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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepabHON padouell MporpaMmel
BOCIIUTAHUS U C YUETOM KOHLETIIMY MPEnojgaBaHus y4eOHOro nmpeamMera « XUMuUshHy
B 00pa3zoBaTenbHbIX opranm3anusax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu na€T MNPEACTABICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYalOUIUXCS CpPEJICTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peMETHOE COJIep>KaHue,
MpeaycMaTpPUBAET pacIpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEISeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coziepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIBHOCTh  W3YUEHUSI XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOrOo TIpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcCs, ONpPEAeNseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMs, a TakKKe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa 1 OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocss I0 OCBOSHUIO
y4eOHOTO co/iepKaHusl.

3HaHWE XUMHUHU CIYKUT OCHOBOW isi (OpPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpYyEMble XUMHUEU TMPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MyTAX PEIICHHS [NI0O0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, HHEPIETHUUYECKOMH,
MTUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHECHHUS.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
(dhopmMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHWE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITCNIbBHOW  Y4eOHOW  JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAITIBHOU ESITEIHbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LETTIOCTHOTO B3IJISI1a HA €AMHCTBO MPUPOJbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouIuXcs;



crocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSAM, K IPUPOJIC, K YETIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHbie HampaBlieHUsS B OOyYEHHWHM XUMHUHU O00ECIIEUMBAIOTCS CHENU(DUKON
Colep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyeckKu
aJanTAPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKW XUMHH Ha OINpeaeIEHHOM dTare e
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEero oopa3oBaHusl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHUYECKOM XUMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX IOHSITHUH
OPraHuYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMUU c(hopMUpOBaHAa Ha OCHOBE
CHUCTEMHOIo mnojaxoaa K €€ mzyueHuto. Coliep:kaHue CKJIAJIbIBACTCA W3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI IOHATUI O XMMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUECKUX MpPEACTaBICHUM
Pa3HOI0 YPOBHSI:

— a@TOMHO-MOJICKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /l. 1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHA XMMUMU,

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOH CBSI3U;

— TpeACTaBICHUM 00 DIICKTPOJMTHYECKON JTUCCOIMAIIUM BEIISCTB B
pacTtBopax.

Teopernueckne 3HAHUS pPacCMaTPUBAIOTCS HAa OCHOBE AMIUPUYECKHU
ITOJTYYCHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS ITOCIICIOBATEIHFHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHSSA (YHKIIUA OOBSICHEHUS M IMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTABJISAIONICH HAYYHOM KAapTUHBI MUpPA B JIOTUKE
e€ CHCTeMHOM MNpPUPOJbI, LIEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XMMHUU NPOUCXOAUT C MPHUBICUCHHEM
3HAHUW U3 paHee H3YUYCHHBIX YYCOHBIX NpeaMeToB: «OKpyKalomMuid MHDY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacc».

[Ipy wu3yyeHHH XUMHUM TPOUCXOAUT (POpMUpOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKu Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATCILHOCTA 4YeJI0BEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amauya ydyeOHOro mIpeaMeTa COCTOMT B (POPMHPOBAHUU CHCTEMBI XUMHUYECKUX
3HAaHUW — BaKHEUIUX (PaKTOB, MOHATUNA, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JIOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIEHUM K HAyYHBIM METOJaM I[IO3HAHUS TIPU M3YYCHHH BEIIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHUM MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUU B YYEOHO-NO3HABATENBHON M y4eOHO-HCCIIENOBATENbCKOM
JESITeNbHOCTA, OCBOCHHMM MpaBUi O€30MacHOro oOpallleHusi C BEIIeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (¢opMuUpOBaHHE WHTEIJICKTYalbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM SKU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHMs] Ha CHCTEMAaTHYeCKOoe MpHUOOLIEHUE
oOy4Jarommxcs K CaMOCTOSITENbHOM MO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— oOecrieueHne yCIOBU, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yYaOIIMMUCS
OMbITa Pa3HOOOPA3HOM NEATETBLHOCTH, IMO3HAHMS M CAMOINO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHUMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUJOB JIEATEIbHOCTH;

— (dopmupoBanne oO0mell (YHKIMOHATBFHON U  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSCHATh U OLICHUBATH SIBICHHUS
OKPY’KAIOILIEr0 MHpA, UCHOJIb3Ysl 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YUCHHUU
XUMUU, TPUMEHSATh UX TMPU pEHICHUU MNpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU JEATEINBHOCTH;

— (QopmupoBaHue y O00y4aromMXcCsi TyMaHUCTHUYECKUX OTHOLICHHI,
NOHUMAaHUSl LEHHOCTH XUMHYECKUX 3HAHUM 7 BBIPAOOTKH DKOJIOTHMYECKH
L[EJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs  OOIEYENIOBEUYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(UiIs M HANpaBIEHHOCTH JNalbHEHIIETo
o0y4eHusl.

OOmiee YuCIO YacoB, OTBEAEHHBIX S HM3yUYEHUS XUMUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHUUM B KU3HU 4YelIOBEKA. XUMUs B CUCTEME HAYK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHE 0 MeTojax Mo3HaHMSI B XUMUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HIEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (Gopmyna. BaneHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAasi aTOMHas —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AUHUI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYECKNE U XUMHUYECKHUE SBJICHHUS. XUMHUUYECKasl PEaKus U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIIEHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuwiaMu paboThl B Ja0OpaTOpuu U
npuéMaMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, W3YUECHHE U ONHUCAHUE
(Gu3NYeCKNX CBOWCTB O0pa3lOB HEOPTaHWYECKHX BEIICCTB, HAOIIOJACHUEC
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTIEHHE U KOHJIEHCALMsI BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACCTBHE Keje3a ¢ pacTBopoM conu meau (1II),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILBIO MAarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, UCTHLISAIMSA, XpoMaTorpadus, MPOBEACHINE OYUCTKHA TOBAPEHHOMN
coiv, HaOMIOJACHWE W  ONUCAaHWUE  PE3yJbTaTOB  NPOBEIEHUSA  OIIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENEH MOJEKYI
(1IapocTepKHEBBIX).

BaxHeillne nNpeIcTaBUTEId HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMeHT U mpocToe
BeuiecTBO. HaxoxaeHue kuciaopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrocoOsl



MOJIYYCHHUS] KUCTopoAa B J1a0OpaTOpud W TPOMBIIUIEHHOCTH. KpyroBopot
KHUCJIOopoia B pupojie. O30H — ayuioTpornHas MoAu(puKaIus KUCIopoa.

TennoBoil 3p(dEeKT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOmIMBO: Yroib M METaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTtBo. HaxokaeHue Bomopona B
npuponae, (U3MYECKME U XHUMHYECKHWE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyuyenus. Kucnotsl u comnu.

MounsipHblii 006EM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BoAbl. Boma kak pactBopurenb. PacTBOpBL.
HacpilieHHbIE M HEHACBIIEHHBIE PacTBOPHL. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10715 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpuUposie U B KU3HU 4YesIOBEKA. KpyroBopoT BoAbI B IPUPO/IE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuneHuil. Oxcuabl. Kiaccuduxanuys
OKCHJIOB:  coyneoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyromue. HomeHnknatypa okcumoB. ®Dusznueckue W XUMHYECKHE
CBOMCTBa OKCUJOB. [lonyueHne oKCuaoB.

OcHoBanus. Knaccupukanust ocHOBaHMM: IWENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3NYECKHE UM XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. duzndeckue u
XUMHUYECKHE CBOMCTBAa KuCHOT. Psa aktuBHoctu MetayuioB H. H. bekerona.
Ilonydenue KuCIOT.

Conu. Homenknatypa coisieil. @duzndeckue u XMMHUUYECKHE CBOWMCTBA COJICH.
[Tonyuenue couen.

I'eHeTnueckas CBSA3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COAEPKAHUsI KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpEeKpalIieHus] TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, pACNO3HABAHUE W H3YyUYCHHE
CBOMCTB BOJOpojAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcugaom meau (1)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEpUaOB), HAOIOJAEeHUE 00pa3I0B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEH PAaCTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C METAILIAMH
(HaTpyeM ©  KajubllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



UCCJIEIOBaHUE O0pa3Il0OB HEOPTraHWYECKUX BEHIECTB PA3UYHBIX KIIACCOB,
HaOJI0/IeHUE U3MEHEHUSI OKPACKU WHIUKATOPOB B PAcTBOPAaX KUCJOT W IIEJIOYEH,
n3yueHue B3aumojeictBus okcuaa meau (II) ¢ pacTBOpom CepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOTO METajla JAPYTMM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHUX
iemenToB JI. U. MenpgesneeBa. Ctpoenne aToMoB. XUMHYECKAs CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMHUUYECKUX dJeMeHTOB. [lonstue o
IPYIIaxX CXOJHBIX DJIEMEHTOB (ILENOYHBIE U MIEJIOYHO3EMENIbHBIE METAIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHbIE OKCHIBI
U TUAPOKCUJIBL.

[Teprnonnueckuit 3akoH. Ileproauueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepwomnas ©  JIMHHONEPUOAHAST  (OPMBI
[Tepuoauueckoit cucrembl xumuueckux 3neMeHToB [l. 1. MenneneeBa. [leprobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoja U
TPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aroMoB TepBbiXx 20 XMMHYECKHMX  3JIEMEHTOB
[Tepuomnueckonr cucremnl . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUs pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB I pa3BUTUs HAayku W npaktuku. JI. 1. MenneneeB — y4d€Hblii U
rpaXk JaHWH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAsI CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tponecchl okucneHust ¥ BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BEUIECTB METANIOB W HEMETANIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHCJIOT M IIEJIOYEH, MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakinuu pa3ioKeHHs, COSTUHEHU).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YYEHUH XUMHH B & Kilacce
OCYILIECTBIISIETCSL Yepe3 HCIOJb30BaHUE KaK OOIIMUX E€CTEeCTBEHHO-HAYYHBIX
MOHSTUHN, TAK U MOHSATHUM, SBIISIFOIINXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAy4YHBIN (DaKkT, rUumoresa, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOINBI, PAAUOAKTUBHOCTD, MOJICKYJA, DJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUME BEUIECTBA, ras, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKUMs

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJIEMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IWYHbIM KjlaccaM HEOPraHHYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarys XuMUYeCKUX peakiiii 1Mo Pa3INdHbIM MTpU3HaKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTu xumudeckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOoOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHBIX
peakuusax. [lonarue o karanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE ~ pPEaKlUU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBienue YpaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopust ANEKTPOIUTHIECKON JUCCOUUALINU. DJIEKTPOIUTHI U HEANEKTPOJIMUTHI.
Katnonsl, annonel. MexaHu3M AuCCOLMAlMK BEIIECTB C PA3JIUYHBIMU BHIAMU
XUMHUYeCcKor cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu noHHOr0 oOMeHa. Y ClIoBHs MPOTEKaHUs peaKIMil HOHHOTrO 0OMeHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE ypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHMM ¥ COJ€H B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHICCKOU
nuccounanu. KauecTBeHHbIE peakiiuu Ha HOHBI. [IOHSITHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BCII[ECTB — METAJUIOB M HEMETauIoB (TpaduTa W aiMasa), CIOKHBIX BEIICCTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MATEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKA  TPOTEKAHMUS]  PEAKIUd  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Tas3a, oOO0pa3oBaHUE BOJAbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peaklMH pa3iioKEHHs, COSUHEHUS), PACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C I[OMOIIBKD KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PEIICHUE
AKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajnoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PpuamyecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TallOreHOB. XUMHYECKHME CBOMCTBA Ha IMpUMEpe  XJopa
(B3aUMOJEHCTBUE C METaJIaMd, HEMETaJJlaMH, IlIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHasi KuCIOTa, XUMUYECKHE CBOICTBA, MOJydeHHE, nmpuMmeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHEeHIne XJIOpUAbl U HX
HAXO0KJICHUE B IPUPO/IE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHne W (U3MUECKHe CBONCTBA
MPOCTHIX BEUIECTB — KUCIOPO/A U Cepbl. AJNTOTPONTHBIE MOAU(PUKALIUYA KACTOPOAA
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u
XUMHYECKUE CBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, ¢u3MYECKME H XHUMHUYECKHE CBoOicTBa (oOmme Kak
MPEACTaBUTENA Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKHE pPEakIiuu,
JeXaliyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJIYYeHHs] CEpHOM KHCIIOTBHI.
IIpumenenue cepHor KucaoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCNMHEHMM B MpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpellbl COCIMHEHUSMH Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
dbusnyeckne U XumMuueckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
(u3nYecKre 1 XUMUUECKUE CBOICTBA, MojyueHue u npuMmeHenue. Conu aMMOHUS,
X QU3NUECKNe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ TMoJydyeHue, GU3MUeCKHue U XUMHUYECKHE
CBOMcTBa (0OIlIME Kak TMpeJACTaBUTENS KJacca KHUCIOT U Clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMS B KayeCTBE MHMHEPaIbHBIX
yaoOpeHuil. XuMUYECKOe 3arpsi3sHEHUE OKPYIKAIOIIEH Cpelbl COCTMHCHUSIMH a30Ta
(KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAo&éMOB). docdop,
aloTponHeie Moaudukanuu (dochopa, (uU3MUECKUEe U XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBONCTRBA,
nosryderue. Mcnons3oBanne GocdartoB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIIIEepoA,  aUIOTPOIHBIE
Moau(pUKalUKM, pacpOCTpaHEHUE B NpUpoae, (U3NYECKME U XUMUYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopot yriepoma B mpupojae. Okcunbl yriaepoaa, ux
¢u3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIE OPTraHU3MBI,
NOJIy4YeHHE U TPUMEHEHHUE. DKOJIOTMYEeCKUEe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0anbHOrO NOTEIUVICHUS KIUMaTta, MapHUKOBBIN
s dexr. YrompHas KUcIoTa B €€ Coli, UX (PU3NYeCKHue U XUMHUYSCKHUE CBOMCTRA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHaUaNbHBIE TOHATHSI 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHECHUIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HEPTh),
MPOIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOIOTMYECKHN BaYKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoaax — U UX
poJii B JKM3HM 4YelOBEKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMmeHerne. CoeauHeHHs KpeMHHsS B npupojae. OOmme mnpeacraBicHUs 00
okcunie kpemHus (IV) m kpemHueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B
ObITYy, B IPOMBIIIUICHHOCTH. BakHeline cTpouTeabHbIE MaTepHUalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX MPOTEKaHUs, OMNBITHI, OTpa)karolmue (HU3NYECKUEe W XUMHUYECKHME CBOMCTBA
rajJloreHOB M WX COEAUMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O00Opa3lamMu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  CcOeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEepUAIIOB), HAOIOIEHUE Mpolecca O0yIIMBaHUS caxapa MoJ eHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUH, MOITyUYEHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUSA U (ocdaT-uOH U U3yUCHHE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHON a30THOM KHCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MOJIeJIen
KPUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOIIMU  PACTBOPEHHBIX BEILIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOras3a, MoOJyuyeHHue, COOMpaHue, paclo3HaBaHUE U U3YUYEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-WOHBl WM M3YYCHHE TMPU3HAKOB MX NPOTEKAHUSA, O3HAKOMIICHUE C
NPOAYKIMUEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallJIbl U UX COSUHEHUS.

MeTajiibl 4 UX COCAMHEHUS

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nosioxxkeHus B llepmogmueckon cucreme xumudeckux siaemeHtos . U.
MeHnpneneeBa u cTpoeHuss atToMOB. CTpoeHHEe METAIIOB. MeTtaiuinueckasl CBA3b U
METAUIMYECKAS] ~ KPUCTAUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HampsHKeHUH MeTauioB. Ou3ndeckrne U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CrocoObl Toy4deHus: MeTawioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
crnocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTawibl: MOJIOKEHUE B [lepronnyeckoil cUCTeEME XMMUYECKUX
anemeHToB /. . MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCHUABL HATpusd M Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB U HX
COEIMHEHUMN.

[[lenoyHoO3eMEIbHBIE METaJIbl MarHuii W KajJdbIMM: MOJ0XKEHHUE B
[Tepuoanueckoit cucreMe xumudeckux 3neMeHToB J[. M. MenneneeBa, cTpoeHue
MX aTOMOB, Hax0XJeHUe B rpupoae. PU3nueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kajabuus. Baxuelue coelvHEHUs KanblUs (OKCHIA, THAPOKCUI, COJIH).
XécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: TIOJ10KeHUE B [leproinueckor cCUCTeME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToOMa, HaxXOxJIcHUE B npupoaec. Puszndeckue u
XUMHUYECKHE CBOMCTBA altoMUHUA. AM(OTEpHBbIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [lepuoandeckoit cuCTeEME XMMHUYECKHX 3J1€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aToOMa, HaxXOXKJAeHUE B npupoac. dPusnyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCcubl, TuAPOKCHU bl U coiu xkene3a (11) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBAMH, H3yUYE€HHE  PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLECCA TOPEHHUSI KENEe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUSA, UHKA, JKEJie3a
(IT) u xenesa (III), mequ (II), HaGnrOACHNE W OMUCAHUE TPOIECCOB OKPAITUBAHMS
IJIaMEHU WOHAMHM HaTpusl, Kaiuus MW Kaiublusig (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HCCIIeOBaHUE aM(OTEPHBIX CBOMCTB FMAPOKCHU]IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxxueimme
METAJUIbl U UX COCTUHEHUS.

XuMHSA U OKpPY:KaWINas cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >XKM3HM 4YenoBeka. be3zomacHoe
WCIIOJb30BaHUE BEILIECTB U XUMHUUYECKUX peakiui B ObiTy. IlepBas momorurs mpu
XUMHYECKUX OKOTax U OTPABIICHUSAX.

XVMMHUYECKOE 3arpsi3HEHHE OKpY’KaromIell cpensl (MpeaesbHas TOMyCTUMast
KOHIEeHTpalus BemiecTs, najiee — [IJIK). Ponb XxumMun B perieHUn 3K0JI0THYECKUX
npoOiem.

Xumuueckuit IKCnepumenm:

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

Mescnpeomemmnule céasu



Peanuzanmsi MeXIpeAMETHBIX CBSI3eH MpU HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIICCTBJISCTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHUS: HAy4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUPUKalUs, TMEePUOJAUYHOCTb, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJIEib, SBICHUE, MapPHUKOBBII
3 PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

dusznka: marepus, aroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOMbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIIPOBOJHUKH,  JUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAS
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHUIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunHres, npixaHnue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIC
yAOOpEeHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAEMBbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa30oBaHUs JOCTUTalOTCS B XOJie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENIBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMA B
oOlIecTBEe MpaBUJIaMW U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYaIOIINXCA.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYarolIUMXcs
PYKOBOJACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
paclIMpeHre ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUIO, NOHUMAHHs 3HAYECHHUS XUMHUUYECKOM HAyKU B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHGOpMAIMeil o
MEPENOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONH KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESITeNIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM JEATENbHOCTH IpPU
BBITIOJITHEHUN YYE€OHBIX, I103HABATENIbHBIX 3a7a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TpoLEcce ITOW Yy4eOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUWE M IIOCTYIKA CBOMX TOBAapULIEd C NO3ULHHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBIE Il OOBSICHEHHS HaOJI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HaBaTEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSTENIbHOM paboThl C y4eOHBIMHM TEKCTaMH, CIPAaBOYHOM



JUTEPATYPON, JOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEHHUI0O M TMO3HAHUIO, JIHOOO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW H  HMCCIEIOBATEIBCKOM
JeSITENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHSI OOyuYeHHUS B
JIaJIbHCUIILIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH MHU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENpPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOr0Jisl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH  COOMIOJICHUsSI MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIECTBAMHU B OBITY U PEATbHON KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tipodeccuil 1 TpyJa pa3iudHoro poja,
YBOKEHHUE K TPYyAy M pe3yjibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUyaJIbHOW TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
ycremHon npodeccuoHanbHOM NEATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITHPOBATHCS B MPOGECCHOHATBHON CPEJIC;

6) 3K0J10TrN49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBaHUs, TIOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro o6Opasza KH3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(bu3HYEeCKOMY M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBu 0€30MIaCHOTO MOBEAEHUS TPU pabOTe C BEIIECTBAMM, a TAKXKE B CUTyalUsX,
YIPOXKAIOIIMX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJy4aeMble TPU M3yUYCHUH XUMUU, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJIHOU CPEIOH, ISl IIOBBILICHUS
YPOBHS  JKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHHMS TIJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJEM M IMyTed WX PELICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIBHOMN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHsSI OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (haKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MpEeaMeTax M IMO3BOJISAIOT Ha
OCHOBE 3HAHUN U3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOMN



HAay4YHOM KapTHHE MHUpa, U YHUBEPCAIbHbIC YUeOHbIC NCUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETrYyJSATHBHBIE), KOTOpbIe oOecrneunBaroT (GopMuUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIEATCIbHOCTH.

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOIO MBIIIICHUS TPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBICT XHMHYECKHX IOHSTHH (BBIACIATH X XapaKTEpPHBIC
MPU3HAKW, YCTAHABJIMBATH B3aWMOCBS3b C JAPYTMMH IOHATUSIMM), UCIOJIH30BaTh
MOHATHUS JUTsI OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIacCU(PUKAIMU XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIUH,
yCTaHABIMBATh MPUUMHHO-CIEACTBEHHBIC CBSI3M MEXKIAY OOBEKTAMU HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, IO aHAJIOTUH),
JIeNaTh BBIBOJIBI 1 3aKIIOUCHHUS,

YMEHHME TMPUMEHSATH B TIpOIleCCE€ TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKON peaKlUuu — MPU PElICHUU YYeOHO-MIO3HABATENbHBIX 3a/a4, ¢ YUYETOM
3TUX MOJEIBHBIX MNPEACTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MIPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHbIE CBS3U U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieqoBarebCKHue 1eMCTBHA:

YMEHHE HMCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKe B KadeCTBE OCHOBBI Uil (OPMHUPOBAHUSI TUIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUTAHUPOBAHHUIO, OPTaHU3AMH M TIPOBEICHHUIO
YUCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHNUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOHMpaATh, aHAIW3UPOBATh W HWHTEPIPETUPOBATH HHQPOpMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPENICTABICHUS, MTOTYUYAEMYIO U3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMYyJISIpHAsT  JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaABOYHBIC
mocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIICHHWBATh IPOTHBOPECUYMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHSTh Pa3Iu4HbIe METOABl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMK W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJMMBIX JUIS BBITIOJIHCHHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPEICAEHHOTO THIIA, IPHOOPETCHUE OTBITA B
0o0JacTH  MCTHOJB30BaHUS  MHGOPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOUPATh ONTUMAIBHYIO (OpMY MpeAcTaBieHus] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull  HECJIOXKHBIMA CXEMaMH, JIharpaMMaMu,
apyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce ydyeOHOU W
UCCJIeIOBATEIbCKON ACSATENbHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CENIbCKOTO XO3iCTBa M TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:

yMEHHUS 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (WUiu) JUCKYCCHH) TO
cymectBy  oOcykaaemMod  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEAJIOKECHHUS
OTHOCHUTEIHHO BBITIOTHEHHS TIPE/TIOKEHHON 3a/1a4H;

YMEHUSI  TPEJCTaBIsATH  TOJYYECHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
pEe3yIbTAaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIEepUMEHTa (J1abopaTOpPHOTO OIbITa,
71a00paToOpHOil pabOTHI 1O UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM M MCCIEOBATEIbCKOM  JIEATETbHOCTH  NpU  PEILICHUH
BO3ZHUKAIOIIKUX TPOOIEM Ha OCHOBE Yyué€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3unuid (00CyX aeHusl, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI», KOOPIHHAIIHS
COBMECTHBIX JCHCTBUH, OINpEACIICHUEe KPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTue).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbI€ AeiicTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IENN ACSITeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeNbHOCTDh, BBIOMpaTh Hanbosee A3 (PEeKTUBHBIE CIIOCOOBI PEIICHUsT YUeOHBIX U
MO3HABATENbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM aITOPUTM JEUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON UEIU, YMEHHE
WCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaraeMble B YCIIOBUU 3aJaHUA.

NPEJMETHBIE PE3YJIBTATDI

B cocraBe mnpeameTHBIX pPE3yNbTaTOB [0 OCBOCHHUIO OO0S3aTEIBHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padoueil mnporpamMMoH,
BBIICIIIIOT: OCBOCHHBIC OOYYAIONMMHUCS HAYYHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



NeHCcTBUM, crenudpuyeckue Il NPEeIMETHOM 00JIacTH  «XHUMHS», BHUJIBI
NESTENbHOCTH MO  MOJYYEHUI0O HOBOTO  3HAHUSA, €ro  HMHTepIpeTaluH,
npeoOpa3oBaHUIO U PUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX INOHSATUW: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECHh
(omHOpOAHAs M HEOJHOPOAHAS), BAJIEGHTHOCTb, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COSJUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl PeaKiusi, KiIacCHU(UKAIUS pPEaAKIUH: peakiuu
COCIMHEHUSA, PEaKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0oOMEHa, 3K30- U SHIOTEPMUYECKUE PEaKLIUU, TEIUIOBOM PPEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIA CJOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS] KOBAJEHTHAs CBS3b,
HMOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAcTBOpP, MAaccoBas JI0Js BEIECTBA
(IpoueHTHast KOHLEHTpAaIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHITUH H
MIPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHUS (HOpPMYyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONpPENENATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKWUCIIEHHS  BJIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEAUHEHUN IO
dbopmynam, BHUJ XUMHUYECKOM CBSi3M (KOBaJeHTHasT M HOHHasg) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbica Ilepuoguueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBAaTh ITOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT HX MOJOKeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckoit
CUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3iauyaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OonblIe TEPUOAbI, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoanueckass cucrema xumuueckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 00Iee Yucio 3JIEKTPOHOB
U pacrpeiesicHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAYy M COCTaBY Y4YacTBYIOUIUMX B PEAKIUMU
BEII[ECTB, M0 TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TPEBpAIECHUNA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyiie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTEIHHOCTA — aHAU3
U CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alllio, KiacCu(uKaIiuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3€H — MJIs M3Y4YEHUsI CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBII ¥ MBICJICHHBIN);

CleloBaTh  NpaBWJIaM  [OJIb30BAaHUS ~ XMMHYECKOW  TOCYIoM U
7a00opaTOpHBIM  O0OpYyJIOBaHMEM, a TakXKe IpaBUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBINOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpPOAA M KHUCIOPOJA), NPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUITAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(nmakmyc, heHondTanenH, METUIOPAHXK U JIPYTHE).

K xoHiy 00ydenus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

PacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX MOHATHM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlus, XUMUYECKasi CBA3b, TEIIOBOU 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  PACTBOP,  AJNEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAST IUCCOLMALNS, PEaKUUU HOHHOTO
oOMEHa, Karaau3arop, XHMHYECKOE paBHOBecue, OOpaTUMble H



HEOOpaTUMBbIE PEAKIIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICEHME W  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XMUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJJIMYECKasi), KPUCTAINIMYECKass pEelETKa, KOpPpO3Usi METaJIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeabHO IOMyCTUMAs
koHueHrtpanus [IJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TU NOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJIS COCTaBlieHUsS (OpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OMPENEIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysiaMm, BHUJI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, MOHHAs, METa/NIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU dopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica Ilepuomuueckoro 3axkona /J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro TOHUMAHHE: OINUCHIBATh M XapaKTEPU30BaTh
tabmmunyio (opmy [leproamueckold CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
paznuyaTth TOHATUSA «TJaBHasg mnoarpynma (A-rpynma)» U «mobodHas
noarpynna (b-rpymnma)», Manele u OoJiblliMe€ MEPHOJIbI, COOTHOCUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPUOJUYECKON Tadnume, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjApa, o0OIee 4YUCIO DJICKTPOHOB H
pacnpeneieHue HUX 10 DJEKTPOHHBIM CJIOSIM), OOBSCHATH OO0IIMe
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY Y4YacCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 MU3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKHUX JIEMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOlME U cHenupUYECKUEe XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEILIECTB, TMOJTBEPKIas OIMNUCAHUE
MpUMepaMy MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJSAITb YPABHEHUS DJEKTPOIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS peaKluid, MOATBEPKIAIONIUX CYIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKInii;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B pPa3IMYHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO Macchbl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOTO »dJeMeHTa 1o Qopmyiie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONoaTh  MpaBWjia  TOJNB30BAHUSA ~ XMMHYECKOW  TMOCYAOH W
nabopaTopHbIM  00OpYyIOBaHMEM, a TaKXkKe I[paBuja OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHHUIO U COOHpPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJICKUCIIOTO rasa);

MpPOBOAUTh  pEaKUUH, MOJITBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pa3TUYHBIX BEILECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiukar-, cyiabdpar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX pacCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpPAlMU MBICIUTENIbHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUI0, BbBISIBICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIl U3YyYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaONI0ICHUe, U3MEpPEHUe, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IIVTAHUPOBAHHUE

8 KJIACC
Kouun4yecTBo 4acoB
Ne HaumeHoBaHMe pa3iesioB u duekTpoHHbIe (LM pOBbLIE)
KoHTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pazgea 1. IllepBoHayasibHbIe XMMUYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 ) bubmuoreka [JOK
' IIPAKTUYECKON AEATEIbHOCTU https://m.edsoo.ru/7f41837¢c
YeJI0BEKa
12 BelecTBa u xuMuieckue 15 1 bubnuorexa [{OK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHeiilnne npeacTaBuTeIn

HEOPraHUYEeCKHUX BEIIECTB

21 Bosnyx. Kucnopona. [lonsitue 6 bubmmoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢
27 Bognopona.Ilonsarue o kucinorax g 1 bubmmoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 00 5 | 1 bubnuoreka [JOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 30

Paszgea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3emMeHToB /. U. MengeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH




[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bu6mmorexa [IOK
' XUMHUYECKHUX 3eMeHToB JI. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
X .
. OI/IMI/I‘{eCKa}I CBA3b . Bumorexa LIOK
' KHCTHTCIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
W 15 bubmmoreka [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3/1e/ioB H TeM (mudpossbie)
Ne n/m P Kontpoasnsl | IlpakTHueckme p
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoTsbI
pecypcsl
Pa3zgea 1. BemecTBo U XUMHYECKHEe PeaKIul
11 [ToBTOpeHue u yriyOieHue 3HaHui 5 | bubnuoreka [JOK
' OCHOBHBIX pa3JIejoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnunoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONIUTUYECKAs TUCCOLIUALINSL. 2 1 1 bubnunoreka [JOK
' XHWMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JIBI M X CO€IHUHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHUIECKUX 4 | bubnuorexa [JOK
' sneMeHToB VIIA-rpynmsl. ["anoreHst https://m.edsoo.ru/7f41a636
OO0mras XxapakTeprucTUKa XUMHUIECKUX
2.2 3neMeHTOBp VIAp nmel. Cepa u € 6 bubmmorexa IOK
' TPYHIIHL- &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepucTUKa XUMHUYECKUX
23 3neliflleHT0§ VA Ir) nnbl. A30T, hocdop u ux 7 1 bubmmorexa [IOK
' PYTUIRL ’ p https://m.edsoo.ru/7f41a636
COCTMHECHHMSI
OO0m1as XxapakTepucTUKa XUMHUECKHUX
2.4 3Jle]11\4leHT0§ IVApr MIbL. YTJIEPOI U 8 1 2 bubmmorexa [JOK
' . Py ' pot https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTMHCHUS




Hroro no pazgeny

25

Pa3gen 3. MeTa/JIbI M UX COCAUHEHUSA

. bubmuoreka [IOK
3.1 Obuwie cBojicTBa MCTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxneiime MeTajuibl U UX COSUHEHUS 16 hitps://m.edsoo. ru/741a636
Hroro no paszneny 20
Pasnen 4. Xumus u oxkpy:xaionas cpeaa
41 B x @ 3 bubmuoreka [JOK
. elIecTBa U MaTepUalibl B )KMU3HU YEJIOBE hitos://m.edsoo. ru/7f4 12636
Hroro no pazneny 3
P 3 bu6mmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KounuecTBo yacos DJIEKTPOHHBIE
Ne ara muppoBbIe
Tema ypoka Konrpoabnsbie | IlpakTnyeckune A op
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThbI padoTbI
pecypcsl

| [Ipenmet xumuu. Pons xumuu B | bu6mmoreka [JOK
’KU3HU 4YejIoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c

) [lonsTHe 0 MeTOIaX MO3HAHUS B | bubmnorexa [HOK
XUMHUU https://m.edsoo.ru/ff0d227¢
[IpakTnueckast pabora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpUu U MPUEMBI | bubmmoreka [JOK
oOparnieHus ¢ JJabopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 Uucteie BemecTBa U cMech. CriocoObl 1 bu6nuoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [IOK

8 o prMep https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU IIOBAPEHHOU COJIN)»
bubmuoreka [{OK
A 1

6 TOMBLH MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c

7 XuUMHYECKUe 2JIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmotera [IOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorera [JOK

YIPHOe ¥ https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

bubnnorexa [HOK

10 X eckas (o a. Banentnoc
HIMITH A opyn HTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcUTENIbHAs aTOMHAs Macca. bubmuorexa [{OK
OTHOcuTENbHAsA MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHAYECKOTO bubmuorexa [{OK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnnorexa [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nyecKkue U XUMHUUICCKHUE SIBIICHHUS. bubmnorexa [IOK
XuUMUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKaHUS bubnuoreka [IOK
15 o
XUMHYECKUX PeaKLUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Briuucnenus koiandecTBa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM bubmorexa HOK
H yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKui
Knaccudukanus XumMuueckux
18 €Ak (COeMHEHUS, PA3I0KEHUS Bubmorexa [TOK
pedktl A P : https://m.edsoo.r/ff0d3f34
3aMeIIeHHsI, OOMEHA)
M. B. JIoMOHOCOB — y4Y€HBIi-
19 sHmKIoneaucT. O600eHne 1 bubmorexa HOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3ALMs 3HAHUN
20 KonTponbnas pabora Nel no teme bub6numoreka [IOK
«BemniecTBa 1 XMMUYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6mmorexa [IOK

BO3ayxa. Kucinoposx — 3j1eMeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuecTBo. O30H

dusznueckre 1 XUMUYECKUE CBOMCTBA

bu6nuorexka [JOK

22
KHCIOPONA (peaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
Crioco0bI MoNTy4eHUs: KUCIIOpOoia B
23 1ab0paTopuu U MPOMBIIUIEHHOCTH bubmmorexa [TOK
paTop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TernoBoit 23 PexT XuMUIecKoi
24 peaKkuuu, MOHITHE O but6mmoreka [JOK
TEPMOXUMUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYECKUX PEAKIUIX
TonnuBo (He(Th, yrojab U METaH).
25 3arpsizHeHue BO3/1yXa, CIIOCOObI €ro brmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBPAIEHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «Ilonyyenue u cobupanue bubmmorexa [JOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUYECHHE €TO CBOMCTBY
7 Bonopon — anemMeHT u npocroe bu6nmorexa [IOK
BeecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 DOU3NUEeCKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoza. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 [ToHsTHE O KHCITOTAX U COJISIX httns://m. edsoo.rw/f0d50d2
30 Crioco0sI mosty4eHus BOAOPoa B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabora Ne 4 mo Teme
bu6mmoreka [JOK
31 «ITonmydyenue u coOupanune BoIOpoO/Ia,

HU3YUCHHUC CTO CBOICTBY

https://m.edsoo.ru/ff0d4{42




MousipHblii 00BEM ra3oB. 3aKOH

bubmuoreka [{OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIM4YeCTBa
33 BEILIECTBA ra3a 1o €ro U3BECTHOM bubmmorexa [TOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA W 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHUIO PEAKLIMM HA OCHOBE bubmmorexa [IOK
yp “p H . https://m.edso0.ru/ff0d5708
3aKOoHa 00BEMHBIX OTHOIIECHUI ra30B
35 Puznyeckre U XUMUYECKHE CBOMCTBA bubmuorexa [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 bubmuoreka [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens.
37 Hacrplmennbie 1 HeHAChIIIEHHBIE bu6nuorexa [JOK
pactBOpbl. MaccoBas 0Jisl BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBieHue pacTBOpoB € bu6nmorexa [IOK
ONpPEeACIIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOI'O BEILLIECTBA»
19 Konrponsnas padora Ne2 o reme bu6nuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiaccupuKanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yenue u XuMH4YECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: coCTaB, Kiaccuukanus, bubnnoreka [HOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue u XMUMUYECKUE CBOMCTBA bubmnoreka IIOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kitaccudukanms, bu6muotexa [IOK
44
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéI)II) OJT '—I)eHI/Iﬂ XI/IMI/I'—IZCpKI/Ie bubmorexa HOK
. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
['enernueckas cBsA3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
CO€IMHEHUI
49 O06001IeHne u crucTeMaTu3amus bubmmoteka [IOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢la
COEIMHEHUI
[TepBbie mOMBITKY KiIacCUPUKAITTT
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX YIEMEHTOB
52 [Tepuoanueckuii 3aK0H U bubnuorexa [JOK

[Iepnonnueckas cucrema
XUMUYECKuX dyemMeHnToB Jl. 1.

https://m.edsoo.ru/00ada52¢




Menpeneena

53 Ilepuoapl, rpynnel, IOATPYIIIEI buGnnorexa [IOK
PHOZDL, TPY » oDy https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpocHHE 2IIEKTPOHHBIX 000JI0UeK
55 aTOMOB 3J1eMeHTOB llepnoaudueckoi bubnnorexa [IOK
proa https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MeHnaeneeBa
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA T10 €r0 IOJI0KEHUIO B bubnnorexa [IOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHUSL HAYKH U MIPAKTUKU. [[. bubmuorexa [{OK
N. MenaeneeB — y4€HbIi, I1€1aror 1 https://m.edsoo.ru/00ada96e
rpakJ1aHuH
53 DNEeKTPOOTPUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
XHMHYECKHX 3JICMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
59 Honna ecKast CBSI3
HHQT XHMUHCCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XuMU4ecKas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenosspHas bubmmorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnnorexa [HOK
62 CreneHb OKHUCIIE
TCHCHD ORUCIICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [{OK

peakiuu

https://m.edsoo.ru/00adb076




bubnnoreka [IOK

64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https-//m.edsoo ru/00adb076
Kontponbnas paborta Ne4 o teme

65 «CtpoeHne atoMa. XuUMHYeCKast 1 bubmorexa HOK

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

CBSI3bY

66 PesepeHslit ypok. O000meHne u 1 bu6nuoreka [IOK
cucTeMaTu3alusd 3HaHui https://m.edsoo.ru/00adb33c¢

67 PezepaHblil ypok. O0001eHue u 1 bu6nuoreka [IOK
cucTeMaTu3alusd 3HaHui https://m.edsoo.ru/00ad9cb2

68 PezepaHublil ypok. O0001eHue u | bubmmoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThI
pecypchl
[Tepuoanueckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKUX djeMenToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUH

2 CBOMCTB XMMHUYECKUX 3JIEMEHTOB 1 bubmmorexa IIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa | bubmmoreka [JOK
HEOPTaHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XumMudeckon CBSI3M U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpEHUe u yrmybneHue 1 1
3HAaHUW OCHOBHBIX Pa3/IelIOB Kypca
8 Kiacca»

6 Knaccudukanus XuMuaeckux | bubnnorexa [JOK
peakuuii o pa3aIndHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKOM

7 eakuu. IIoHsITHE O TOMOT€HHEIX U 1 Bubmorexa OK
p ' https://m.edsoo.ru/00adbe9a
TeTePOreHHbIX PEAKIUAX

8 [lonsTHE O XMMHYECKOM 1 bu6mmoreka [JOK

PaBHOBCCHH. (DaKTOpBI, BJIMAOIINEC

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




Ha CKOPOCTh XUMUYECKOUN peaKIu
U IOJIOKEHUE XUMHUIECKOI'0

UcconUanusg. XUMHUYECKUe
pEeaKuuu B paCTBOpax»

paBHOBECHS
OKucIuTEILHO- bubmuorexa [{OK
9
BOCCTAHOBUTEJIBHBIE PEAKLINT https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKON
10 nccouranuu. CUIbHEIE U Cl1a0ble bubmorexa OK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakui bubmorexa OK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHM B CBETE IIPEACTABICHUN bubmuotexa LIOK
00 PJIEKTPOIUTHICCKON https://m.edsoo.ru/00add5d8
NUCCOLIUAIINHT
XMMHYECKHE CBOMCTBA COJIEN B
13 CBETE IPEeACTaBICHUNA 00 Bubmorexa OK
e . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLMALIII
14 ITousaTue o ruaponse coe Bubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O060061IeHne u cucTeMaTu3anus bubnuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne dKCIepUMEHTAIbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3amayy
Konrponsnas padora Ne2 o reme
17 «INEKTPOTUTHIECCKAS bubnmorexa [JOK

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




OO6m1ast XapaKTepUCTHKA TaJOTeHOB.

18 XHUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CojsHast KUCIOTA,
19 XI/IMII/)I‘{eCKI/If CBOMCTBA, MOJIYYEHHUE bubmotera [IOK
’ y ’ https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTrnueckas padora Ne 2 o Teme
20 «IlomydyeHne CONSTHOM KUCIOTHI bubmmorera [JOK
Y .. . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
21 XHMHYECKHUX PEaKIUi, €CIIM OJUH bubmorera [JOK
AR, a https://m.edso0.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

” OO61as xapakTepuCTHKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmnoTpornHbie MOIU(DUKAIIMN CEPHI.

” Haxoxnenue cepbl u €€ bu6mmorexa [IOK
COEAMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKHE CBOMCTBA CEPBI
CepoBoa0opo, CTPOEHHE,

24 (bHEI/I‘-IeCKEG u XHI:/IquCKHe brbamorexa [TOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHas KMCIIOTA,
25 (bu3nYeCKre U XUMUIECKHE bubmotera [JOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
26 XUMHYECKUE PEAKIUH, JIEKALIUE B bubnuorexa [JOK

OCHOBC ITPOMBIIIJICHHOT'O crocoba
MOJIYUYCHHUA cepH0171 KHUCJIOTBI.
XHUMHUYECKOE 3arpsI3HCHUC

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




OKpY>KaroIleu cpeibl
COCIMHEHUSIMU CEPbI

BrIuuciienne MaccoBoOi 10U

bubmuoreka [{OK

27
BBIXOJa IIPOJYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHUKA SJIEMEHTOB
VA-rpynmsl. A3or,

28 acIpoCTpaHEHHE B IPUPOJIC bubmmorexa OK
pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
(hbU3UYECKUE U XUMHYECKUE
CBOMCTBa
AMMHaK, ero Gu3nvIecKue u

29 XHMHUYECKHE CBOMCTBA, ITOJTyUYCHUE bubnnorexa [IOK

’ y https://m.eds00.ru/00adf004
U IPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITomyduenne aMmmMmnaka, U3ydeHue bubmorexa I{OK
y . - 1Y https://m.edsoo0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kucnora, e€ Gu3nvecKue u bu6nuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 no0opeHnii. XMMHUUECKOE bubnmorera [TOK
yAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HECHUE OKPYKAIOIIEH CPeIbl
COEJIMHEHUSIMH a30Ta
®docdop. Okcun docdopa (V) u

33 (1)00(’?))0 pHa;I KI/ICJI((I))Ta q&)prl)m(qe?ncne u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYyYEHUE
34 Hcnons3oBanue pocdaros B bubmuoreka [{OK

KauCCTBC MUHCPAJIbHBIX
ynoopeHuii. 3arpsisHeHue

https://m.edsoo.ru/00adfc20




MIPUPOJTHOM cpeapl hochaTamu

Yriepon, pacupocTpaHEHUE B

35 npupoje, Gu3nIecKue u buGnnorexa [IOK
PHpOZE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yraepoaa, ux pusnueckue
U XUMHUYECKHE CBOWCTBA.
36 DKOJIIOTHYECKHUE IPOOIEMBI bubmorexa OK
p ’ https://m.edsoo.ru/00adfebe
CBS3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 YrospHas KUCIIOTAa U €€ COJIN Bubmorexa OK
https://m.edsoo.ru/00ae006¢
[TpakTrnueckas padora Ne 4 o Teme
18 "[TonyuyeHne yraekuciioro rasa. bubnuoreka [IOK
KauectBennas peaxuus Ha https://m.edsoo.ru/00ac027¢e
KapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYEeCcKUX BelleCTBaX KakK O bubmorexa I{OK
p m https://m.edsoo.ru/00ac054¢
COEMHEHUSIX YIJIepo/ia
40 Kpemuwuii u ero coequHeHUS bubmorexa I{OK
p A https://m.edso0.1ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemienne skCiepUMEHTAIIBHBIX bubnnorexa [HOK
3a7a4d no reMe «Baxueiinne https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COETUHEHUY
Kontponbnas padota Ne3 mo teme
42 «BakHelme HeMeTaIIbl U UX bubmorexa OK
https://m.edsoo0.ru/00ae0el8
COCTUHEHUIY
43 OO6m1ast xapaKTepuCTUKA butmmoreka [JOK




XUMHYECKUX 3JIEMEHTOB —
METaJUI0B. MeTajuinueckas CBs3b U
METAJUTNYECKask KPUCTAJUITMYECKast
pemérka. PU3n4ecKre CBOKMCTBA

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

METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.
44 DIEKTPOXUMHUUECKUN P Bubmzorexa LIOK
p . P https://m.edsoo.ru/00ael 156
HaIpsKEHUN METaNIOB
OO6ure cnocoObl MOTYYESHHUS
MertaioB. CiraBel. Berancienus
45 10 YPAaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, ecii OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 ITonsaTne 0 KOPPO3UU METAIIOB Bubmiorexa IJOK
PP https://m.edsoo.ru/00ael1278
bubnnorexa [HOK
47 eJ10 € MeTa
[Henotmpre MeTanb! https://m.edsoo.ru/00ael4b2
43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJnusa https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK
KaJILIIUA U MarHui https://m.edsoo.ru/00ael 5e8
50 Baxueiinive coefMHEHUS KaJlbLUs Bubmiorexa LJOK
a 1t https://m.edsoo.ru/00ael 5e8
51 O00011IeHIE U CUCTEMATH3ALIUS
3HAHUU
5 JKEcTKoCTh BOJBI U CIIOCOOBI €€ bubmuorexa [{OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padorta Ne 6 o Teme bubmuorexa [{OK




"YXEcTKOoCTh BOABLI U METOBI €€

https://m.edsoo.ru/00aelae8

ycTpaHeHus"
. bubmuoreka [JOK
>4 AmoMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJA U bu6nmorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [{OK
https://m.edsoo.ru/00ac1d86
57 Oxkcuibl, TUIPOKCUABL U COJIU bubnnorexa [JOK
xenesa (11) u xxenesa (11I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3ALIUS
3HaHUI
[TpakTiueckas padorta No 7.
59 Pemienue skcnepuMeHTaIbHBIX bu6muoteka LIOK
3aj7a4 1o teme «Baxueime https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COETUHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OOUH
60 W3 pEeareHTOB JIaH B U30BITKE WIH but6mmoreka [JOK
COJICPKUT TpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu
61 O06001IeHne U cCUCTEMaTHU3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BaxkHennme MeTaJlIbl U UX
COCIUHECHUS
63 BemecTsa u maTepuaisl B bubnuorexa [HOK




HOBCEIHEBHOMN XKU3HU YEIOBEKA

https://m.edso00.1ru/00ae3f50

64 XUMHYECKOE 3arpsA3HEHNE 1 bu6muoteka [IOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHuu 1 bu6muotexa [IOK
HKOJIOTHUECKUX MPOobiemM https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O60011eHue u bubnuorexa [JOK
66 . 1
CHUCTEMAaTH3alus 3HAaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600ICHHE 1 | bubnuorexa [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33¢
68 PesepBHbIit ypok. O600ICHHE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienuer
» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxrmonepHoe odmiectBo «M3aatenscTBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJA
Xumus. 8 ki1.: KoHTpoabHBIE U TPOBEPOUYHBIE pad0ThI K yueOHuKy O. C.

INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YuiakoBa u

ap. - M.: Ipoda, 2007.

Xumus. 9 ki1.: KoHTponbHBIE U TpoBEpOUYHbIe padboThl K yueOHuKky O. C.
INabpuensna «Xumus. 9 / O. C. 'abpuensn, I1. H. bepeskun, A. A. YuiakoBa u

ap. - M.: Ipoda, 2010.

["abpuensn O. C., Bockoboiinukosa H. I1., SmrykoBa A. B. HactonbHast kHura

yuutens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: IIpoda, 2011.

[Na6puensu O. C., OctpoymoB U. I'. HactonbHas kaura yuutens. Xumus. 9 Ki.:

Mertoauueckoe nocobue. - M.: JIpoda, 2007.



["a6puensa O. C., Amykosa A. B. Pabouas Tetpans. 8 k. K yuebnuxy O. C.

INabpuensna «Xumus. 8.» - M.: Ilpoda, 2008.

[Ma6puensn O. C., Amykosa A. B. Pabouas Tetpans. 9 xi. K yuebnuxy O. C.

["abpuensna «Xumus. 9». — M.: [Ipoda, 2008.

["a6puensn O. C., AmrykoBa A. B. Terpaap nmnst 1abopaTopHBIX OMBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. ['abpuensna « Xumus. 8 Kiacc.

M.: Jlpoda, 2008.

["a6puensn O. C.. AmrykoBa A. B. Terpaap nmnst 1abopaTopHBIX OMBITOB U
npaktudeckux padot. 9 k. K yue6nuky O. C. ['abpuensna «Xumus. 9 kimace.

M.: JIpoda, 2008.

["abpuensn, O. C. Meroauueckoe nocodue k yueouuky O. C. 'abpuensna

«Xumusy». 8 xkaace / O. C. 'abpuensa. — M. : [lpoda, 2008.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET



IMabpuensn, O. C. Metoandeckoe nmocodue k yueobnuky O. C. ['abpuensna
«Xumusy». 8 xnace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/

["abpuensn, O. C. Metoauueckoe mocoodue k yueonuky O. C. ['abpuensna
«Xumusy. 9 xknacc / O. C. 'abpuensa. — M. : Jlpoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-

gabrielyan/

["a6puensu, O. C. Metoauueckoe nocobue Xumus 8-9 kiace

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/

[Ma6puensn, O. C. Xumus 8-11 kimacc. MeTonuueckue peKoMeHAIuy 1 pabodast
nmporpamma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-

rekomendacii-i-rabochaya-programma/

[Mabpuensa, O. C. [lonomauTenpHas T71aBa K y4eOHUKY «XuMHS 9 Kitacey»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/
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