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[MTOACHUTEJIBHAA 3AIINCKA

ITporpamma o XMMUHU Ha ypOBHE OCHOBHOTI'O O0IIEr0 0Opa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUil K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO
ob1ero ob6pazoBanus, npeacrasieHHbIx B PI'OC 00O, a Taxxe Ha OCHOBE (eepaabHOI
paboueii mporpaMMBbl BOCIIUTAHUS U C YUIETOM KOHLEIIIHH MPEoIaBaHMsI yIeOHOTO peMeTa
«Xumusa» B o0Opa3oBaTenIbHbIX Oprannzanuax Poccuiickoit @eneparuu.

ITporpamma o xuMuu Ia€T MpeaCTaBICHUE O LEJIAX, OOLIel cTpaTeruu o0y4eHus,
BOCIIMTAHUSA U Pa3BUTHUS 00YUaIOUINXCS CPe/ICTBAMHU YU4E€OHOT0 IpeIMeTa, yCTaHABINBAET
o0s13aTeNbHOE PEAMETHOE COJIep KaHue, MpelyCMaTpUBAET paclpeielIeHUe ero Mo KiaccaM
CTPYKTYpPHUPOBaHHUE 10 pa3zesiaM U TEMaM IIPOrpPaMMBI 110 XUMHUH, ONIPEAETSAET KOJIUYECTBEHHBIE
1 Ka4ECTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUsI, PEKOMEHYEMYIO IIOCIIEA0BATENBHOCTh
U3yUYEHHS] XUMHHU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOIMKH yueOHOTO
npoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00YYarOIIUXCsl, OMPEIEIIIeT BO3MOKHOCTH TIPeAMETa JUIs
peannzanny TpeOOBaHU K pe3ybTaTaM OCBOECHHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUI K pe3yJibTaTaM 00yUeHHUsT XUMUHU
Ha YPOBHE LieJiel u3ydeHusl MpeIMeTa U OCHOBHBIX BUAOB y4eOHO-T03HABATEIbHOM
JesTeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOT0 COJlepKaHMs.

3HaHue XUMHUH CIYXKHUT OCHOBOM Ui (YOPMUPOBAHMS MUPOBO33PEHUS 00YUaIOIErocs, ero
NpEeJCTaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NIPEJICTAaBJICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 IBOJIOIUH BEILECTB B MPUPOJE, O MyTAX
pelieHuss ria00albHbIX MPOOJEM yCTOMYMBOIO Ppa3BUTHSI 4YEJOBEUYECTBA — CHIPHEBOM,
HHEPTreTUUECKOM, MHIIEBON U KOJIOTUIECKON 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3ald BO3MOXKHOCTEH [ caMOpasBUTHS M (POPMHUpPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 001Iel U PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydYaroluxcs,
HaBBIKOB  HMX  CaMOCTOSATENBbHOM  yueOHOM  JesTeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, Tak M B
MpoeCCUOHAIBHON JeSTEIHHOCTH;

3HAaKOMHT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IUIsJ1a HA €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIMnXcs;

CIocoOCTBYeT (HOPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHWAM, K MpPHUpOJe, K 4YeJIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE 0Opa3oBaHueE
00ydaromuxcs.

JlaHHBIE HaANpaBJeHUs B OOYYEHUH XMMHUHU OOECIEUMBAIOTCA CIEHU(PHUKON COAEpKaHHS
y4e0HOTO TIpeaAMeTa, KOTOPBIA SBISETCA IEJarorHUecKd aJalnTHPOBAHHBIM OTPaXCHHUEM
0a30BOI HAYKW XUMHUU HA ONPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO O0LIEro 0Opa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IOHATHI OPTraHUYECKOW XUMUH.



CtpykTypa cojepkaHHus MpPOrpamMMbl 10 XUMHMU C(OPMHPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja kK e€ mizydenuro. CopepxaHHe CKIaIbIBAETCSI U3 CHUCTEMbI MOHITUA O XUMHUYECKOM
JJIEMEHTE W BELIECTBE M CHUCTEMBl MOHATHM O XUMHUYecKOM peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHLUITY MOCIEHOBATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUUECKUX MPE/ICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /J[. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHMsI O CTPOEHUH aTOMa U XMMHUYECKOM CBSI3U;

— MpeJICTaBICHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIINH BEILIECTB B PACTBOpaXx.

Teopernueckue 3HaHMSI paccMaTpPUBAIOTCS HAa OCHOBE AMIMPUYECKU IOJIYYEHHBIX MU
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IOCIEAOBATENbHO OT OJHOIO YPOBHS K Jpyromy,
BBINIONHSAS (YHKIUH OOBSICHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEM
MPAKTUYECKOr0 MPUMEHEHUS U MOJTYUYSHHs H3y4aeMbIX BEIIECTB.

OcBoeHue TpOrpaMMbl IO XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO TMPEICTABICHUS O
XUMHUYECKON COCTaBJISIONIEH HAayYHOW KapTHHBI MHpPa B JIOTMKE €€ CHCTEMHOW NPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HaHHUIO U METOJIaM MO3HAaHUs B Hayke. M3yduenue xummun
NPOUCXOMUT C TPHUBJICUCHHWEM 3HAHMA M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxarommiit Mupy, «buomorust. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Tpu u3yueHn XUMHUN TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUI OCHOB XUMHUECKONW HAYKH KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON JESITeTbHOCTH YeJIOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJBTyphl. 3ajjaua yuyeOHOro HmpeaMeTa COCTOMT B (hOpMHUPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUNW — BaXKHEUIIUX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYMHBIX O0000IIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MMO3HAHUS NIPU U3YYCHUH BEIECTB U XUMUYECKUX PEaKIUil, B
(GOpMUPOBAaHUM H PA3BUTHH TO3HABATENBHBIX YMEHUH H WX MNPUMEHEHHMH B Y4eOHO-
MI03HABATEJIbHON U yueOHO-MCCIeA0BATENbCKON 1eATENbHOCTH, OCBOEHUH MpaBUi 0€3011acHOrO
oOpalIeHus C BEIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHMHn XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa30BaHMs Ba)KHOE 3HAUEHUE
MPUOOPENH TaKKe LeIH, KaK:

— (hopMHpOBaHHE MHTEJUIEKTYalIbHO PA3BUTON JTUYHOCTH, TOTOBOM K camM000pa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSATEIHHOMY TPUHSATHIO DEIICHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAalpaBJICHHOCTh OOydYeHHMs Ha CHCTEMaTH4YecKoe MpPHOOLICHHE OO0YyYalomuXxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOM  JEATENIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHne YCIIOBHM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYaIOIIUMHKCS OIIbITa
pa3HOO0Opa3HON NeATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEeHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3INYHBIX BUIAOB JACSITEIbHOCTH;

— (hopmupoBanue oOmIeil GyHKIMOHATBEHON U €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH, B TOM
quclie YMEHHA OOBSICHSITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHUpA, WUCHONB3Ys 3HAHHUS U
OTBIT, TOJIyYCHHBIC TMPH W3YYCHUH XUMHUHU, MPUMEHITh WX TMPU PEHICHHH TMpoOJeM B
ITOBCETHEBHOM KU3HU U TPYIOBOH JESITEIBHOCTH;

— (hopmupoBaHHEe Y 00YYAIONINXCS TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAHHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBHIPAOOTKH SKOJIOTMYECKU IIeJIeCO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHOU
Cpelbl;



— pa3BUTHE MOTHBAIMH K O0yUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO ¥ CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHHMs OOIIEUENIOBEYECKHUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
PO WISl U HATPABJIEHHOCTH JaJIbHEHIIIEro 00yUeHus.

OO1iee yncio 4acoB, OTBEACHHBIX AJS M3Y4YEHHs] XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B HeZeN0), B 9 kimacce — 68
4acoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE IIOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. Du3anyeckre CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. I[loHsTue o
MeTOJIaX MOo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pasfieieHnus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE 3JeMEHThbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble U cinoXHbIe BeliecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XUMHUYECKMX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTENbHAS MOJIEKYJIIpHAsI
Macca. MaccoBast 1011 XUMUYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacy€rel mo hopMysiaM XUMHUECKUX COSAMHEHUN.

duznueckrue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUE ypaBHeHUs. Kiaccudukaius XUMHUUECKUX PEaKIIHid
(coennHEHUs, Pa3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuu sxcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWIaMU pabOTHl B J1a0OpaTopuu M NMpHEMaMU
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUYEHHWE W OMHCaHHE (U3MUYECKHX CBOWCTB
0o0pa30B HEOPraHMYECKUX BEIeCTB, HaOmIoAeHHe (u3NUYecKuX (IUIaBJIIEHUE BOCKA, TasHHE
Tb/a, pacTUpaHUE caxapa B CTYINKe, KAMEHUE U KOHJEHCAIMs BOABI) U XUMHYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHOW TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHUIA,
HaOIIIO/IEHUE W OMKCAHKWE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX PEaKIHil (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM commm menu (II), m3ydenwme cmocoOoB
pa3zieneHuss CMeceil: C IMOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, TUCTUIUISALINS,
xpomatorpadus, TMpoBeJeHHE OYUCTKHM IIOBAPEHHOW CoJid, HAOMIOJeHNEe U OIUCaHUe
pe3yabTaTOB MPOBEJAECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHuE
MojieTiel MOJIEKyYT (IIapOCTEPKHEBBIX ).

Baxueiine npeacTaBuTeN HEOPraHMUYECKUX BEIIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37eMEHT M MpOCTOE BELIECTBO.
Haxoxaenue kucinopoaa B mpupoje, GU3NIecKue U XMMUYECKHUE CBOWCTBA (pEaKIUU TOPEHUs).
Oxcunpl. Ilpumenenne kuciopoma. CrocoObl TONYYEeHHS KHCIOpPOJa B JIAOOpaTOpuu |
NpOMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoae. O30H — alIOTponHAs MOAW(DUKAIUSL
KHCIIOPOJa.

TeroBoil 3hdexT XuMUUecKOW peakiuu, TEePMOXMMHMYECKHE YpaBHEHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3]yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »smeMeHT M mpocrtoe BemiecTBO. HaxoxkzaeHue Bomopona B IIPUPOZE,
(buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. KucioTsl u comu.

Monsipablii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CcBOMCTBA BOAbL. Boma kak pactBoputens. PactBopsl. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTB B BOJEe. MaccoBas 10is BElleCTBa B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJ.

Krnaccudukanuss Heopranmdeckux coemauHeHnd. Oxkcunel. Kitaccupukamus OKCHIIOB:
cosieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecosleoOpasyromue. Homenknarypa
okcuoB. du3ndeckrne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okCuIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHMI: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3nueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckue U XUMHUYECKHE
cBoricTtBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekerona. [Tonydyenue kucior.

Comu. Homenknarypa cosnei. @usnyeckne U XuMUYECKUe cBoicTBa coseil. [lomydenue
COJIEH.

['eneTrueckast CBSI3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUHN.

Xumuueckuu dxcnepumenm:

KaueCTBEHHOE OTMpeeNIeHUe COJepKaHUs KUCIOpoJa B BO3AyXe, MOJIyUYeHHEe, COOMpaHue,
pacrmo3HaBaHHE W HM3y4YeHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCTIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHSI W MPEKpalleHus ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, pACIO3HABAHHE W
M3y4YeHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJIB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3loB BEIIECTB KOJIMYECTBOM
1 Mok, MccaeI0BaHHE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0JE€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpUeM M KajibleM) (BO3MOXHO HCIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHCIOT U IIEIOYCH, H3ydeHUE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT C MeETajlJlaMH,
peakuuMii HEeUTpaU3alHM, TOJYYECHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHenmme
KJIaCCHI HEOPTAaHUYECKUX COCTUHEHUI.

[lepuonnueckuit 3akoH u llepuomgmueckas cucrema xumMuueckux osnemeHros JI. H.
MenpgeneeBa. CtpoeHne aroMoB. XuMHUYecKass CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuuu

[lepBpie TOMBITKA KIACCUPUKALMU XUMHUYECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IICIIOYHO3EMEIbHBIC METAJIJIbI, TAJIOTCHBI, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpHBIE OKCHIBI U THIPOKCHUIBI.

[lepuonnueckuit 3akoH. llepmoamyeckas cucrtemMa XuMuueckux osnemeHtoB [J[. H.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas ¢opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHTtoB [J[. WM. Menneneesa. Ilepuonel u rpynmnbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX saep. M3oronmel. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX 3JIeMeHTOB [leproanmueckoil cucteMsl
. W. Mengeneea. XapakTepuUCTHKAa XUMHUYECKOTO »JJEMEHTAa MO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB MO TPYIINIaM U MEPHUOJIaAM.



3nauenue llepuonnueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHYECKUX JJIEMEHTOB
JUISl pa3BUTUA HAyKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIi U rpaKJaHUH.

Xumundeckas CBSI3b. KoBasieHTHas (monsipHas u HENOJIsIpHAsT) CBSI3b.
DIeKTpOOTPULATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenbp  okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHbIE  peakuuu. IIporeccel
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu dxcnepumenm:

U3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C pacTBOPAMH KHUCJIOT MU ILIEJNOYEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEAKIMK Pa3I0KEHUs, COEAUHEHNUS).

Meoswcnpeomemnule cea3u

Peanu3anus MexnpeIMeTHBIX CBS3€H MPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 UCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHM, Tak M TOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJ1s1 OTAEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmIue ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAy4YHBIM (akT, Tumore3a, TEOpHUs, 3aKOH,
aHauM3, CHHTE3,  KiIacCUpUKAIMs,  MEePUOAWYHOCTb,  HAONIOJACHUE,  SKCIIEPUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®usuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJA, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUI 3apsj, BELIECTBO, TelO, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (pu3nueckue BEIMYMHBI, €AMHHULBI W3MEPEHHs,, KOCMOC, IUIaHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaNbl, TOpPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 xXumMu4eckas peakius

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema XuMHU4Yeckux »dieMeHroB /[[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaJIMs, KaJblUsi M UX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHUEM FJIEMEHTOB B Ilepronyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHune BemIeCTBA: BHJBl XMMHYECKOM CBSI3M. THIBI KPUCTAUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM U BUAA XMUMHYECKOU
CBA3U.

Krnaccudukanuss 1 HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XUMHYECKHE CBOHCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKMX COCIMHEHHH, T€HEeTHYeCcKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUUeCKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMY 3G (deKTy, MO HU3MEHEHUIO CTeneHei
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

ITonstTHe O ckopocTH XuUMHUecKoW peakuuu. IlousTHEe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOIeHHBIX M TIeTEepOreHHbIX peakuusax. IlonsTue o
karanu3e. IloHaTne o0 XumMu4yeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIMIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJIOKEHNE XUMHUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust NEKTPONTUTUYECKON TUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHU3M JIMCCOLIMAllMM BEUIECTB C pAa3IMYHbIMU BHUJIAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuiibHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHs MPOTEKAaHUS peaklMid MOHHOrO oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBAHMH M COJIEH B CBETE
NpeJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsTHe o rumponnse conen.

Xumuueckuil SKChepumeHm:

O3HAKOMJICHUE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMMYECKON pEakUuu OT BO3ICHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIECTB, MpOLECcCca TUCCOLMALUU
KHUCJIOT, IIeNo4Yed M cojied (BO3MOMKHO HCIIOJB30BaHUE BHUAECO MATEPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakuuil MOHHOro obmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHHUE Ta3a, oOOpa3oBaHME BOJIbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, PEeaKIUH pPa3IoKEHUs, COEIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAadeCTBEHHBIX DPEAKLHUM HA HOHBI,
pelIeHne YKCIEPUMEHTaIbHbBIX 3a/1a4.

Hemerannsl u ux coeuHeHUs

OOmast xapakrepucThka TanoreHoB. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3UUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XHUMHUYECKHE CBOWCTBA Ha IpHUMeEpEe Xjopa (B3aMMOACHCTBHE C MeETajulaMH, HEMETalllaMH,
menoyamu).  Xnoposogopod. ConsiHas — KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBre XJ1opa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelme Xinopu bl
U UX HaXO0XJICHUE B IPUPOJIE.

Oobmass xapaktepuctuka 371eMeHTOB VIA-rpynmsl. OcoOE€HHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (uU3MYecKHe CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINIHBIE MOAM(DUKALNU KHCIOPOAAa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpoeHHE, (U3UUECKHE U XUMHUECKHE CBoMcTBAa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKHUE U XMMHUYECKHE CBOWCTBA
(obmue kak mpeAcTaBUTENsl Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeKAIME B OCHOBE MPOMBILIUIEHHOTO croco0a IMONy4eHHsl CEepHOM KHUCIOThl. llpuMeHenue
cepHoi KUCIOThI. CoJIi CEPHOM KUCIIOTHI, KAYeCTBEHHAs Peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoeOuHEHUH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulel cpelibl
COEMHEHUSIMU cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Tpupone, (uznyeckue u
XUMHUecKre cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMUYECKHEe
CBOWCTBa, MoJyueHue u npuMeHerne. Com aMMOHUS, UX (GU3NUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha HMOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4eHHE,
¢uznyeckue ¥ XUMHUYECKHE CBoOilcTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KUCIOT H
cneuududeckue). Vcnonb3oBaHue HUTPATOB W cOJlel aMMOHMS B KadeCTBE MHMHEPAJIbHBIX



yoOpeHuil. XuMHUUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTMHEHUSIMHU a30Ta (KHCIOTHBIE
TOXIIM, 3arpsi3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Dochop, amutoTpomHble MOAUDUKAITUIH
dochopa, ¢puznueckne n xummuyeckne cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
dbu3ndeckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomws3oBanue ¢ocdaToB B KauyecTBe
MUHEPATBHBIX Y100pEHHIHA.

OO6mass xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIepO/, aJuIOTPOIHbIe MOAU(PUKALIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMHUuecKkue cBoictBa. Ayncopobuus. KpyroBopot yriepona B mpupoze.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMBbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TMOTEIJICHUsI KIMMAaTa, MapHUKOBBIH 3¢ ¢eKkT. YroiapHas KUCIoTa U e&
coNM, UX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJyueHHe M mpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-moHbl. Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BeUIECTBaX KaK O COSAMHEHMSAX YIJepojia
(MeraH, JTaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMLIEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenmkax, yrieBoJaX — W WX pOJIM B JKM3HU 4YelloBeKa. MarepuanbHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U IPHUMEHEHHUE.
Coenunenusi kpemHuss B mnpupoge. OOmue npenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnote. CUIUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baknelime
CTPOUTENIbHBIE MaTepuaibl: KepamHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpoliemsr
0€30IacHOr0 MCIOIb30BaHUS CTPOUTENIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuu sxcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (QU3NUECKUe W XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMIIEHHE C 0OpasllaMd XJIOpUIOB (TaJOTEHUIOB),
O3HaKoMmJieHHe ¢ oOpa3uamMu ceppl W €€ COEIUHEHUSMH (BO3MOXKHO HCIOJb30BaHHE
BUJ€OMATEepHaoB), HaOmIoleHHEe Tpolecca OOYINIMBaHUS — caxapa IOJX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHNE KaueCTBEHHOM peaklMy Ha cynb(aT-uoH M HaOJIIOJeHHE MpU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCIHMHEHUI
(BO3MOKHO HCTIOJIB30BaHKE BUICOMATEPHUATIOB), 00Opa3iiaMu a30THBIX U PocopHBIX ya00peHNUH,
MoJlydyeHue, coOupaHue, pacrno3HaBaHHME M H3Y4YEHHE CBONCTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-uOH M H3Y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENell KPUCTAIUIMYECKUX PEIETOK aiMasa,
rpadura, ¢yuiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a, MOIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U M3y4YCHHE CBOWCTB YTJICKMCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOoHAT U
CWJIMKAT-UOHBl W UW3y4Y€HHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C MPOIYKIIHEH
CHJTUKATHON TPOMBIIUICHHOCTH, PElIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Bakueimme
HEMETAIIJIbl U UX COCTUHEHUS.



Mertamibl U UX COeAUHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxxeHus B [lepronnueckoit cucreme XxumMuieckux 3nemeHToB . 1. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. MeTtaminyeckas CBsi3b M METaUIMYECKas KPUCTAUINYECKAst
pemeérka. OJEKTPOXUMUYECKUN pAl HaNpsDKEHU MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTamuioB. OO01Ire crnocoObl momydyeHus: MeTtamioB. [IoHsITHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
UX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[[lenounble meTauibl: ONOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3nuecKne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3eMeNbHBIE METaUIBl MarHuid W Kajabluid: mojoxkeHue B Ilepumommueckoi
cuctemMe xumuueckux sneMeHToB J[. U. MengeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJIEHHUE B
npupoae. Pu3nueckue U XMMUYECKHUE CBOICTBA MarHus M Kanblus. BaxuHeimmue coeauHEeHUs
KabIust (OKCHUM, TUAPOKCH, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. uznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHA U THIPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xuMuueckux diaeMmeHToB [[. U.
MenneneeBa, CTpo€HHUE aTOMa, HaxoXAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu xkenesa (II) m xemesa (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuyeckuu d9Kcnepumenm:

O3HAKOMIIEHHE C O00pasllaMd METaJJIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UMH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KAJIBIMS U HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), HCCIEIOBAHWE CBOWCTB JKECTKOM BOJbI, Ipollecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BHUJEOMATEPHANIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIX peaKIUii Ha WOHBI: MarHus, Kaublius, aJlOMUHUS, IIMHKA, kene3a (1) u xenesza
(I11), memam (1), HAOMrOICHME W OMKCAHKUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kaliusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOWCTB I'MJIPOKCH/IA AJTFOMUHUSA U THIPOKCHIA LUHKA, PEIICHUE dKCIIEPUMEHTAIbHBIX 3a1a4 110
Teme «BakHelme MeTalibl U UX COCTUHEHUSD.

X¥UMHS ¥ OKpYyXKarolas cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HM 4YeJIOBEKa. be3omacHoe MCIOab30BaHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHHUSX.

XuMudeckoe 3arps3HeHHne OKpysKarolen cpepl (MpeaeabHas JOmyCcTUMasi KOHIEHTpaIus
Bemiects, nanee — [1/IK). Pons XxuMuu B penieHN# KOJIOTHIECKUX poOIIeM.

Xumuyeckuu dsKcnepumenm:

M3y4eHHEe 00pa3IoB MAaTePUAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, IIOJITMMEPHBIC MAaTEPUAIIHI ).

Meoswcnpeomemnule ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3€H MPU U3YyUYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 WCTOJb30BaHHE KaK OOMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK H TIOHSTHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ151 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAaydHbId (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIMu3, CUHTE3, KJIacCU(UKAIHS, MEPUOANYHOCTb, HaOJII0IeHHuE, JKCIIEPUMEHT,
MO/JICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, TApHUKOBBIN 3(dekT, TeXHOIOTHS, MaTepHabl.

dusnka: Marepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H30TOIIbI,
pPaaOaKTUBHOCTD, MOIJICKYJIa, 3HCKTpI/I‘-IeCKHﬁ 3apAanm, IMPOBOJHUKH, MOJIYIIPOBOOHUKM,
JIMJIEKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCThb, KPHCTA/UTHYECKAsh pEIIETKA, CIUTaBbl, (DU3NYECKUE BEIUYHHBI,
CANHUIIBI UBMCPCHUS, KOCMHUYCCKOC MMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJIHLIC.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOABI, ITOJIC3HBIC
HCKOMaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHuUs
JOCTUTaoTCs B X0/1€ 00y4eHUs] XMMUU B €IMHCTBE Y4eOHOW M BOCIIMTATEILHON JIEATEIbHOCTH B
COOTBETCTBMM C  TPAJULMOHHBIMH  POCCUHCKMMHM  COLMOKYJIBTYpPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBUJIAMH U HOPMaMH IOBEICHHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYatOLIIXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKalOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAIMil M pacIIMpeHHE ONbITa AEATEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1)aTproTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HaclleINl0, TOHUMAaHMs 3HAYeHHs XMMUYECKOH HayKd B JKM3HH COBPEMEHHOIo OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH HMH(pOpMaIMeld O MepeioBhIX JOCTHKEHUSIX M OTKPBITUAX
MHUpPOBOW M OTEYECTBECHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 001IecTBa;

2)rpa’kJaHCKOTO BOCITUTAHMUSL:

NPEJCTAaBICHNUs O COLMAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLIEHHUH B
KOJJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, yueOHO-
HCCIIeI0BATEIbCKON, TBOPUYECKOI U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOH JEATEIbHOCTH NPU BBINOJIHEHUU Yy4eOHBIX, NMO3HABATEIbHBIX 33714, BBINOJIHEHUH
XMUMUYECKUX HKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO
U B3aMMOIOMOIIM B TpoLecce 3TOH yueOHOM AeATeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBApHILIEH C MO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3)LIEeHHOCTH HaYy4YHOT'O IMO3HAHMSL:

MHUPOBO33PEHUYECKUE  MPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakluu,
COOTBETCTBYIOILI[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH M COCTaBISIOIIME OCHOBY JJIs
NIOHUMaHMUA  CYIIHOCTM HAy4yHOM KapTMHBl MHpa, TpeACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJIbI, B3AUMOCBSA3SIX UY€JIOBEKa C NMPUPOAHOM CpEenoH, O POIU
XVMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE Ha IOJyY€HHWE HOBBIX 3HAHMM IO XHWMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIBTYPBhl, B TOM YHCJIE HABBIKOB CAMOCTOSTENLHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoH, JOCTYMHBIMU TEXHMYECKHMHU CpPEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEepec K OOyUeHHMIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON U HMCCIEN0BATENbCKON NEATEIHbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4)popmupoBaHUs KYJIbTYphI 310pPOBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 37I0pOBbIM 00pa3 >KU3HH, OCO3HAHUE IOCIEJICTBUM M HENPHUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOSECHUS alKOrojisi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS



MpaBuJl 0€30MacHOCTH TpPH OOpAaIlEHHH C XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM
KU3HU;

5)TpyIOBOTO BOCIIUTAHUS:

MHTEpeC K MPAKTHUECKOMY M3yUeHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, YBaXKEHHE K
Tpyoy U pe3yjibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWW 1O XHUMHH, OCO3HAaHHBIA BBIOOP WHAMBHUAYAIbHON TPAaeKTOPHUH
MPOJOHKEHUS 00pa3oBaHUsl C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCrmeurHoil mpoQecCuoHanbHON AeATeNbHOCTH U
pa3BUTHSL HEOOXOUMBIX YMEHHUH, TOTOBHOCTH aJaITHPOBATHCS B MPOPECCHOHANBHOMN Cpe/Ie;

6)9KOJIOTUYECKOTO BOCTIUTAHMUS:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIIE,
OCHOBE €€ CYIIECTBOBAaHMS, MOHMMaHHE LIEHHOCTH 3J0POBOro M Oe3omacHOro obpaza *XKHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUs MPaBUJI OE€30MaCHOTO MOBEACHHUS MPU paboTe ¢ BElEeCTBaMH,
a TaKXe B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHATh 3HAHHS, TMOMydYaeMble NMPU H3YUYCHHHM XHMHHU, TSI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKpPYXKalollel MPUPOIHON CpeioH, AJis MOBBILIEHUSI YPOBHS SKOJIOTHYECKOM
KYJIbTYpBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUIYECKUX MPOOJIEM U MyTeH MX perIeHus
MOCPEJICTBOM METOJIOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHOM M COIMAIbHOW MPAKTHUKE.

METAIIPEIMETHBIE PE3VJIbTAThI

B cocraBe MerampenMETHBIX pE3yJNbTATOB BBIACISIOT 3HAUMMBIE ISl (OPMHpPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpHSs, MPUHIINI, THIOTe3a, (akT, cucTeMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 3TUX MPEAMETOB (hOpMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAy4YHOW KapTWHE MHUpa, U YHUBEpCaJbHbIC yueOHBIC NEHCTBUA (ITO3HABATEINbHEIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpbIE 00ecrneurnBarOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYLIECTBIICHUIO yUeOHOU JesITeNbHOCTH.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIE ACHCTBUS

bazoBble mornyeckue neMCTBUS:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOCHHMHM 3HAHMIL:
pacKpbIBaTh CMBICII XMUMHUYECKHMX TOHATUNA (BBLACNATH WX XapakTepHbIE IPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH TOHSTUSMH), UCIIOJIB30BATh MOHATHS AJsT OOBSICHEHHS
OTNIETBHBIX (DAKTOB M SIBJICHHWI, BBIOMpATh OCHOBAHMS M KPUTEPUU IS KIACCU(PUKALMH
XUMUYECKUX BEIIECTB M XMMUYECKUX PEaKIINil, yCTaHABIUBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3yYeHUs, CTPOUTD JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 AaHAJIOTHH ), JIEIaTh BHIBOJIBI M 3aKIIFOUCHHUS;

yMEHHE MPUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (pEeIMETHBbIE U MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHUHU MOJEJIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTA),
XuMuueckas ¢GopMyla M ypaBHEHHE XHUMHUYECKOM peakiuu — TpH peUIeHHH y4eOHO-
MO3HABATENbHBIX 3a/lady, C YYETOM OTHUX MOJENbHBIX TMPEACTABICHUN BBISABIATH U
XapaKTEpPU30BaTh CYLIECTBEHHbBIE MPU3HAKK HM3y4YaeMbIX OOBEKTOB — XMMHYECKHUX BEIECTB U
XUMHUYECKUX pPEeaKlUl, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCAX U SBJICHUSX.



basoBeie uccnenoBaTenbcKue eHCTBUSA:

YMEHHE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KadeCTBE OCHOBBI Ui (POPMHUPOBAHHS THUIOTE3bI IO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

nproOpeTeHre OmbiTa 10 TUIAHUPOBAHHIO, OPTaHMW3AlMU W TPOBEICHHUIO YYCHUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOA0M IPOIIecca, CaMOCTOSITENFHO POTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIIATh OTUET O MIPOACIaHHOM paboTe.

Pabota ¢ uadopmarueii:

yMEHHE BbIOMPATh, aHAJTH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3THUHBIX BUIO0B
1 GOpM MPEICTaBICHHS, TOTYIaeMy0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAst TUTEpaTypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOus, pecypchl HMHTepHeTa), KpUTUYECKU
OILIEHMBATH MTPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE TPUMEHSTh Pa3IMuHbIe METOABI U 3aIPOCHI MPHU MOUCKE U 0TOOpE UHPOPMAIH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITTOTHEHUS] YUEOHBIX U MMO3HABATENIbHBIX 33/1a4
OIpeNeIEHHOTO THUMa, MPUOOpPETeHHe OmbITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIZICHUE KYJIbTYPOil aKTUBHOTO MCIIOJIB30BaHUS Pa3THUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHMAJbHYIO (opMy mpencTaBieHUs
MHPOPMALIMK U HWIUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu hopmamu TpaduKu ¥ 1X KOMOWHAIIUSIMHY;

YMEHHE HCTONB30BaTh W aHATU3UPOBATh B TpoIecce yUeOHOM M HCCIIeN0BATENbCKON
JesITeNbHOCTA UH(OPMALIKIO O BIMSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X03sICTBa M TpaHCIIOPTa
Ha COCTOSIHHE OKPY KaloIe MPUPOAHON CpeIbl.

KoMMyHuUKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe el cTBHA:

YMEHHUS 3ajaBaTh BONpPOCHl (B XoAe Juamora W (MJIM) IUCKYCCHMH) IO CYIIECTBY
oOcyxmaeMoll Tembl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIATH MOJyUYEHHBIE PE3yJIbTaThl TO3HABATEIBHOM 1E€ATEIHLHOCTH B YCTHBIX
U TIHChMEHHBIX TEKCTaX; JeJlaTh TPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHHS XHMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOpPHOTO OMbITa, JaOOPAaTOpPHON padOThl MO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, YYEOHOTO MPOCKTA);

yYMEHHUsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABATEIbHON U
HCCIIEIOBATEIbCKON JIEATENIbHOCTU TNPH PEIICHUH BO3HMKAIOIUMX MpoOjeM Ha OCHOBE yuéra
O0IIMX MHTEPECOB W COTJIACOBAHMSA TO3UIMH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPIMHAIIAS COBMECTHBIX JIEHCTBHH, ONpEIeTICHNE KPUTEPUEB 10 OIICHKE KauecTBa
BBITIOJITHEHHOW PabOThI U IpyTHe).

PerynsaruBHble yHUBEpCATbHBIC yUeOHBIC ICHCTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEIENATh eI AeATeIbHOCTH, TNIAHUPOBATh, OCYIIECTBISATH,
KOHTPOJIMPOBATh W TPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESATEIBHOCTb, BHIOUPAThH
HanOonee HS(QeKTUBHbIE CIMOCOOBI pelIeHHsT y4YeOHbIX W TO3HABATENBHBIX  3ajad,
CaMOCTOSITENILHO COCTaBIIATh WM KOPPEKTUPOBAThH MPEUIOKEHHBIH alrOpuTM JEHCTBUHM IpH
BBHITIOJIHEHUH 33JIaHUH ¢ ydYETOM TIIOJlydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUIX, OLIEHUBATh COOTBETCTBHE MOJIYYECHHOTO pe3yJIbTaTa 3asBICHHOW LU,
yMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeAjiaraeéMble B YCIOBUU 3aJaHUI.

[MPEJJMETHBIE PE3YJIbTATBI



B cocraBe mnpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHMIO 00S3aTENbHOTO COAEPIKaHUs,
YCTAaHOBJIEHHOTO JaHHOM (QenepaibHOM paboueld mIporpaMMoi, BBIIEISIOT: OCBOCHHbIE
o0yJaroIMMHCs Hay4Hble 3HAHUsS, yMEHUS U CIOCOOBI JeicTBUH, cnemuduyeckne s
IPEeIMETHOW 00s1acTH «XUMUS», BHUIbl JEATEIBbHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHUSA, €ro
MHTEpIIpeTalny, IpeoOdpa30BaHUIO U IPUMEHEHUIO B PA3INYHBIX YUEOHBIX U HOBBIX CUTYallHsX.

K kxoniy oOydenus B 8 kJiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHUH:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX IMOHATUH: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMech (OAHOpOAHAas U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Jsl XHMHUYECKOTO
3JIEMEHTAa B COEAMHEHHMH, MOJISIPHBIM O0BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
3JEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIIEHNS, XUMUUECKas peaklus, KjIacCuPpUKaus
peaKlMii: peakliui COeIMHEHHUSI, PEAKLIUN PA3JIOKEHUS, PEAKIINH 3aMEILECHUs], PeaKIun
oOMeHa, 3K30- ¥ IHJ0TEPMUYECKUE PEAKINH, TeII0BON 3(h(eKT peakuuu, siipo aroma,
ANIEKTPOHHBIN CIIOM aroma, aToMHas opOWTanb, pajuyCc aromMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HENOJspHas KOBAJIEHTHAs CBS3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHMOH,
pacTBOp, MaccoBas A0JIs BEIleCTBa (IPOLIEHTHAs! KOHLEHTPALUs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATUA WU MPUMEHATH 3TU
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIIONb30BaTh XMMHMYECKYI0 CHMBOJUKY JJsi COCTaBieHHS (OpMyJT BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpE/IETSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTETCHb
OKHCJICHHSI DJIEMEHTOB B OMHApHBIX COEIWHEHMAX, MPHUHAMIEKHOCTh BEIIECTB K
OIpenesIiEHHOMY KJIaccy COEIMHEHMH 1o (opMmynam, BHI XHUMHUYECKOH CBS3H
(xoBaJIeHTHasi 1 MOHHAs) B HEOPraHUYECKUX COCTUHEHMSIX;

packpsiBaTh cMmblca llepuoanueckoro 3akona J[. M. MeHaeneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEILECTB,
ITOCTOSIHCTBA COCTABa, ATOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOTapo;

ONMCHIBaTh M XapakTepu3oBaTh TabnmuHyto ¢Gopmy Ilepuonnyeckoil cHUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pasziuyarh MOHITHUS «TJIaBHasg mnoAarpynna (A-rpynma)» u
«mobounas moxarpymnma (b-rpymma)», mansie ¥ OoONbIIME TIEPUOIBI, COOTHOCHTH
0003HaUeHHUs, KOTOpble UMerTcs B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
sanemenToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sjapa, oO0Iee 4YHCIO DHIEKTPOHOB H
pacnpeesieHue UX Mo dJIEKTPOHHBIM CII0AM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPraHMUYECKHE BEIEeCTBA, XUMUYECKUE
peaknuu (IO YMCIy U COCTAaBy YYacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

XapakTepu30BaTh (ONMUCHIBATH) OOIIME XWMHUYECKHUE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  MOJTBEp)KJasi  ONUCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPALLICHUH B Pa3IMUHBIX yCIOBUSIX;



BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COeAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XMMHUYECKOM peaklnu;

MPUMEHATh OCHOBHBIC ONEpPAlMM MBICIUTEIBLHON NEATEIbHOCTH — aHaJU3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3AINIO, KIACCU(PHUKAIINIO, BBIIBICHUE MPUUYUHHO--
CIIEICTBEHHBIX CBS3€H — Ui M3yYEHHUS CBOWCTB BEIIECTB M XMUMHUYECKHUX peaKlui,
€CTECTBEHHO-HAY4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOJEHME,  H3MEpEHHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHBIM U MBICICHHBIN);

clleoBaTh MpaBWJIaM [OJb30BaHUS XUMHYECKOM TMOCYJ0OM U J1adOpaTopHBIM
o0Opy/OBaHUEM, a TaK)Ke IpaBHJaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMpeeIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA, IMJIAHUPOBAThH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOUEN U
KHCJIOT C TOMOIIBIO0 UHJIMKATOPOB (JIakMyc, (heHOI(TaTeHH, METUIOPAHX U APYTHE).

K konny oOyueHus B 9 kjacce nmpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHUYECKHU DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHULIATEIBHOCT, CTEICHb OKHUCIICHUS, XMMHMYECKas pPEaKlHs, XUMUYeCKas
CBSI3b, TEIIOBOW 3(PPEKT peakuu, MoJib, MOJISPHBIH 00BEM, pacTBOP, IEKTPOJIHTHI,
HEBJICKTPOJUTBI, AJIEKTPOIUTUYECKAs JUCCOLMAINA, peakMH HOHHOIo OOMEHa,
KaTaJn3aTop, XHWMHYECKOE paBHOBEcHE, OOpaTuMble U HeoOpaTUMbIE pPEaKIUy,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKUMM,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUECKasi CBS3b
(koBaJIeHTHasi, HMOHHAs, MeETaJNIM4ecKas), KpUCTAJUIMUECKas pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH peakluu, MpeleibHO JOMyCcTUMas
koHneHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHH M MPUMEHSTH 3TH
MIOHATHSA IIPU ONMCAHUM BEILECTB U UX IPEBPAICHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJeHHs (HOPMYJ BEIIECTB |
YPaBHEHUN XUMHUUYECKUX PEAKIIHIL;

ONpEAENsATh BaJEHTHOCTb M CTENEHb OKHUCJIEHUS XUMHYECKHX JJIEMEHTOB B
COCIUHECHMIX Pa3IMYHOIO COCTaBa, IMPHHAUICKHOCTH BEILECTB K OINPEAEIECHHOMY
KJIacCy COCAMHEHHH 1o ¢GopMysaMm, BUJ XUMHUYECKON CBsI3W (KOBaJIGHTHAs, MOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COEIMHEHUSX, 3aps)l HOHA MO XHMHYECKOM
dbopmyIe, Xxapakrep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKOU pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHUE: ONHUCHIBATh M XapaKTepH30BaTh TabauuHyo ¢Gopmy Ilepuomuueckoii
CUCTEMBl XMMMYECKHX D3JIEMEHTOB: pa3iIuyaTh IOHATHS «IJIaBHas mnoarpymmna (A-
rpynma)» W «nobouynas mnoxrpymma (b-rpymma)», mamsie ¥ OonbIIMe TEPHOIDI,
COOTHOCHUTh 00O03HAYeHHs, KOTOpBIE HMEIOTCS B MEPUOIUYECKON Tabmuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHMS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, oo1iee YUCIo AMEKTPOHOB U paclpeiesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB 5JJIEMEHTOB MU UX



COCIMHEHMI B Mpejesiax MajbIX MEPUOJIOB U TJIaBHBIX MOArPYII C YYETOM CTPOCHHS
HX aTOMOB;

KIIACCU(UITUPOBATh XUMHUYECKHE AIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCIY W COCTaBY Y4YacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
3G exTy, M0 UBMEHEHUIO CTETICHEH OKUCIICHUSI XUMHYECKHIX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) oOmMe M crneuuduueckue XUMHYECKHe CBOHCTBA
HpOCTI)IX N CIIOXXHBIX BCHICCTB, HOIITBep)KI[aSI OIThuCaHuec HpI/IMepaMI/I MOJICKYHSIpHBIX 158
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN;

COCTABJIATh YPABHEHUS AJIEKTPOJIUTUYECKON AUCCOLUALMM KUCIIOT, IIEJI0YEH U COJIEH,
MTOJTHBIE W COKpAIIEHHBIC YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YpaBHEHUs PEaKIIHi,
HO}ITBep)KHaI-OHH/IX CymeCTBOBaHI/Ie FGHGTI/I‘—IGCKOﬁ CBSI3H Me>1<)1y BCIICCTBAMHU
Pa3IMYHBIX KIIACCOB;

paCKpBIBaTB CYHIHOCTB OKHCIINTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ HOCpe)ICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OanaHca ATHX PeaKIIuii;

HpOFHOSI/IpOBaTB CBOﬁCTBa BCIIICCTB B 3aBUCHUMOCTH OT HUX CTpOGHI/ISI, BO3MOXHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCI/ITe.]'H)HYIO MOJ'IeKy.TISIpHYIO 158 MOJ'ISIpHYIO MacCChl B€IICCTB, MaCCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o (GopMylie COeAMHEHNUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJANTH PACUYETHI 110 YPABHECHUIO XUMUYECKON PEaKIUu;

coOno/IaTh MpaBWa TMOJb30BAHMS XHUMHYECKOW TIOCYI0M U J1abopaTOpHBIM
o0opyoBaHHWEM, a TakKe TMpaBWiia OOpaIieHHS C BEIISCTBAMH B COOTBETCTBHH C
I/IHCprKLII/ISIMI/I 110 BBIITOJIHCHUIO na60paT0pHHx XUMHUYECCKUX OIIBITOB I10 HOHy‘-ICHI/IIO
U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHUAaKa M YTIIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIOIINE KAaYeCTBEHHBIM COCTAB PA3IMYHBIX BEIICCTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHUI-, MOIUI-, KapOoHaT-, docdar-,
CHJIMKAT-, cyan)aT-, FI/IILPOKCI/I[[-I/IOHI)I, KaTUOHbI aMMOHHA W WOHBI I/I3y‘~I€HHBIX
MCTAIJIOB, HpI/ICyTCTBYIOHII/Ie B BOJIHBIX paCTBOan H€OpFaHI/IT~I€CKI/IX BCUICCTB,
MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AESATENbHOCTU — aHAJIU3 U CUHTE3,
CpaBHeHI/IC, O606III€HI/I€, CUCTEMATHU3allUI0, BbISABICHHUC HpI/I‘-II/IHHO-CJIGIICTBeHHI)IX
CBSI3eM — JJISI M3YYEHHsI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUN, €CTECTBEHHO-
Hay4YHbBICE METOABl TO3HAHWS — HAOJIOJEHWEe, W3MEPEeHHE, MOJICIHUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICTICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KonuyectBo uacos
Ne HanmMeHnoBanue pa3zienoB u TeM DnexTpoHHbIE (LIUPPOBLIE)
KoHTponbHbIE [IpakTrueckue
n/n HPOTrPaMMBI Bcero 00pa3oBaTebHbIE PECYPChI
paboThI paboThI
Paznen 1.1lepBoHavanbHble XUMUYECKUE TOHITHS
Xumust — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK

' HPAKTUYECKOI JIeATeTbHOCTH https://m.edsoo.ru/7f41837¢c

yeJioBeKa

12 BemecTBa n xuMuueckue 15 | 0 bu6mmoreka [IOK

' peakiuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2.Baxueilne npeacTaBUTeNN HEOPraHUYECKUX BEILIECTB
71 Bosnyx. Kucnopon. Ilonsarue 6 0 0 bubnuoreka [JOK

' 00 okcHaax https://m.edsoo.ru/7f41837¢
29 Bonopoxa.Ilonsatue o kuciorax 2 0 | bubnuoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [Tonsatue 06 5 | | bubnuoreka [JOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 1 | | bu6mmoreka [JOK

' HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuonnueckas cucrema xumuueckux siuementoB J[. . Menneneesa.

cBs13b. OKHUCIUTEIIBHO-BOCCTAHOBUTEILHBIC pCakuuun

Crtpoenue aTOMOB. XMHUYECKAsI




[Tepunonnuecknii 3aK0H 1

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
XUMHYECKHX 3aeMeHTOoB JI. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
Xumuueckas CBs3b.

3.2 OKHCH;ferLHf)- : 8 Bubmmorexa LHOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBHBIC PEaKIIUU
Hroro no pazgeny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KonnuecTtBO yacoB

OnekTpoHHbIE (IU(PPOBLIE)

Nen/m | HammeHOBaHHE pa3/ienioB ¥ TEM MPOTPaMMBI KoHTpOIbHBI [TpakTryecKue
Bcero o0pa3zoBaTeNbHBIE PECYPCHI
€ paboThl paboThI
Paznen 1.BemiecTBO 1 XMMUYECKUE PEAKITUU
[ToBTOpenue u yriryOiaeHne 3HaHUN bu6muoreka [IOK
1.1 5 1 0
OCHOBHBIX Pa3J/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmorexa [JOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIIUTUYECKAS TUCCOLIAALINS. ? | | bu6mmoteka [IOK
' XHWMHUYECKUE PEaKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2.HemeTtasmsl 1 MX COeAMHEHMSI
21 OO6mrast XapaKTepUCTUKA XUMHUECKIX 4 0 | bu6mmoteka [IOK
' anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22| anevierron VIA-rpymns. Cepan et : ; o | bromorelOK
' PyTHBL. &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
006
2.3 anelﬁzfoa]f i;fpmzﬁ ZT(::I[I;S:E; U UX 7 0 1 bubmorexa HOK
' TPyTHIBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHMSI
06
24| oneverron IVA-pymns. Viepox : 1 , | bubworexa LOK
' . py ’ POl https://m.edsoo.ru/7f41a636
KPEMHUI ¥ UX COCAMHCHUS
Hroro no pazneny 25




Pa3nen 3.MeTtamiel 1 UX COETUHEHU

3.1 06 i 4 but6mmoreka [IOK
. e https://m.edsoo.ru/7f41a636
3.2 B i 16 bu6mmoteka [IOK
. QKHEUIITNE METAJUTBI Ml KX COCTUHCHHUS Dt odeoo /7418636
Hroro no pazgeny 20
Paznen 4. Xumus u okpysxaromas cpeaa
4.1 B OBEKa 3 bu6morexa [{JOK
‘ PR T YRTpTn, B e https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p 3 bu6mmoreka [IOK
S e https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







[TOYPOYHOE ITJIAHMPOBAHUE

8 KITACC
KonuyecTBo uacos JHara
No DIIeKTPOHHBIEC IU(PPOBHIC
Tema ypoka Konrtponbnsie | IlpakTnueckue | H3YYCHH
n/m Bcero 00pa3oBaTenbHBIE PECYPCHI
paboTsI paboThI 1
1 [Ipenmet xumuu. Poias XuMuu B 5KU3HU 1 0 0 bubnunoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
but6mmoreka [{OK
2 IT 1 0 0
OHSATHE O METOJIaX MO3HAHUS B XUMHH https://m edsoo ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B 1a00paTOPUU U TPUEMBI | 0 | bubnuoreka [JOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
4 YucTele BemecTBa 1 cMecH. CIIoCOOBI 1 0 0 but6mmoreka [JOK
paszzieneHus cMecei https://m.edsoo.ru/ff0d26ca
. HpaKTfIt(IeCKaﬂ paborta Ne 2 «Pa3nenenue 1 . 1 Butmorexa LIOK
cMmeceil (Ha mpuMepe OUUCTKU
. PHMED https://m.edsoo.ru/ff0d28c8
MOBapEeHHOM CcOMn)»
bubnuoreka [JOK
6 A 1 0 0
TOMBL H MOTCIY IR https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKUe 3JIEMEHTHI. 3HAKU 1 0 0 bubmuoreka [JOK




(CI/IMBOJ'IBI) XUMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 COXKHBIE BEIIECTBA bubmmoreia LIOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOIe o6 VICHIE bubnmnoreka [JOK
TOMHO-MOJICKYJISIPHOE YICHH
YIApHOe Y https://m.edsoo.ru/ff0d2d50
3 .
10| Xutucexa dopwya. Baserrnocrs bitmmorera LIOK
pMya. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
1 OtHocuUTeNbHAsl aTOMHAs Macca. bubmmoreka [JOK
OTtHOcuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10711 XUMHAYECKOTr0 3JIEMEHTa but6mmoreka [JOK
B COCJMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubnmoreka [IOK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 dOU3NUECKUE U XUMUYECKHE SIBIICHUS. but6mmoreka [JOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKaHUS bubmuoteka [IOK
XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUsI MacChl BEHIECTB. bubnuoreka [IOK
XHUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
; Berancnenus KO:WI:CTBa, MaccmeCK BuGmorexa IOK
BHCHUSM XUMHUYECKUX
BeLueCle,a noyp https://m.edsoo.ru/ff0d5708
peakuit
K o
15| (commmonns, pratomenn, svenonns biorera LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK




sHImKIoneauct. O6o0IIeHne 1
cHCTEMAaTH3aINs 3HAHUH

https://m.edsoo.ru/ff0d40c4

Konrponsnas padora Nel mo reme

but6mmoreka [JOK

20
«BeiecTBa U XUMHUYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
B — .C
21| novayxa. Knnopoa — aneviert BrGiorexa LIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
o -
” 113?;%(;:1(;4;: 1;1 aXI/IMI/I‘IjCKI;IeeCBOI/ICTBa BuGmiorexa 1IOK
KHCJT KIIUWA OKUCIICHUS
POZAa (peait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTre 006 okcuaax
” CH60006LI HonyquZIﬂ KI/ICJ‘IeopocflCa B Butorexa LIOK
aboparopuu ¥ MPOMBIIUICHHOCTH.
abopatop P https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoil 3¢ ekt XuMuIecKoi
peaKkLnH, MOHATHE O TEPMOXUMHUYECKOM bubnmnorexa [JOK
24
YPaBHEHUH, IK30- U SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaxusax
y gonm/nso (uedTb, yrosp u Me;aH). BuGmorexa LIOK
arpsi3HeHHe BO3/yXa, CIIOCOOBI €ro
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUSI
y Hl?IaKTI/IquKaSI I:?)ZOTaa Nge3 HC; TzMs . Butmorexa LIOK
«ITony4yenne u coOupanue Kuci ,
Hy . P PO https://m.edsoo.ru/ff0d4ae2
U3yUYeHHE €ro CBOHCTBY»
7 Bonopon — snemeHt u nipocroe bubnmoreka [IOK
BenlecTBo. HaxoxneHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3NYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojgopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KMCIOTaX U COJIIX bubnuoreka [JOK




https://m.edsoo.ru/ff0d50d2

Crioco0bl TToTydeHusT BOAOPO/Ia B

bubnuoreka [JOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31| lonyuere n cosupane sozoposs bimnorera LIOK
' o HOPOAA, https://m.edsoo.ru/ff0d442
W3YYEHUE €r0 CBOMCTBY»
1 Mosipabiii 00bEM ra30B. 3aK0OH bubnmnoreka [JOK
ABorajipo https://m.edsoo.ru/ff0d542¢
B 6péma,
| Do s s
o . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B OBE
34 B;E(:II{:}I(I)M galf e:; Il;z: TCO;OI;Z 3aKOHa bubmmoreia LIOK
P . pearti . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMUYECKHE CBOICTBA bubnmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. ITonstue 00 but6mmoreka [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
B .H
| o e fene
B P DL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padorta Ne 5 mo Teme
«IIpuroroBiieHrEe PacTBOPOB C bub6nuoreka [IOK
38 . . .
ompeaeaEHHON MAaCcCOBOM J0JICH https://m.edsoo.ru/ff0d5eba
PAaCTBOPEHHOTO BEIIECTBA»
39 Konrponsnas padora Ne2 o reme bu6nuoreka LIOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342




OKcuzbl: cocTaB, KiaccupUKaIIMs,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H o
I
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUSA: COCTaB, KJIacCU(UKALINA, bubnmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue n XuMHU4ECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, but6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyuyenue u XMMUYECKUE CBOMCTBA bubnuoteka [{IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
C : >
16| cnocotm nomcnm. mtare Eumorexa LIOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTtuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME bu6muoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
I'eneTnueckas cBs3b MEXKIY KJIacCaMu bubnuoteka [{IOK
48 .
HEOPTaHUYECKUX COCAMHCHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [{OK
49 00600 i
OOTICHIE I CHOTEMATHSALIA SHATIH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
E OHTpOJbHas padora Ne3 o Teme BuGmorexa IOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coenrHeHnn"

https://m.edsoo.ru/00ad9ela




HepBHe IIOIIBITKH KJ'IaCCI/Iq)I/IKaHI/II/I

51 ec anemMeHTOoB. I1o eo bubmorexa LIOK
XUMHYECKUX 371eMeHTOB. [lonsaTu
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0H U
proa but6mmoreka [JOK
52 [Tepuoanueckas cucteMa XUMHYECKUAX
https://m.edsoo.ru/00adas2c
anementoB JI. 1. Menaeneera
53 enito o bubmuoreka [JOK
WOJIbl, TPYIIIBL, TT TITTBI
PHOZEL TPY APy https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
anep. 3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 2IeKTPOHHBIX 000JI0UeK
p p . bubnunoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnonnueckon
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa J1jist
57 pa3BUTHsA HayKu U npaktuku. /1. 1. bubnuoteka [{IOK
MenneneeB — y4&HbIH, MeIaror u https://m.edsoo.ru/00ada96e
rpa)xIaHuH
DJIEKTPOOTPHULIATEIIHLHOCTH AaTOMOB bubnmnoreka [JOK
58
XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 HNonnas xumuyeckas CBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nosspHas XuMu4eckas bubnuoreka [{IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenmonsipHas XUMHYECKast bubnuorexa [JOK




CBSI3b https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIIEHUS 1 bubmmoreia LIOK
https://m.edsoo.ru/00adae28

63 OKHCIIUTETbHO-BOCCTAHOBUTEIIbHbBIE 1 bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076

64 OkuCIUTEIN U BOCCTAHOBUTEIN 1 bubmmoreka HOK
https://m.edsoo.ru/00adb076

65 Kontponbnas pabota Ne4 no teme | bubnuoreka LIOK
«CTpoeHre aroMa. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486

66 PezepsHslii ypok. O0o0mmenue u | bu6nuoreka IIOK
CUCTEMAaTHU3ALIMs 3HAHUN https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011eH1e u | bubnmnoreka [JOK
cUCTeMaTH3allus 3HAaHUH https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
CUCTEMAaTHU3alIMsI 3HAHUN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KonmuecTtBo wacos Jlata
No DNeKTPOHHBIE IU(PPOBHIC
Tema ypoka Konrposbnsle | IIpakTnueckue | H3Y4YCHH
/11 Bcero 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI A
[lepuonnuecknii 3aK0H.
proa bubmuoreka [JOK
1 [Tepuoanyeckas cucteMa XUMHYECKUX 1 0 0
https://m.edsoo.ru/00adb59e
snemenToB M. 1. MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
) . P | 0 0 but6mmoreka [JOK
CBOMCTB XUMHUYECKHUX JIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MIEPHOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnuoteka [{IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMU4YeCcKon CBSA3W U THITBI | 0 0 but6mmoreka [JOK
KPUCTAJUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IloBTOpEHNUE U yriTyOieHHEe 3HAHUH 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiiacca»
6 Knaccudukanus XuMuaeckux | 0 0 but6mmoreka [{OK
peaKIuii o Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMUYECKOMN
. 0 p | 0 0 but6mmoreka [JOK
eakuu. [IoHATHE O TOMOTEHHBIX U
peardt https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIHSIX
[ToHsTHE 0 XUMUYECKOM PAaBHOBECHH.
2 @DakTOpPBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6nuoreka LIOK
XUMHUUYECKOHN PEAaKIUU U TIOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS




OKHUCITUTEIIEHO-BOCCTAHOBUTEILHEIC

bubmuoreka [JOK

IIPUMEHEHUE

9
peakuuu https://m.edsoo.ru/00adcade
T N
10 | mmcconmamm, Cumsmme u cratie BuGmorera LIOK
a HHATH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIni bubmmorexa [OK
yp beait https://m.edsoo.ru/00add448
X N
12| oconamii n cnere npexcrancui o6 BuGorera LIOK
. ped https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
X N N
13 > I/Iewzjzlzile/l; I/Ic;(z)lgcma CoOJIell B CBETE BuGmorexa LIOK
et . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHICCKON TUCCOLINAITIT
14 IMousgarue o ruaponuse coiei bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O00011eHrEe U cCUCTEMAaTU3alIU bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 [TpakTrueckas paborta Ne 1. «Pemenue bubnmnoreka [JOK
9KCIIEPUMEHTAJIbHBIX 3374a4» https://m.edsoo.ru/00addbfa
K oora Ne2
17| Onextpommmcexas wnccowas uGmorera LIOK
P A HHAT. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKlUy B PACTBOPAX»
00 .
18| Xvurscore cnoficraa na npivicpe BuGinorera LIOK
PHMEp https://m.edsoo.ru/00addfe2
XJIopa
X .C )
JIOPOBOIOPOT C OJITHAs KUCIIOTa BuGmiorexa LIOK
19 XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,

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




[TpakTrueckas padota Ne 2 o Teme

20 oVaerIe CosHON KHCTo bubnuoreka [JOK
«ITomyuyeHne coNstHON KUCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brraucnenus o ypaBHEHUSIM
21 e eayp - oo o . but6mmoreka [JOK
XUMHUYECKHUX PEaKIIUid, €CJIU OJIUH U
P https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO01mast xapakTeprcTUKa dJIEMEHTOB bubnuotexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJOTpONHbIE MOAU(PUKAIIUNA CEPBHI.
. > Tp mad L ! p : bubmmoreka [IOK
ax0XJICHHE Cepbl U €€ COeTUHEHUI B
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHUE CBOMCTBA CEepBI
24 CepoBogopoJ1, CTpocHHE, (HPU3HUECKUE bubnuorexa [JOK
1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)H3I/IquKHIe) u XI/II\I/I)I/I‘leCKI/Ie CBONCTBA bubmmoreia IOK
’ https://m.edsoo.ru/00adea28
PUMEHEHHE
XUMUYECKUE PeaKIluu, JIeKaIIe B
OCHOBE TIPOMBIIIJICHHOTO CTII0c00a
MOJTYYCHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
26
XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel cpelibl COeAMHEHUSIMU
cepbl
7 Brruncnenue MaccoBoii 01U BBIXO/1a bubmuoreka [JOK
MPOTyKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO01mast xapakTeprcTUKa JIEMEHTOB
73 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoteka [{IOK

B Iipupoje, GU3NIECcKue u
XUMHUYECKHE CBOMCTBA

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




AMMHak, ero puznyeckue u

29 XMMHYECKHUE CBOMCTBA, MOJyYEHUE U bromiorexa OK
’ https://m.edsoo.ru/00adf004
MpUMEHEHHE
[Ipaktruueckas padota Ne 3 o Teme
30 «l?lonyquHe athHaKa, U3y4EHHUE ero bubmmorexa LIOK
i https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCNOTa, e€ pusnyeckue u bu6muoteka [IOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 yaoOpeHuit. XuMudeckoe 3I:1rp;13HeHHe bromiorexa OK

N https://m.edsoo.ru/00adf518
OKpYKaroIIel cpelibl COeAMHEHUSIMU
azoTa
®ocdop. Oxcua pochopa (V) u
33 Q)ocgoﬁﬁaﬂ ann((i))Ta,q)@IEsn(qezzxne " bubmmoreka HOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTyICHHE
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIbHBIX YI00pCHUH. bu6nuoreka LIOK

34 .
3arpsi3HEHUE NPUPOJHON CPEJIBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

35 npnpﬁﬂi gmnﬁ){ecg&e Y XUMHYECKHUE bromiorexa LOK
cBOHCTEA https://m.edsoo.ru/00adfd9c
Oxcusl yraeposaa, ux pusudeckue u

36 XUMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKOJIOTUYECKHE MPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuaoM yraepoza (IV)

37 YronbHas KACIOTa U €€ CONU bubmuoreka [JOK




https://m.edso00.ru/00aec006¢

[TpakTrueckas padorta Ne 4 o teme
"IlosrydyeHune yrieKucioro rasa.

but6mmoreka [JOK

38
KauectBenHast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHavabHBIC TTOHATHUS 00
19 P but6mmoreka [{OK
OpraHUYECKUX BEIIESCTBAX KaK O
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIepoaa
but6mmoreka [JOK
40 Kpemnuii u ero coeguHeHUs
P https://m.edsoo.ru/00ae080a
[TpakTtruueckas padota Ne 5. Pemnienue

41 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnoreka [JOK
«BakHeWIMe HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHSI»

Kontposnbnas padota Ne3 no teme
P N P bubnuotexa [JOK
42 «Baxueite HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTMHCHHMSI»
OO01mas xapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U but6mmoreka [{OK
MeTaJlIIMYeCcKasi KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. PuU3NUeCKre CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIJIOB.

44 e K bubmuoreka [JOK

JEKTPOXUMHUCCKHUH PsIJT
P . P https://m.edsoo.ru/00ael 156
HaANPSHKEHUN METalIOB
45 OO0mue crocoObI MOTyYeHUs but6mmoreka [{OK

MeTauioB. CiiaBel. Beraucinenus mo

https://m.edsoo.ru/00ael156




YPaBHCHUAM XUMHUUCCKUX peaKuHﬁ,
€CJIM OOWH U3 pCar€cHTOB COACPKUT
npumMecu

46 IToHsATHE O KOPPO3UU METAIUIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmmoreka [JOK

47 [lenotnbie MeTaIb httDs://m.edS(I)_E).ru/Oan14b2

43 OKcubl ¥ THAPOKCU/IBI HATPUSA U but6mmoreka [{OK

KaJTUs https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAILIIBI — bu6mmotexa [IOK

KaJIbIUI 1 MarHHi https://m.edsoo.ru/00ael5e8

50 Baxneiimme coennHEHUS KaJIbIIUA bubmmorexa OK
https://m.edsoo.ru/00ael5e8

51 O6o6uvleHI/Ie A CUCTEMAaTU3aLUs

3HAHUI

5 JKécTkocTh BOABI U CIOCOOEI €€ bubnuoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886

5 | oo votnerom bimmorera LIOK
yerpanemnus” https://m.edsoo.ru/00aelae8

. Bbubnuoreka IHOK
>4 AdioMHHHH httns://m.edS(I)lo.ru/Oan 1c64

55 AM@oTepHbIe cBONCTBA OKCHIA U bubnmoreka [JOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64

bubnmoreka [JOK

36 Keneso httns://m.edS(I)_E).ru/Oan 1d86

57 OKcuibl, TUIIPOKCHUIBI U COJIM JKEJIe3a bubnmoreka [JOK




(IT) u xxene3a (III)

https://m.edsoo.ru/00ae35e6

O0001IEHNE U CUCTEMATHU3AIINS

58 .
3HaHUH
[TpakTtrnueckast padota Ne 7. Pemnienue
59 DKCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME bubmuoreka [IOK
«Baxxnelime MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCZIMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHAYECKHUX PEaKIUi, €CIIA OJIH U3
peareHToB J1aH B U30BITKE WU bubnmoreka [JOK
60
COJICP)KUT IpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJa MPOAYKTa
peaxkumn
61 O06o001IeHne U cUCTeMaTH3aIUs
3HAHUI
KontponsHast padora Ne4 o reme
62 «Baxxnenumme MeTaJlIbl U UX
COCIIMHEHUS
BemecTBa u Matepuaisl B bubmuoreka [JOK
63 .
[MOBCEIHEBHON XU3HU YET0BEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arps3HEHUE bu6nuoreka LIOK
64 .
OKpY KaroIien cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun bubnuoteka [IOK
9KOJIOTHYECKUX TPoOIEM https://m.edsoo.ru/00ae4270
PesepsHblit ypok. O600uieHue u bubnuoreka [IOK
66 .
cUCTEeMaTH3aIIMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHsblit ypok. O6001IeHNE U bubnuoreka [IOK

CUCTEMATU3alug 3HaAaHUU

https://m.edsoo.ru/00adb33c¢




68

PesepHbIii ypok. O6001ICHHE 1
cUCTeMaTu3alus 3HaHu|

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

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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YYEBHO-METOJNMYECKOE OBECITEYEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbBI 1JIA1 YUEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIIHOHEPHOE OOIIECTBO
«M3narensctBo «lIpocsemenne» 2023r

» Xumus, 9 kiacc/ yuebnuk ["abpuensa O.C- 2 —e u3j., crepeotnit.- M: Jpoda, 2014

Xumus 8 kimacc. Kontponbaeie padoTel k yueonuky O.C. 'abpuensna. Xumus 8 kiiacc. —
yueoHoe mocobue/ O.C IN'abpuensn, B.I'. Kpacrosa. M.: [Ipoda,2017

Xumust 9 xknacc. KontponsHble 1 poBepouHbie paboThl K yueOnuky O.C. 'abpuensHa. Xumus

9xuacc. —yuebHoe mocobue/ O.C INabpuensn, [1.H. bepeskun, A.A. Ymakosa. M.: [Ipo¢a,2013

METOANYECKHUE MATEPUAJIBI AJI51 YUUTEJIA

Xumus, 8 knacce/I'adpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIECTBO
"UznarensctBO "l[IpocBemenne"” 2023

* Xumus, 9 knacc/ yueOnuk ['abpuensu O.C- 2 —e uzn., crepeorturt.- M: [lpoda, 2014
COopnuk 3anad u ynpaxHenwnid, 8 knacc/['abpuensu O.C., Tpuryouak 1.B., AkunonepHoe
obmectBo "M3marensctBo "lIpocrenienue"

Xumus 8§ kimacc. Kontponbabie padoTel k yueonuky O.C. ['abpuensna. Xumus 8 kiiacc. —
yueoHoe nmocobue/ O.C IN'abpuensu,B.I" Kpacnosa. M.: [lpoda,2017

ITpoBepounsie U KOHTpOJIbHBIE paboTh, 8 Kiacc/["abpuensn O.C., JIpicoBa I'.I"., AkunonepHoe
obmectBo "M3marensctBo "lIpocremnienue"

Xumust 9 knacc. KontponsHble 1 npoBepouHbie padboThl K yueOnuky O.C. 'abpuensHa. Xumus
9 knacc. —yuebHoe nocobue/ O.C I'abpuensia , [I.H. bepe3kun, A.A. Ymakosa. M.:

Hpoda,2013



HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBhI CETU UHTEPHET
HNudopmanmonnas cucrema "EquHoe OKHO A0CTyma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru Poccuiickuii o6meobpa3oBaTenbhblii moptan http://school-
collection.edu.ru

Enunas konnekuus nudpoBsix 00pa3oBaTenbHBIX pecypcos http://www.school.edu.ru
Bonbmas nepemena: caiiT unpopmaronsoit nognepxku OLITPO
http://www.newseducation.ru CriyTHUKOBBIH KaHaJ €IUHON 00pazoBaTeIbHOM
uHPOPMaLIMOHHOM cpesl http://sputnik.mto.ru Yuurensckas razera http://www.ug.ru
I"azera «IlepBoe centsOps» http://ps.1september.ru

https://videouroki.net

https://interneturok.ru

https://foxford.ru

https://biouroki.ru

https://www.yaklass.ru






