ilepmommyeckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BElIECTBA: BUIIBI XUMHYECKOW CBSA3W. THIBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBSI3U.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJACCaM HEOPraHUYECKHUX
COCIMHEHNN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEaKIUi MO pa3IMyHbIM MpPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTETECHEW OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, M0 O0OpaTUMOCTH, I10
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[Tonatue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHE 0 rOMOre€HHBIX U IeTEepPOreHHBIX
peakuusx. llonsatue o xkaranuse. [lonsTne 0 XMMUYECKOM paBHOBeCUU. PaAKTOPBHI,
BIMAIOLIME HAa CKOPOCTh XMMHYECKOW pEaKUUHU M IIOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUU,  AJIEKTPOHHBIA  OayiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuuu. CocraBnenue YPaBHEHUM



OKHMCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMAd C  HCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OataHca.

Teopust ANEKTPOIUTUIECKON TUCCOUHUALNHU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KartnoHnel, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3IMYHBIMU BHIAMU
xuMuuyeckoil cBs3u. CreneHs nuccounanuu. CuiabHbIE U C1a0ble AJIEKTPOJIUTHIL.

Peakmum noHHOTO 0OMEeHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHH M COJICH B CBETE MPECTABICHUN 00 SJICKTPOIUTHIECKON TUCCOIHUAITNN.
KauecTBeHHbIE peakuy Ha HOHBL. [IoHsITHE O TMApOIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEeMeTauioB (Tpadura W anmasza), CIOKHBIX BELIECTB
(x70puaa HaTpus), UCCIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3ACUCTBUS pa3aMuHbIX (AKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOJHOCTU
pacTBOpPOB BEILECTB, IpoOLEcCa JUCCOLMALMM KHCIOT, IIEJI0oYeld U  COoJeH
(BO3MOKHO  HCIOJB30BAHME BHUJEO MAaTEpPHAIOB), IPOBEJCHHE  OIMbBITOB,
WUTIOCTPUPYIOIINX ~ NpPU3HAKA  NPOTEKAHMS  PeakuuMid  HOHHOTO  oOMeHa
(oOpazoBaHue ocajka, BbIACIEHUE Ta3a, o0Opa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakuuu pas3yioKEHUs, COCTUHEHUs), PAcllO3HABAHUE HEOPTaHMUYECKUX
BEUIECTB C TOMONIbIO KAYECTBEHHBIX pEaKIMil HAa HOHBI, pEIIECHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl 1 MX COeIMHEHUSA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (U3MUecKue CBOICTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMepe  XJjopa
(B3aUMOJICHCTBUE C METaJUIaMHM, HEMeTaJUlaMM, IIejoyaMu). XJIOpPOBOAOPO/I.
CosnsiHast KUCIOTa, XMMUYECKME CBOMCTBA, IOJNyYEHHE, NpUMEHeHue. JlelcTBue
XJOpa M XJIOPOBOJOPOJA HA OpPraHM3M YeJoBeKa. BaxHeumme XjIopuabl U UX
HAXO0XJEHUE B IPUPOJE.

OOmas xapakrepuctuka 3mneMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (u3nYecKue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJJIOTPOINHbIE MOAU(DUKAIIMY KUCIOPOIa
U cepbpl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOoCHHE, (PU3HUECKUE U
XUMUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucnora, (U3NYECKME M XUMHUYECKHE CBoicTBa (oOmiue Kak
OpeICTaBUTENs Kilacca KHUCIOT M crneuunpuyeckue). XUMHUECKUE peakluu,
Jealle B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUsT CEPHOM KHCIOTHI.
[Ipumenenue cepHor KucaoTel. Coau CEpHON KUCIOThI, KAYECTBEHHAsI PEAKLINS Ha



cynbdar-uon. HaxoxxneHue cepbl U €€ COCAMHEHUN B TPHUPOAC. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE O],
3arpsI3HEHHUE BO3/IyXa M BOJIOEMOR), CIIOCOOBI €T0 TIPEIOTBPAICHUS.

OOmias xapakTepucTuka 3JeMeHTOB VA-rpyrrbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
dbu3nyeckre U XUMUYeCKe cBoicTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
bu3nYeCKre U XUMUYECKUE CBOMCTBA, MoJlyyeHue u npumeHenne. Coau aMMOHMUS,
X GU3HYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakmus Ha
WOHBl aMMOHHS. A30THAasl KHUCIIOTa, €€ ToJydyeHHe, (PU3MUECKUE U XUMHUYECKUE
cBOiicTBa (00IIME Kak TMPEACTAaBUTENS KJacca KUCIOT M crherudpuyeckue).
Hcnonp3oBaHue HUTPATOB U COJied aMMOHMS B KayeCTBE MMHEPAIbHBIX
yI00peHu. XUMHUYIECKOE 3arps3HEHUE OKPYIKAIOIICH CPeIbl COCTMHCHISIMHU a30Ta
(KUCTIOTHBIE JIOXIU, 3arpsi3HEHUWE BO3Ayxa, MOYBbl W BoAoéMoB). Docdop,
aloTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcua docdopa (V) u dpochopHas kuciora, puznueckue U XUMUIESCKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPSHHUIA.

OOmas xapakrepuctuka 3meMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTJIEpOoHd,  aJIOTPOITHBIE
MOIU(UKALIUK, PACHPOCTPAaHEHUE B TpuUpojae, (uUMYecKkue U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuapl yriaepoja, ux
dbu3nyeckre W XUMHUYECKHE CBOWMCTBA, JICUCTBME HAa JKUBBIE OpPraHU3MBI,
MOJTyYCHHE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a mno0anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addexT. YronbHas KuciaoTa U €€ coyu, ux (U3NUYECKUE U XMMHYECKHE CBOMCTBA,
nojiyyeHue W TnpuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIICHHOCTH W CEIHCKOM
XO3SMCTBE.

[lepBoHaUaNbHBIE MTOHATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, STaHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[TpupogHbIe HMCTOYHWKK YTIEBOAOPOAOB (yrojib, WPUPOAHBIA Ta3, HeDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), WX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKH BAKHBIX BEIECTBAX: JKHUpaX, O€NKax, yriieBoJax — U X
poiu B KM3HH 4YeJoBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX H
HEOPTraHUYECKUX COCTUHCHUM.

Kpemnwnii, ero ¢usmueckne u XUMHUYECKHE CBOWCTBA, TMONYy4YCHHE U
npumeHeHue. CoenuHeHHs KpemHHUsT B mpupoje. OOmme mnpeactaBieHust o0
okcuzae kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThI, UX HCIIOJIB30BAHUE B
ObITY, B IIPOMBIIIVICHHOCTH. BakHelllne CTpOUTENbHbIE MaTepHallbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30MacHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHne 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
NPOBEJCHUE KAaUEeCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOACHHUE MTPU3HAKOB
UX MPOTEKAaHHUs, ONBITHI, OTpa)KaKIKUe (QUINYECKHE M XWMHUYECKHE CBOMICTBA
TAJIOT€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOIb30BAHUE BUAECOMATEPUAIIOB),
O3HAaKOMJIEHUE C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl U €€  COEIMHEHUSMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEpHUAJIOB), HAOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa Ioj JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBICHHON CEpHOI KUCIOTHI, MPOBEICHUE KAYECTBEHHON PEeaKkIuy Ha CyibdaT-
WOH U HaOJIOJeHHE MpHU3HaKa e€ MpPOTeKaHWs, O3HAKOMJICHHE C (U3MUECKUMU
cBOiicTBamMM a30Ta, Qochopa W UX COEIAWHEHUH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIOOpEHUM, MOTyUYEHUE,
coOupaHue, paclo3HaBaHWE€ W W3Y4YCHHE CBOWCTB aMMHaKa, MPOBEICHUE
Ka4yeCTBCHHBIX PEaKIMii Ha MOH aMMOHHS U docaT-uoH M M3yueHHe MPU3HAKOB
UX MPOTEKAHNUs, B3aUMOIEHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXHO VICIIOJIB30BaHUE BUJICOMATEPHUAJIOB), U3y4YEeHUE Moeen
KPUCTAJUIMUECKUX peIIETOK anMasa, rpaduta, (yiiepeHa, O3HAaKOMJICHHE C
MIPOIIECCOM  aJCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHE, COOMpaHHe, pPacllO3HABAHUE U W3YUYCHHE
CBOMCTB YTIJIEKUCIIOIO Ta3a, NPOBEJACHUE KauyeCTBEHHBIX peaklui Ha KapOoHAT U
CWJIMKAaT-UOHBl W M3YyYECHHE IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIICHHUE C
OPOAYKUMENH CHJIMKATHOM MPOMBINUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a1a4 no TeMe «BaxHelmme HeMeTabl U UX COCTUHEHUSD.

MeTtanibl 4 MX COEIMHEHUA

OO1as XapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUU
uX TmonoxkeHuss B llepmoanueckon cucremMe XuMuueckux daeMeHtoB JI. WM.
MenneneeBa u crpoeHust atomoB. CTpoeHue MetaiuioB. Merajindeckasi CBI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEMIETKA.  JJNEKTPOXUMHUYECKUH  pAX
HanpspKeHU MeTauioB. OU3nUecKrue U XMMUYECKHE CBOMCTBA MeTayuioB. O0mue
CHOCoObl Moy4eHHss MeTaioB. [loHSATHE O KOpPpO3UMM METauIOB, OCHOBHBIE
crnocoObl 3auuThl X OT Koppo3ud. CruiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[IlenouHbIe MeTAIIBL: MOJIOKEHUE B lleproauueckoil cucreMe XUMUYECKUX
anementoB JI. 1I. MenzeneeBa, CTpO€HHE MX aTOMOB, HAXOXKJICHHE B IPUPOJIE.
dusnueckre U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUAbI U



TUJIPOKCUABI HATpus U Kanusa. I[IpuMeHeHue IIENOYHBIX METAIOB M UX
COCJIMHCHMH.

[[lenouyno3eMenbHble METaJUIbl MAarHuii MW KalbLMH: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJIcHUE B npupoae. DU3N4YECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kaublus. BaxkHelue coequHeHHs KalblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKécTtrocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AmmomMuHUA: nojiokeHue B [lepuoanueckoit cucreMe XMMUYECKUX 2JIEMEHTOB
. U. MenneneeBa, CTpOEHHE aroma, HaXOXICHHUE B mpupoje. Puznyueckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
aJTFIOMUHHUS.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMAYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxoxkAcHue B mnpupoae. Ddusnueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkene3a (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUESCKUMHU
CBOMCTBAaMH, H3YYE€HHE  PE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHUE BHJICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXHO  HCMOJb30BAHUE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi HAa WOHBI; MarHus, KajJbllMs, AJIIOMUHUS, IIMHKA, JKEJe3a
(Il) u xenesa (III), meau (II), HaGmrogeHNE U OMUCAHUE MPOIECCOB OKPAITMBAHMS
MJIaMEHU MOHAMU HATpusl, Kalus W Kajablusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y THJIPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad 10 TeMe «BakHeunne
METAJUIbI ¥ UX COCTUHCHHUS.

XHMHUS M OKpPY:KaloLIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW KW3HM YEJOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIMICCTB M XMMHUYCCKUX peakmnuii B ObiTy. IlepBas momormis mpu
XUMHUUYECKHX OKOTax U OTPaBICHUSX.

XUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeinl (MpeaeiabHas JOoIyCcTHMas
KOHIIEHTpaius BeiecTs, aanee — [1/IK). Ponap xumuu B penieHun 3K0JIOrHYECKUX
npoosieM.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpasIoB MaTepuajioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHaIbl).

MeoscnpeomemHnuie céasu



Peanuszanus MeXnpeIMETHBIX CBsI3€d NpU HM3YYEHUM XMMHM B 9 Kiacce
OCYILIECTBIIIETCSI 4epe3 HCIHOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHajdu3, CHHTE3, KIacCUpUKalusi, TEepUOJAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
3¢ (deKT, TEXHOIOTHS, MATEPUATIBI.

®dusuka: MmaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI,
PaZoaKTUBHOCTb, MOJIEKy1a, JIIEKTPUYECKUN  3apsn, MIPOBOJHUKH,
HOJIYIPOBOJHUKY, JUAJIEKTPUKH, (HOTORJIEMEHT, BEIIEeCTBO, Teno, O00BEM,
arperaTHOe COCTOSIHUE BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILITNUECKast
pemérka, CruiaBbl, (U3UUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3]1bI, COJHIIE.

buonorus: ¢otocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, INTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TMOPOJIBI,
MI0JIE3HBIE UCKOIAE€MbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOLIETrO
o0pa3oBaHMs JOCTHralOTCs B X0/A€ OOy4YeHHS XMMHHM B €IUHCTBE Y4Ye€OHOU U
BOCITUTATEJIBHOW JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMU B
oOmiecTBe MpaBUjaMM M HOpPMamMH IIOBEJEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLTMAITM3ALUU O0YUArOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPA)XalOT  TOTOBHOCTh  OOYyYarOIIHUXCSA
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUA W
pacLIMpeHne OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTPHOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY
M HAy4YHOMY HACJEOUI0, MOHUMAHWsS 3HAYCHUS XUMHUYECKOM HAyKU B JKHA3HU
COBPEMEHHOro OOIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuend o
NIEPENIOBBIX JOCTHKEHHUSAX MW OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IPEACTABICHUS O COLMAJIBHBIX HOpPMax M IpaBUiIaX MEXINYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEOBATENbCKOM, TBOPYECKOM M JOpPYyrmX  BUAAX
JeSITEIbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HONW COBMECTHOHM MAEATEIbHOCTH TNpHU
BBIMIOJTHEHUH y4YE€OHBIX, TO3HABATEIbHBIX 3a7ad, BBHIMOJIHEHHH XHUMHYECKHUX
HKCHEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCE OSTOW Y4YeOHOM JeATENbHOCTH, T'OTOBHOCTHU
OLICHMBATh CBOE€ TOBEJACHHE M IMIOCTYIKM CBOUX TOBAPUILEW C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE IIPEICTABICHUSA O BEIIECTBE M XMMHUYECKOM DPEAKLIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIOLINE
OCHOBY JJI1 NMOHUMaHUS CYIIHOCTH HAYYHON KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aMMOCBA3SX YEJIIOBEKA C
MPUPOIHOM CPEIOM, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyYEHUE HOBBIX 3HAHMI 110
XUMHH, HEOOXOAMMBIE IJii OOBSICHEHUS HAOIIOAAEMbIX IPOLIECCOB U SIBICHUH,
N03HABATENIbHOM, MH()DOPMAMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIBHOM pabOThl C yYEeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATYypOl, JOCTYHNHBIMU TEXHUYECKUMU CpPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYy4YeHWI0 W TO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  CamMOOOpa30BaHUIO, NPOEKTHOM M  HCCIEN0BATEbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JIAJIbHEHIIIEM;

4) popMupOBaHKA KYJIbTYPHI 310POBbS:

OCO3HAaHHE IIEHHOCTM JKW3HU, OTBETCTBEHHOIO OTHOLIEHUA K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pPOBbIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUHA U
HENpUATUE BPEAHBIX NPUBBIYEK (YIIOTPEOJICHUS aJIKOT0Isl, HAPKOTUKOB, KypEHHUs),
HEOOXOAMMOCTH  COOJIOJIEHUST TMpaBWJI OE30MAaCHOCTH TpU  OOpaIIeHHH C
XUMHYECKUMHU BEUIECTBAMH B OBITY U pEalbHOM KU3HH;

5) TpyA0BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3YUYEHHIO Mpodeccuil u TpyJa pa3iuyHOro poja,
YBOKEHHE K TPyAy M pe3yiabTaTaM TPYAOBOH IEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAaHUW 1O XWMHUHU, OCO3HAHHBIA BBIOOP
WH/IUBHUIyAJIbHON TPACKTOPUH MPOJOKEHHST 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHONW NPOo(EeCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHIH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(PecCHOHANIBHOI cpee;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

OKOJIOTMYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHHKY
JKU3HU Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LICHHOCTH 3I0POBOIO U
Oe3omacHOro o6Opasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HYECKOMY M TICUXHUYECKOMY 30POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOACHUS
npaBwiI 6€30MACHOTO MOBEJCHUS TPU PadOTe C BEIIECTBAMH, a TAK)XKE B CUTYyaIHsIX,
YIPOXKAIOIIKX 30POBBIO U XKU3HU JIFOACH;

CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOIy4YaeMble NPU U3YYEHUU XUMMH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEed IPUPOIHON CPENOU, JI MTOBBIIECHUS
YPOBHSI  SKOJOTMYECKOM  KyJbTYphbl, OCO3HaHUS TJOOATBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTeHd HMX PEeHICHHS MOCPEACTBOM METOAO0B XHMUH,
DKOJIOTMYECKOI0 MBILIICHUS, YMEHUS PYKOBOJICTBOBATbCS UM B II03HABATEIIBHOU,
KOMMYHHMKAaTUBHOM U COLIMAJIbLHOMN IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMETHBIX PE3yIbTATOB BBIICIAIOT 3HAYMMBIE  JUIS
(opMUpOBaHUS MUPOBO33PEHUSI OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, IPUHIIUII,
runoresa, (QaxkT, CcuUcTeMa, IMpolecc, OSKCIEPUMEHT U Jpyroe.), KOTOphIE
UCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOM



HAyYHOU KapTHUHE MHpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSATHBHBIC), KOTOpBhIE 0O€CTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTeJIbHbIC YHHBEPCAJIbHBbIE y4eOHbIe NeHCTBUS

Bba3oBble 1oruveckue aeiicTBUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUH
3HAHUU: PAaCKPBIBATh CMBICI XMUMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTCPHbBIC
MPU3HAKK, YCTAaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIOJIb30BATh
MOHSTHS JIJIS1 OOBSICHEHUS OTJIEIBHBIX ()AaKTOB U SBJICHUM, BEIOMPATh OCHOBAHMSI U
KpUTEpUU IS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMUUYECKUX PEAKIIUMH,
yCTaHABIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3M MEXIY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI M 3aKJIFOYEHUS;

yMEHUE TPUMEHSTh B TIPOIllECCe TMO3HAHUA TOHATUS (MpPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMHUYECKas (QopMysa U ypaBHEHUE
XUMHUYECKON peakIMy — MPU PEIIeHUH Y4eOHO-MTO3HABATENbHbIX 337a4, ¢ YUETOM
TUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpU30BATH CYIICCTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEILIECTB U XUMUUECKUX PEAKIUM,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX ITPOLIECCAX U SBICHUSX.

ba3zoBble ucciaegoBare/ibCKue 1eicTBUA:

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KA4yeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpraHU3allud W TPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, (OpMyJIUpPOBaTH 000OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAaHUS, COCTABIISITH OTUET
0 MpoJIeTIaHHO padore.

Pabora c undgopmanmueii:

yMEHUE BBIOMpaATh, AHAIMW3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIHIO
Pa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4JHO-TIONYyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHTh Pa3IM4HbIE METOAbl M 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX I BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHHE OIbITa B
o0nacTl UCHOJB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpPOU aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMAIbHYIO OpMY IpeACTaBICHUS UHPOPMAIIUU U
WITIOCTPUPOBATh pEIIaeMble 3aladdl HECIOXKHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu GopmaMu rpaduKu U UX KOMOWHAITUSIMU;

YMEHHME HCIHOJb30BaTh M AaHAJU3UPOBATh B IIpoLecce Y4YeOHOH W
UCCIIEZIOBATEIBCKOM JIEATENBHOCTH MH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH NPUPOTHON
CpeJibl.

KoMMyHHKATHBHBbIE YHHMBEPCAJIbHbIE YUeOHbIe JelcTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juaiora W (Wiu) JAUCKYCCHH) II0
CylecTBYy  oOcCyxgaeMol  Tembl, (OpPMYyJIHPOBATb  CBOM  IPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJIHEHUS TIPEUIOKEHHON 3a/1a4u;

YMEHHSI ~ TPEACTABIATH  TOJYYCHHBIE  PE3yNbTaThl  IO3HABATEIHHOM
NESTEIbHOCTY B YCTHBIX W IHCBMEHHBIX TEKCTax; JeNaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUSI XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
71a00paTOPHOM pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W HWCCIEJOBATEIbCKOM  NEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOLIUX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uuil (00CyXJIeHus1, OOMEH MHEHMSIMH, «MO3TOBBIE IUTYPMbI», KOOPIWHALUS
COBMECTHBIX JEHUCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BEITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe AeiiCTBUS:

YMEHHE CaMOCTOSITEIbHO OINPEAEATh LENHU JESTENbHOCTH, IJIaHUPOBATh,
OCYIIECTBISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOUpaTh Hanbosee YPPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTaBISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QITOPUTM  JEUCTBUUA IMPU BBIINOJHEHUM 33JaHUM C YUYETOM
NOJyYEHHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OILICHMBATh COOTBETCTBUE TOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IIENTH, YMEHHE
UCTIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMbIe B YCIIOBUU 3aJaHHIA.

MNPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yJbTaTOB IO OCBOCHHIO 005S3aTEIbHOIO
COJIEp)KaHUs, YCTAaHOBJIEHHOrO JaHHOW (¢eaepanbHOM pabouyell mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAlOMIMMHCS HAayYHbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBUi, crneuuduueckue Uil TpeAMETHOW obmactu  «XUMHS», BHUIbI
JNEATEIbHOCTH 1O  IOJYYEHHWIO HOBOIO  3HaHWS, €ro HHTEPHPETAINH,
peoOpa3oBaHUIO M TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniry oOyudenus B 8 kj1acce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEMIECTBO, CMECH
(oTHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIeMEHTa B COSTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEICHb
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(DHKaAIs peakiuid: peakiuu
COCIMHECHUA, PEAKIMU PA3JIOKECHUS, PEAKIMU 3aMEIICHUSA, PEaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiinm,
SJIPO aTOMa, MIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, PAINyC aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJISIPHAS KOBAJICHTHAsl CBSI3b, MOHHAS
CBSI3b, MOH, KATHMOH, AaHHUOH, pAacTBOpP, MaccoBas [IOJs BEHIECTBA
(poIeHTHAs! KOHIIEHTpAIsl) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TIOHATUHA U
MPUMEHSTH 3TH NOHATHUSA IPY ONMMCAHUU BEUIECTB U X MMPEBPALLICHHI;

e HCIIONB30BAaTh XUMHUYECKYIO CHMBOJHKY JUISS COCTaBJIICHHS (HOpMYJ
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAIC)KHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cwmbicii Ilepuoamueckoro 3akonHa J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUS, 3aKOHa ABOTaapo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHYy0 ¢opmy I[lepuonnyueckon
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymma)y, maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuuyeckux osaementoB . .
MeHnneneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, 001iee Yuciio dJIEKTPOHOB
U pacnpeiesICHUE UX MO JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY UM COCTaBy YYAaCTBYIOUIUX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY (P deKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT X KaUE€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHWMHYECKHUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIeMeHTa 1o (OopMyJie COCIHHCHWS,
MacCOBYIO JIOJIKO BEHIECTBA B PAacTBOPE, MPOBOAUTH pPaCUEThl MO
YPaBHEHHUIO XUMUYECKOUN pEAKIINH;

MPUMEHSITH OCHOBHBIC OIEpAlMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3aIlhio, KIIacCH(PUKAINIO,
BBISIBIICHUE TMPUYUHHO-CIEJACTBEHHBIX CBSI3€M — I U3Yy4YEHUS CBOICTB
BEIIECTB W XHUMHUYECKHX PEAKIHI, ECTECTBEHHO-HAYYHbIE METO/bI
NMO3HAaHUs — HaOIOJIeHNe, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CIEN0OBAaTh  MpaBWUjaM  MOJIb30BAaHUS ~ XUMHYECKOW  TOCYAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a Tak)Ke TMpaBWiaM OOpalieHust ¢
BEILIECTBAMUA B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYEHHUIO W COOMpPAHHIO
razoo0pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pPAacCTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PacTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C MOMOIIBI0 UHIUKATOPOB
(;makmyc, heHondTaANCHH, METHIIOPAHK U JAPYTHE).

K xonIy o0ydeHus B 9 kj1acce mpeaIMeTHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpblBaTh CMBICI OCHOBHBIX XHMMUECKHUX TOHSATHUI: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CIIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl PEeaKlMsi, XUMUYECKasi CBsI3b, TEIUIOBOH 3¢ ekt
peakuuu, MOJb, MOJSIPHBII  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEIEKTPOJIMUTHL, 3JIEKTPOJIMTHYECKAS IUCCOLMALMs, PEaKIMU HOHHOIO
oOMeHa, KaTaJu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMblE U



HEeoOpaTUMBbIE peaKlUHd, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHUCJIUTEINb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (xoBajeHTHA, HMOHHAs,
METa/NIMYecKasi), KpUCTaUTMueckasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIETbHO JOMyCTUMAas
koHueHTpanus [[JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHATUM U
MPUMEHSITh 3TH TIOHSTHUS MPU OMMCAHUU BEUIECTB U X MPEBPAILICHU;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHUS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKIIHIL;

ONPENEIISATh BAICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIHIECTB K
onpenenéHHOMY KIJIAcCy COEOWHEHHH 1o ¢opMynaM, BHI XUMHUYECKOU
CBs3U (KOBaJCHTHasi, HOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMUYECKOU (GopmMyrie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBath cMbici [lepuonmueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepU30BaTh
Tabmunyio Gopmy [lepuoanueckoil cUCTEMbl XHUMHYECKHX SJIEMEHTOB:
pasnuyaTh TOHATHS «TJaBHas moarpynma (A-rpymnma)y U «moOodHas
noarpynna (b-rpynna)», wmanble u OodbIIME MEPUOIBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPbIE WMEIOTCSA B TMEPUOJUYECKOM Tabnuie, C
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
3JIEMEHTOB (COCTaB W 3apsl siApa, oOOIIee 4YUCIO JJIEKTPOHOB H
pacrpenieieHie WX 10 JJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIIHE
3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
IpeAeIax MaJibIX MEPUOJIOB U IIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE SJIEMEHThI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBYy YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P¢EKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHHS
XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CIENU(PUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKAas OMHCAHUE
NpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIIN;

COCTaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJIOYEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO



oOMEHa, ypaBHEHHUS peaklui, TMOATBEPKIAIOIMIUX CYyIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITAN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTECKAHUS XUMHUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIISITH OTHOCUTEIHLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO JJieMeHTa 1o (opMysie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI IIO
YpaBHEHUIO XUMUYCCKOHN PEaKIny;

co0Ir01aTh MpaBwia  TOJIb30BAaHUS ~ XMUMHUYECKOM  TOCYJOM U
7abopaTOpHBIM  00OpPYIOBaHMEM, a TaKKe TMpaBUia OOpaIIeHus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMHU [0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUIO U COOMpPAHHIO
ra3zo000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOIUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
uonua-, kapoonar-, ¢ocdar-, cuiIMKaT-, cyiabhar-, TUIPOKCUI-HOHBI,
KaTHUOHbI aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpAIlX MBICITUTEIIEHON JEATeIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMaTU3aIUI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIsi W3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINUH, eCTeCTBEHHO-HAyYHBIE METOABl TO3HAHUSI —
HAOJIFO/ICHUE, M3MEpPEHHEe, MOCIMPOBAHUE, JKCIICPUMEHT (peaabHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KVIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuiekTpOoHHBIE (U poBbIE)
Kontpoabusl | IlpakTnyecku
n/n NPOorpaMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznean 1. [lepBonayajbHble XUMUYeECKHE OHATHS
Xumust — BakHasg 00J1acThb
. bubnuorexa [JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/71f41837¢
JESITENILHOCTH YEI0BEKA
butmmoreka [JOK
1.2 BemtecTBa 1 XUMHYECKHE pPEaKIIUHA 15 1
B peaxi https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3znen 2. BaxkHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnunoreka LIOK
) oKCcHax https://m.edsoo.ru/7f41837¢
9 Bogopoa.llonsatue o kucnorax u g 1 butmmoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmmoreka [{OK
) OCHOBAHUSIX https:/m.edsoo.ru/7f41837¢c
54 OcHOBHBIE KJIaCChl HEOPTAHUUECKUX 1 | 1 bu6muotexa [IOK
) COENUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pa3znen 3. llepuoguveckuii 3axon u [lepuoguveckas cucrema

XumMuuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEJIbHBIE P€aAKIuHu

xummnuyecknx 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

3.1

Ilepnonnueckuil 3aK0H U 7

butbmmoreka [{OK



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

IIepnonnueckas cucrtema
XHMHUYECKHX deMeHToB /I, U.
MenneneeBa. CTpoeHne atoma

https://m.edsoo.ru/7f41837¢

Xumuueckas cBsi3b. OKHUCIUTEIHLHO- bubmuoreka [JOK
3.2 8
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢
" 15 bubmuoreka [JOK
TOTO 1O pasaeiy https://m.edsoo.ru/71f41837¢
p 3 bu6mmoreka [IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie
Ne /i P KoHTpobH IpakTH4eck ep )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
ble padoThI e padoThbl
pecypcsbl
Pa3zgea 1. BemecTBo U XUMHYECKHE PeaKuM
L1 [ToBTOpEeHME U yriayOieHne 3HAHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAS AUCCOLUALIMS. 2 1 1 bubnnorexa [JOK
' XUMHUYECKHE pEaKI[UU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M MX cOeIMHEHHS
)1 OO01as XxapakTepruCcTUKa XUMUYECKIX 4 1 bubmuorexa [{OK
' a1eMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepruCcTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 brbamorexa OK
) PYTHIHL- &-€p https://m.edsoo.ru/7f41a636
COCTUHEHHS
OO0mmas XxapakTepruCcTHKa XUMUIESCKIX
23 aneMeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 brbamorexa LOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepruCcTHKa XUMUICCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . py ’ poat https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHECHHUS



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

Hroro no pazgeny

25

Pa3gen 3. MeTaJIbI M BX COeAUHECHHUSA

. bubmuoreka [{OK
3.1 Obmwe cpoiicTsa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaisl U UX COSTUHEHUSI 16 Eubrmorexa HOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Pasnen 4. Xumus u okpy:xaonias cpeaa
4.1 BemecrBa 1 MaTepualbl B )KH3HU Y€I0BEKA 3 bubmmorexa HOK
’ m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7{f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INIAHUPOBAHUE

8 KVIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne nudposbie
Tema ypoka KonTposbu [IpakTnyeck op
n/n Bceero o0pa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
1 [Ipenmer xumuu. Poinp XuMuu B :KU3HU 1 bubnmoreka [JOK
yeJjioBeka. Teia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 MeTOAAX MO3HAHUA B XUMUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227¢e
IIpaktrueckas padbora Ne 1 «IIpaBuiia paOoThI
3 B ia6o aTo I/II/II;/I MpUEMEI 00 : eHI/le 1 bubmorexa LOK
patop p pattt https://m.edsoo.ru/ff0d23dc
71ab0paTOPHBIM 000PYIOBAaHUEM
4 UYuctele BemecTBa U cMecu. CriocoObl | bubmmoreka [JOK
pazzeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTudeckas padora Ne 2 «Pa3nenenune
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 buomorexca LIOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN )»
bubmuoreka [JOK
6 ATto oze 1
TOMBL I MOJICKYIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKUE NIEMEHThI. 3HaKH (CUMBOJIbI) | bubmmoreka [JOK
XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmorexa LOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIEKYIISIPHOE YUECHUE 1 bubmmorexa [IOK
yAp y https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [JOK



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

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB
XUMUYECKUX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOcuTeNnbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHOcuTeNnbHAS MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBas 1011 XUMUYECKOI'O 3JIEMEHTA B bubnmoreka [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonuuecTtBo BemecTBa. Mosnb. MossipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuoreka [{OK
XuMu4eckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoTeKaHUs bubnmoreka [JOK
XUMUYECKHX PEAKINI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MACCHI BEILIECTB. bubmmoreka [IOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus konuuecTsa, Macchl BEILIECTBA bubnmoreka [JOK
10 YPABHEHUAM XUMHUYECKUX PEAKLUU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKkux peakiui
18 (coe I/IHqﬁ)!HI/IH A3JI0KCHUS 3a1\F/1)e eHUs bubmmorexa [JOK
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHukIoneauct. O6o0menue u bubmmorexa LIOK
1 et Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIMs 3HAHUM
20 Kontponbnas paborta Nel mo teme «BemiectBa bubnmoreka [JOK
A XUMHUYECKUE pEAKLIAN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopon — sneMeHT u IpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448¢



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
https://m.edsoo.ru/ff0d448e

dusznyeckre U XUMHUYECKHE CBOMCTBA

22 KHCII0po/ia (peakluy OKUCIIEHUS, TOPEHUE) buomorexca LIOK
posia (peakil - TOP ' https://m.edsoo.ru/ff0d4614
IToustre 06 oxkcumax
CriocoObI MOJTyYeHHUST KHCIIOPO/Ia B
23 J1a00OPATOPUHN U IIPOMBIIIUIEHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TemnoBoit 3pPeKT XUMUICCKON pEeaKIINH,
24 MOHATHE O T(i)(bMOXI/IMI/I‘-IGCKOM paBH:HI/II/I bubmmorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIIUAX
TomnuBo (HedTh, yroib U MeTaH).
25 3arpsi3HeHUE BO3yXa, CIIOCOOBI €ro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAICHUS
[TpakTiueckas padora Ne 3 mo Teme
26 «[Tonyuenne u cobupanue KUCIopoaa bubmorexa HOK
y o P pond, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €ro CBOMCTBY»
7 Bomopoa — aneMeHT u mpocToe BemecTBO. bubmuoreka [JOK
Haxoxnaenue B npupojie https://m.edsoo.ru/ff0d4dd0
)% DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITo € 0 KHCJIOTaX 1 CO
TUATHE O IRUCTOTAX 1 COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTy4eHUsT BOAOPO/Ia B bubnuoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTudeckas padora Ne 4 o Teme
31 «ITonyuenne u cobnpanue BOLOpoOIa bubmorexa LOK
y . p A10poZia, https://m.edsoo.ru/ff0d4£42
W3Y4YEHUE €ro CBOMCTBY»
bub K
32 Moutsipabiii 00bEM ra3oB. 3aK0H ABOTaIpo noamorexa O

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Brruucienus o0béMa, KOJIMYSCTBA BEIISCTBA

33 rasa Io €ro U3BECTHOMY KOJIMUECTB bubnnorexa LIOK
. Y Y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00bEMY
Brruucnenust 005EMOB ra3oB 10 YpaBHEHUIO
34 €aKIMHA Ha OCHOBE 3aKOHA 00BLEMHBIX bubmmorexa [IOK
peaxi . https://m.edsoo.ru/ff0d5708
OTHOIIIEHU T'a30B
35 dusndueckre 1 XUMHUIECKUE CBOMCTBA BOJIBI bubnnorexa LIOK
a https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 CocraB ocHoBauuii. ITouarue 00 uHAUKATOpAX
A P https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hacwlmenasle u
37 HEHACEHI epHHble paCTBO bI. MaccoBas J1oisa buGnnorexa LIOK
B p PbL. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTudeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C OIPEACIEHHON bubmmorexa [IOK
p . . p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel PaCTBOPEHHOTO BEILIECTBA»
39 KontponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue u XuMU4eCcKre CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, Kiaccu(puKkanus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XuMU4ECKHE CBOMCTBA bubnuorexa LIOK
OCHOBAaHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnortsr: cocras, kiaccudukanms, bubmuoreka [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA KUCTIOT bubmmorexa [TOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKJIATypa, CIIOCOOBI bu6mmoreka [JOK
MOJTYy4YEHUS, XUMAYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHHIN
43 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPTaHWYECKUX COCTMHECHUN https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHNe U CUCTEMATU3AIMS 3HAHUHA
t H https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padorta Ne3 no teme "OcHOBHbIE bubmmoreka [JOK
KJIACChl HEOPraHUYECKUX COEAUHECHMIT" https://m.edsoo.ru/00ad9¢ela
[lepBbie MOMBITKU KIacCUPUKAITIT
51 XUMUYECKUX 3J1eMeHTOB. [loHsATHE 0 rpynmax buommorexa LOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuit 3akoH u [lepnonnueckas
bubmuoreka [{OK
52 cUcTeMa XUMUYECKUX 3J1eMeHTOB []. U.
https://m.edsoo.ru/00adas52¢c
MenpneneeBa
53 Ilepuoapl, rpyInbl, IOATPYIIIE Bubmorexa HOK
P > TPYTIIRL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SJIEP. bubmmoreka [JOK
H3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0Y€K aTOMOB
N bubmuoreka [{OK
55 anemMeHToB llepuoanueckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUECKOTO 3JIEMEHTA T10

56 €ro IojoXxeHuto B Ilepunonuueckoi cucreMe buGnnorexa LIOK
PHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 a3BUTHS HAyKH U npakTtuku. [{. U bubmorexa HOK
p Y B p . e https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAArOT U IPaskIaHuH
58 DNEKTPOOTPUIIATETHFHOCTh ATOMOB bubnuoreka [JOK
XHUMHUYECKHUX DIICMECHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumMm4deckas cBsI3b Bubmorexa IOK
https://m.edsoo.ru/00adac34
60 KoBasnienTHAas HOIIpHAS XUMUYECKAS CBI3b buGnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KosanenTHas HenojisipHas XUMHUYECKas CBSI3b buGnnorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCICHD OKMCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBLHO-BOCCTAHOBUTEIILHEIE PEAKITNN Bubmorexa TOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbras padora Ne4 o teme «CtpoeHue bubnuoreka [JOK
atoma. XuMH4IecKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001eHNEe 1 bubmmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c¢
&7 PesepBHblii ypok. O60011eHNE U bubmmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O600IICHHE 1 bubnuoreka [JOK

CHUCTEMAaTHU3al i 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudpoBbie
TeMma ypoka Kontpoabnbl | IlpakTnueckn
n/n Bceero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbI
pecypchl
[Tepnonuuecknii 3akoH. [lepnonnueckas
1 cUcTeMa XMMUYeCKuXx aieMeHToB /. U 1 brbmmorexa LOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 brbmmorexa LOK
P P https://m.edsoo.ru/00adb6b6
NIEPHOJIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa | bubnmnorexa [JOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMU4eCKOM CBS3U U THIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «[loBTOpEHNUE U yriayOlieHNE 3HAHUI 1 1
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMHUYECKUX peakuuii o 1 bubnuorexa [JOK
pPa3IUYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHYECKOM peaKIiu.
7 [loHsiTHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX 1 brbmmorexa LOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsiTHe 0 XUMHYECKOM PaBHOBECHHU.
g @DakTOopbl, BIUAKOLIME HA CKOPOCTh | bubnuorexa [JOK

XUMHUYECKOU pPE€aKlu U IIOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCH:A

https://m.edsoo.ru/00adc28¢c
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OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC

bubmuorexa [JOK

9
peakuun https://m.edsoo.ru/00adcade

10 Teopus 27IEKTPOIUTUYECKON TUCCOLUALNH. bub6nmoreka [IOK
CunbHbIC U cllaOble AIEKTPOITHUTHI https://m.edsoo.ru/00adcd68

11 HMounnrle ypaBHEHUS peaKIui bubnnorexa LIOK

yp peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBaHHUH
12 B CBETE IIPECTAaBICHUN 00 bubmorexa LIOK
pel i https://m.edsoo.ru/00add5d8
AIEKTPOTUTUUCCKOMN JUCCOLMAIIIT
XHWMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOIUTHUECKON bubmmorera OK
pel p https://m.edsoo.ru/00add8b2
JIUCCOLINAIINU
14 Tlousatue o runponnse coiien bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHNEe U cCUCTEMATH3A 3HaHUM
HHCHHE I CHCTEMATHSAIN SHAHII https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
OKCIIEPUMEHTAIIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTtponbnas pabota N2 o teme

17 «DIIEKTPOIUTUYECKAS TUCCOIHALINS bubnmnorexa LIOK

p 8 T https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIIUU B PACTBOPAX»

18 OO01mas xapakTepuCcTUKa raJOreHoB. bubnuorexa [JOK
XuUMHYECKUEe CBOMCTBA HAa MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopooaopoa. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOJIYUEHHUE bubnmorera OK

’ y ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o teme bub6nuoreka [IOK

«lTonydeHue COJITHOM KUCIIOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus no YpaBHCHHUAM XHUMUYCCKUX

21 €aKI1il, eCIi OOUH U3 PEarcHTOB IaH B Bubmorexa ITOK
p ’ p https://m.edsoo.ru/00ade488
U30BITKE
” OO61as xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIbI https://m.edsoo.ru/00ade64a
AmnoTpornHble MOIU(DUKALIMU CEPHI.
23 HaxoxTcl;eHHe CEePhI H(beé COG,Z[I/IHGII){I/Iﬁ B bubmorexa LOK
p u https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHUE CBOICTBA cephbl
24 CepoBoaopo, cTpoeHue, pu3nyeckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTAa,
25 ¢usnyeckue 1 XMUMUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XHUMHMYECKHUE PEAKIUH, JIEKAIUE B OCHOBE
%6 IPOMBILIEHHOT'O CI0c00a MOJTy4YeHus bub6nmoreka [IOK
CEpPHOU KUCIIOTHI. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>KaIOIIEH Cpeibl COETUHEHUSIMH CEPbI
7 Brruncnenue MaccoBoil 1011 BbIXOAA bubnuorexa [JOK
IIPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JeMEHTOB V A-
28 rpymnmsl. A30T, paclipOCTPaHEHUE B IPUPOJIE brbmmorexa LOK
Py ' » Pactipoctp B PHPOAE, https://m.edsoo.ru/00adeeab
buznyeckue 1 XUMUIECKHE CBOMCTBA
79 AMMHUaK, ero (pu3nYecKrue u XuMUIeCKUe bubnuorexa [JOK
CBOMCTBA, ITOJIyYECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 no Teme
bubmuorexa [JOK
30 «IlonyuyeHnne aMMuaKka, U3y4eHue ero

CBOWCTB)»

https://m.edsoo.ru/00adf180
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A3oTHas KUCIOTa, e€ pusnyeckue u

bubmuorexa [JOK

31
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH aMMOHUS
1 B KaYECTBE MHUHEPAIBHBIX yI00pEHUH. bubnnorexka [JOK
XHUMHMUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
dochop. Okeun pocdopa (V) u pochoprast
33 KUCIIOTA, GU3NIECKUE U XUMHUYECKHUE bubmmorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
HcnonszoBanue ¢pocdaTtoB B KauecTBe
34 MUHEPATbHBIX YI0OpEeHU. 3arpsi3HEHUE bubmmorexa [JOK
p . yAoOb -2arp https://m.edsoo.ru/00adfc20
MPUPOJTHON cpenbl hocharamu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
bu3HYecKue U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHUYECKUE bubnuorexa [JOK
po0ieMbl, CBI3aHHBIE C OKCUIIOM YIiepoa https://m.edsoo.ru/00adfebe
av)
N bu6 OK
37 YronbHas KACIIOTa U €€ CONn nommoreka L
https://m.edso0.ru/00ac006¢
[Tpaktrueckas padorta Ne 4 o Teme
" bubnuorexa [JOK
38 [Tonyuenue yriaekucioro rasa.
" https://m.edsoo.ru/00ac027¢
KauecTBeHHas peakuus Ha kKapOOHAT-UOH
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEILIECTBAX KAK O COCAUHEHMIX YIIepoaa https://m.edsoo.ru/00ae054¢
bu6mmorexa [IOK
40 Kpemuuii u ero coequHeHus
P A https://m.edsoo.ru/00ac080a
41 [TpakTrueckas paborta Ne 5. Pemenue bubnnorexa [JOK
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AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BaxHen1e HeMeTaJIbl U UX COEIUHEHU

https://m.edsoo.ru/00ae0bf2

Kontponbnas pabota Ne3 mo teme

bu6mmorexa [IOK

42
«BakHenme HeMeTaJUIBI ¥ UX COSIUHEHUS) https://m.edsoo.ru/00ac0e18
OO01mas XxapakTepuCTHKa XUMHUECKHX

43 3JIEMEHTOB — METAILIOB. MeTamnueckas bubmuorexa [JOK
CBSA3b U METALINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. @u3nuecKre CBOMCTBA METAIIIOB
XHUMHYECKHE CBOMCTBA METAIOB.

44 DIEKTPOXUMAYECKUN DA HAIPSDKECHUH bubmorexa LHOK

p P p https://m.edsoo.ru/00ael156
METAJJIOB
OO61mue crnocoObl MOTyYEHHUsS] METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHEHUAM bubnnorexa [JOK
XAMUYECKHUX PEeaKIui, €CII OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPXKHUT MPUMECH

bubmuorexa [JOK

46 [ToHaTre 0 KOPPO3UU METAIIIIOB
https://m.edsoo0.ru/00aec1278
bubnuoreka IIOK

47 [Ienoynsie MeTaIBI 1

https://m.edsoo.ru/00ac14b2

48 OKcHUABI U THAPOKCHUIBI HATPUS U KaJIU bubmorexa LOK

P p https://m.edsoo.ru/00ae14b2

49 [llemouHO3eMETbHBIE METAIIIBI — KAJIBIIUHA 1 bubmuorexa [JOK
Mardaum https://m.edsoo.ru/00ael5e8

50 Baknenmue coeTuHEeHUA KLU bubmorexa LOK

https://m.edsoo.ru/00aec15¢e8

51 O0001enre U cucTEMaTH3aIMs 3HAHAN

. . bubnuoreka IIOK

52 KécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1

https://m.edso00.ru/00ac1886
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[IpakTuueckas padora Ne 6 o Teme

bubmuorexa [JOK

>3 "YKécTkoCcTh BOJIBI M METOIBI €€ yCTpaHeHUs " https://m.edsoo.ru/00aclae8
. bubnuorexa [JOK
>4 Asmomuini https://m.edsogru/Oan1064
55 AmdoTepHbIe CBOIICTBA OKCHA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keeso bubmuorexa [JOK
https://m.edsoo.ru/00ac1d86
57 Oxkcupl, TuIpOKCUIBI U conn xkenesa (1) n bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35¢6
58 O0600111eHE U CUCTEMATH3aIUs 3HAHUN
[TpakTrueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIIbHBIX 33724 110 TEME brbmmorexa LOK
«BaxHelmme MeTamibl U UX COSIUHEHUS» hitps://im.edso0.ru/00ac3det
Briuncnenus no ypaBHeHUSIM XUMHUYECKUX
€aKIIMii, €ClIM OJIUH U3 PEareHTOB JaH B
60 §361>er6 W COLI[[ep)KI/ITI;IpI/IMeCI/I. ’ bubmorexa HOK
Brluncnenust MaccoBo# 40U BbIXOJA it e Dk L0
MPOJIyKTa peakluu
61 O0600111eH1E U CUCTEMATH3aLUs 3HAHUN
6 KonTponbnas padora Ne4 no teme
«BaxHenme MeTaUIbl U UX COSTUHEHUS
63 BemectBa u maTepuaibl B TOBCEAHEBHOMN bubnuorexa [JOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH bubnuorexa [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHnH 3KOI0rHYECKUX bubnuoreka [IOK

npooJieM

https://m.edsoo0.ru/00ae4270
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66 PesepBHeIitl ypok. O600IICHHE 1 1 bubnnorexa [JOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ac0d0a
67 PesepBHeIit ypok. O600IICHHE 1 | bubnnorexka [JOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001enue u | bubnuorexa [JOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumusi: 8-i kiacc: 6a30BbIN YpOBEHb: YUEOHUK; S-€ U3/laHue, nepepadoTaHHOE,
8 xmacc/ I'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKroHEepHOE
obmectBo «M3aarenbcTBo «IIpocBemenney

» Xumus: 9-i kitacc: 0a30BbIN ypOBEHb: YICOHHK; 5-€ U3TaHKE, TepepaboTaHHOE,
9 xmacc/ I'abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKiinoHepHOE

06HI€CTBO «M31aTeabpCcTBO «HpOCBGHICHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJISA
A.M. Paneuxuii. Xumus. {unakrudeckuii Mmatepuain. 8-9 knaccel. M.

[Ipocsemenne

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET
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