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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli mporpaMmbl BOCIIUTAaHUS U ¢ Y4ETOM KOHLENIMH IpENoJaBaHus y4eOHOro Mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJIEpPKAHUE, IPEIyCMATPUBAET paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 0O0yYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CIOCOOHOCTEH oOyuaromumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBILIUICHHS, 3aKJIaJblBa€T OCHOBBI I[€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ] B DJKOJIOTHYECKOE 0Opa3oBaHuE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM dTarie € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:KaHMsl MPOTrpaMMbl MO0 XUMHH c(hOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEILHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEACTABJICHUN 00 AJIEKTPOJUTUUECKON AMCCOLMALIMM BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYyYHOMY 3HAHHUIO U METO/IaM MO3HaHUs B HayKe. 3yueHune XuMuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHHr XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUf,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIST PA3ITMYHBIX BUOB JICITEIBHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TPH HW3YYCHUW XHUMHUHU, NPUMEHATh HX TPH pelieHuu mpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHUSI CBOETO 3J0POBBbSI M OKPYXAIOMIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoQ sl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIET0 00yUeHUsI.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHAST MOJICKYJIIpHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHass macca. B3auMoOcCBsI3b KOJIMUECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

du3nueckue M XMMHUYECKHE SIBICHHUS. XUMUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJI0H, MpaBwiIaMu paboOThl B Jaboparopuu M mpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE U KOHJCHCAIMS BOJbI) MU XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kele3a c¢ pactBopoM coiu menu (), usydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHE U ONHCAHUE
pEe3yNbTAaTOB MPOBEJAEHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MACChI, CO3/IaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOMCTBA (peaKIuy TOPEHUS).
Oxkcuapl. [lpumenenue xucmopoma. CrocoObl MOTyYeHUS KHCIOpojaa B JjabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBO. HaxokneHue Boopoja B IMPUPOJE,
buznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbel. HackimeHueie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pacTtBope. XuMudeckue cBoicTtBa Boabl. OcHOBaHUA. Poibp pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoleoOpasyomue. Homenkiatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3nUecKHMe M XHUMHYECKHE CBOMCTBAa OCHOBaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosneil. @uznueckue U XuMU4eckue cBoicTBa coieil. [lonydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOJCHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HaTpueM U KajbllieM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojieiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOIl KHCIOTHI, KHUCIOT C MeETaIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckass cucrema xummu4yeckux jiemenros /. HU.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJUIbI, TaJOTeHbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HUECKUd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M ILIEJIOYEd, IPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 HCIIOJIIb30BAaHME Kak OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCH(pUKalus,  [EePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUEe BEITUYMHBI, SAMHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoauueckass cucrema XuMH4YecKMX d3seMeHtoB /[l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cuctemMe U CTpOEHUEM X aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYAaCTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTMEe O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsartue o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlIeHUE YPAaBHEHHHM OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOW auccorumanuu. KadecTBeHHbIE peakIUud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakUuu OT BO3JCHCTBHUS pa3iMYHbIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKU MPOTEKaHHS peakiui HWOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX pPEaKIUi Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHUMepe XJopa (B3aUMOJCHCTBHE C MeETallJlaMH, HEMETaJUIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHue, (U3NYecKHe M XMMUYeckue cBoWcTBa. OKCHABI Cephl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4deHHs CepHOM KucioThl. llpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHue. Conu aMMOHMUS, UX (HU3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJed aMMOHMS B KaueCTBE MHUHEPAJIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOAN(DUKAIINK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIEe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uoHbl. cmosb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HPOAYKTH HX MepepabOTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHE CBOWCTBA, MOJY4YEHHE U IpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, »ene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COEAUHEHUMN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C TPOIECCOM aACOPOIMU PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOAYKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nostoxkenus B [lepuonnueckoi cucreme xumudeckux aiemeHTos Jl. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOMmue crocoObl MONy4YeHHs] MeTAIIOB. [IOHATHE O KOPPO3WH METAUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHUE B Mpupoje. OPuznueckue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHtoB [[. M. MenneneeBa, CTpoO€HHME KX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux saemeHToB . U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aTOMa, HaxoKJeHue B npupoae. Ousznyeckue U XUMUUECKHE CBOICTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEPHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUATIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOW JKU3HU 4esoBeka. be3onacHoe MConb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, nanee — [1/IK). Pons Xxumuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK ¥ MOHSITHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIS1 OT/AEIBbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.
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OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(P(eKT, TEXHOIOTHS, MaTepPHAIBI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHME BEIECTBA, ra3,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuHte3, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHbIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMHA W PACHIMPEHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, TPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIOBEKa ¢ MPUPOTHON CPEIoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBUI W HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMPIpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
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YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3TUYHbIE METO/IBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJICHUE KYIbTYypOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCieI0BaTEeNIbCKON
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHus 3agaBaTh BOINpPOCH (B XoJe auanora M (WIM) AUCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIIEHHUH BO3HHUKAIOMIMX IMPOOJEeM Ha OCHOBE Y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUH 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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0o0ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce HpeaMETHBIC pe3y/bTaThl HA 0a30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakliui COeAMHEHUS, PEaKLIUU Pa3JIOKEHUs, pEaKIUU 3aMEILEHUS, PEaKI1U
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sapa, oOIlee YUCIO JJIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE OMNEPALMHU MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBI);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOpOJAa U KHCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOU JI0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (peHON(TAICHH, METUIIOPAHXK U JPYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(koBaJIeHTHasi, HOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpPMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHHH 1o (GopMyraMm, BHJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iNuyaTh IMOHATHS «TJ1aBHas noxarpymma (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpymma)», manele uw OosblIve TMEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTAaBy Y4YacTBYIOIIMX B PEaKUMU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUH;

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON JTUCCOLMALMN KUCIIOT, 1eJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOJATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX MIPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuo/iaTh MpaBWJa IOJIb30BAaHUS XMUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
0o0OpyIOBaHUEM, a TaKKe IpaBHIa OOpAIIEHUS C BEHIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJY4YEHHIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M HOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4EHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nen 1. [lepBoHavajbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s 6
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewenos VAspyars Ason foogopu | 7 ;  DuGwore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
bubnunoreka LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 htI/tIp::I;I/(r)T:.E’eI;asﬁ).ru 17§414636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
[Ipenmer xumuu. Poias xumuu B 05.09.2023
JKM3HU 4YejIoBeKa. Teia u BellecTra bubanoreka [IOK
- - _ 1
§1 Bomp. 1-4 ctp. 6-7; BOTIP. 5 https://m.edsoo.ru/ff0d210c
MUCHM.
ITonsTre 0 MeTOAaX MO3HAHUSA B 07.09.2023 Bub6snuorexa LIOK
1
XUMHH https://m.edsoo.ru/ff0d227e
§2, ctpl1 Bomp.1,2 + TecToBbIC 12.09.2023 BuGnnorexa LIOK
1
3aIaHus https://m.edsoo.ru/ff0d23dc
[Tpaktrueckas padota Ne 1 «IIpaBuia 14.09.2023
paboThl B 1a00OpaTOpUU U IPUEMBI Bu6nuoreka [IOK
1
o0OpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d26ca
000pyI0BaHUEMY
§2, ctpll Bomp.1,2 + TecToBble 19.09.2023 Bu6nnorexa LIOK
1
3a7aHUs https://m.edsoo.ru/ff0d28c8
Yucreie BemmecTBa U cMecH. CIiocoos! 21.09.2023 Bu6moreka [JOK
o 1
paszienenus cMecei §4 https://m.edsoo.ru/ff0d2a6¢c
[TpakTrueckas padota Ne 2 1 26.09.2023 bubnnorexka [JOK

«Paznenenue cmeceii (Ha mpumepe

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

OUYMCTKH ITOBAPEHHOM COJIN)» §3

3 ATOMBI, MOJIEKYJTBI K HOHBI §7.,8 28.09.2023 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c

XHUMHUYECKHUE DJIEMEHTBI. 3HAKU 03.10.2023

9 (CUMBOJIBI) XUMUYECKHX DIIEMEHTOB bubanorexa LIOK
§10,12 https://m.edso0.ru/ff0d2d50
ITpocTeie U CIIOKHBIE BEIIECTBA 05.10.2023 Bu6miorexa IIOK

10
§9, Bompock https://m.edsoo.ru/ff0d2eae
OTtHOCHUTENBbHASA ATOMHAs Macca. 10.10.2023

11 §110THOCHUTENBHAS MOJIEKYIIpHAs bubnuorexa LIOK
macca§ 14, Borp. 2,3,4, ctp. 49 https://m.edsoo.ru/ff0d323c
MaccoBast 10JIsI XUMHYECKOTO 12.10.2023 Bu6miorexa IIOK

12 DJIEMEHTa B COSUHEHHU §15 https://m.edsoo.ru/ff0d350c
KonngectBo Beniectsa. Mouis. 17.10.2023 Bu6miorexa [IOK

13
Monspuas macca §36 https://m.edso0.ru/ff0d5230
PusnyecKrue U XUMUYECKHUE SBIICHUS. 19.10.2023 Bu6miorexa IIOK

14
Xummaeckas peaxius 36 https://m.edsoo.ru/ff0d37fa
[Tpr3Haku u yciioBHs MPOTEKAHUS 24.10.2023 Bu6miorexa [[OK

15 i
XAMHIECKHX pCaKIlni https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHHs MacChl BEILECTB. 26.10.2023 Bu6muotexa [JOK

16

XUMHUYECKUE YPABHEHUS §19§20

https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brrunciaenus koinmuecTBa, MacChl 07.11.2023

. BEIIECTBA I10 ypaBHCEII/I}IM Bu6mmorexa [IOK
XUMHACCKUX peakitu https://m.edsoo.ru/ff0d5708
§16
Knaccudukanust XuMudeckux 09.11.2023

18 peaxiuii (CoeTMHeH s, Pa3IoKeHNs, bub6nmnorexa IIOK
3aMeILCHNs, 0OMEHa) §21 https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- 14.11.2023

19 sHuMKIoneaucT. O0o0IenHne u bubanorexa [IOK
cUcCTeMaTu3aus 3HAHUN § 19-§2 1 h'['[DS//m edSOOI’U/fde4OC4
Kontponbnas paborta Nel mo teme 16.11.2023

20 «BemecTBa 1 XMMHYECKUE PEAKIIUID) bubnuoreka [IOK
§19-§21 https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB 21.11.2023

21 BO3Ayxa. Kucinopon — aneMeHT u Bu6nuorexa LIOK
IpOCTOE BemecTBo. O3oH  §26- https://m.edsoo.ru/ff0d448e
§27
dusnyeckrue U XMMHUYECKHE CBOMCTBA 23.11.2023

29 KHCTIopo/ia (peakiuy OKUCIICHHUS, bub6nmnorexa IIOK
ropenne). [TonsTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CrniocoObl Moy4eHus KUCIopo/ia B 28.11.2023

23 11aGOPaTOPHH ¥ MPOMBINIIEHHOCTH. bu6mmorexa IIOK

[Ipumenenue kuciopona §23

https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoii 3¢ hexkT XuMUIecKoi 30.11.2023
peakLyu, OHATHE O
24 TEPMOXUMHUYECKOM YPABHEHUH, HK30- bubmuorexa LHOK
¥ SHIOTEPMUUYECKHIX PEAKIIHSIX https://m.edsoo.ru/ff0d4790
§23
TormuBo (He(Th, Yroiabh U METaH). 05.12.2023
o5 3arps3HEHNE BO3IYyXa, CIOCOOBI €TI0 bub6nmnorexa IIOK
IIPeJOTBPALLCHHS §24 https://m.edsoo.ru/ff0d4c4a
[TpakTiueckast pabota Ne 3 o teme 07.12.2023
26 «[lonyyenue u cobupanue ) BuGnuorexa LIOK
KHCIJIOPOJIa, U3YYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
§25
Boxopon — anemeHT u nmpocToe 12.12.2023
97 BeniecTBO. Haxoxxnenue B bubmmorexa [IOK
npupozne§28 https://m.edsoo.ru/ff0d4dd0
Pusnyecknue 1 XMMUYECKUE CBOMCTBA 14.12.2023
28 Bofopoja. [IpuMeHenune Bogopoa bu6mmnorexa IIOK
§29 https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIIOTAX U COJISIX §29 19.12.2023 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d50d2
20 Crioco6bI ostyueHus BOA0Poia B 21.12.2023 Bu6morexa [JOK
naboparopun 329 https://m.edsoo.ru/ff0d4ddo
31 [IpaxkTuueckas padora Ne 4 o reme 26.12.2023 bubnuorexa [IOK

«[lony4yenue u coOupanue BoAOPOa,

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

U3YYEHUE €TI0 CBOWCTB)» §30

MoutsipHbIii 00bEM ra30B. 3aKOH 28.12.2023 Bubmorexa [[OK

32
Asorazipo §36 https://m.edsoo.ru/ff0d542¢
Brrunciaenus o6néMa, KOJIMYECTBA 09.01.2024
BEILIECTBA ra3a Mo €ro U3BECTHOMY Bu6mmorexa LIOK

33 KOJIMYECTBY BELIECTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
§37
Brruncienus 00EMOB ra3oB 110 11.01.2024
YPaBHEHUIO PEAKIIMU Ha OCHOBE Bu6mmorexa [IOK

34 3aKOHAa O0BEMHBIX OTHOIICHUN ra30B https://m.edsoo.ru/ff0d5708
§37
®duU3NYeCcKue U XUMUYECKUE CBOMCTBA 16.01.2024 Bu6nuoreka [JOK

35
BOJIBI §31 https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanuii. [lonsarue 00 18.01.2024 Bu6miorexa [OK

36
MHJINKaTOpax §42 https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopuTeb. 23.01.2024
HacpliienHbie 1 HEeHAChIIEHHbIE Bu6mrorexa LIOK

37 pacTBOphI. MaccoBas 071 BelecTsa https://m.eds00.ru/ff0d5b40
B pacTBOpE §33, §34
[Ipaxtuueckas padota Ne 5 mo Teme 25.01.2024
«ITpuroroBiieHne pacTBOPOB ¢ Bu6imoreka LIOK

38

OnpeAcNEHHON MacCOBOM 10IEN
pacTBopéHHOrO BeuiectBay  §35

https://m.edsoo.ru/ff0d5eba
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KonTtponsnast padora Ne2 o reme

30.01.2024

39 bubmuorexa [JOK
«Kucnopoa. Bogopon. Bona»§21-§38 https://m.edso0.ru/ff0d6342
OKcupl: COCTaB, KiaccuUKaIus, 01.02.2024 Bub6nuoreka [JOK

40
HOMEHKJIaTypa §40 https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA 06.02.2024
KHUCJIOTHBIX, OCHOBHBIX U bubmuorexa [JOK

41
aM(OTEPHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
§40
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, 08.02.2024 Bub6snuorexa LIOK

42
HOMEHKIIaTypa §41 https://m.edsoo.ru/ff0d67ca
[TosryueHne U XUMHUYECKUE CBOKCTBA 13.02.2024 Bu6nuoreka [JOK

43 i
OCHOBaHHI §42 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, 15.02.2024 BuGnuorexa [IOK

44
HOMEHKJIaTypa §43 https://m.edsoo.ru/ff0dfee2
[TosryuyeHne 1 XUMHUYECKUE CBOKCTBA 20.02.2024 Bu6muorexa [[OK

45
KHCIIOT §44845 https://m.edsoo.ru/ffOdfee?
Counu (cpenHue): HOMEHKIATYpa, 22.02.2024

46 CIIOCOOBI MONYYEHHS, XUMHUUECKUE bubmmnorexa LIOK
CBOMCTBa §46§47 https://m.edso00.ru/00ad9474

°0. 27.02.2024

[TpakTrueckas padora Ne 6. Pemenue Bubmorexa [IOK

47 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

«OCHOBHBIE KIIACCHI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9b7c
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COEIMHEHUIN» §48

['eneTnueckas CBsI3b MEXKIY KJIacCaMHu 29.02.2024 Bu6muotexa [JOK

48 HEOpPraHWYEeCKUX coenuHeHun  §47 https://m.eds00.ru/00ad9a50
O000111eHNE U CUCTEMATU3 AL 05.03.2024 Bu6uorexa LIOK

49 11840-
sHaHnii§40- §47 https://m.edsoo.ru/00ad9ch?2
KonTponpHas padora Ne3 1o Teme 07.03.2024

50 "OCHOBHBIE KJIacChl HEOPTAaHUYECKUX bubmuorexa [IOK
coeuHeHuit" §40- §47 https://m.edso0.ru/00ad9ela
[TepBbie MOMBITKH KiIacCUpUKAITUN 12.03.2024

51 XUMHUYECKHX 3JIEMEHTOB. [loHsITHE O bub6nmnorexa IIOK
IpyIIax CXOAHBIX JNIEMEHTOB  §49 https://m.edsoo.ru/00ad9ffa
Ilepronnueckuii 3aKOH 1 14.03.2024

52 Ilepronnueckas cucTeMa XUMHUYECKHUX bubnuorexa [IOK
snementos JI. . Menneneesa  §50 https://m.edso0.ru/00ada52c

53 [Tepuonsl, rpynmsl, noarpynnel  §51 19.03.2024 bubnuoreka [IOK

https://m.edsoo.ru/00ada52c

Crtpoenue atomoB. COCTaB aTOMHBIX 21.03.2024 Bu6mnorexa [OK

54
anep. Msoromet §52 https:/m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0YeK 04.04.2024

55 aTOMOB 3JIeMeHTOB I[lepuoanueckoi bubmorexa [IOK
cucrems! JI. 1. Menneneesa  §53 https://m.edsoo.ru/00ada6bc

56 XapakTepucTuKa XUMHYECKOTO 09.04.2024 bubnnorexka [JOK

3JIEMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edso0.ru/00ada824

29



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

[Tepnonnueckoii cucreme /1. U.

Meupeneena §53
3nauenue [leproanyueckoro 3akoHa 11.04.2024
JUISL pa3BUTHS HAYKH U MPAKTUKU. []. Bu6miorexa [OK
57 o . )
. Merpences — yaCHEIH, nejiaror i https://m.edso0.ru/00ada9d6e
rpak1aHuH §54
DIEeKTPOOTPULIATEIBHOCTh ATOMOB 16.04.2024 Bu6miorexa [JOK
58
XUMITICCKUX SJICMCHTOB §35 https://m.edso0.ru/00adaab8
59 Nonnas xumuueckas cBsizb ~ §56 18.04.2024 bubnnoreka [JOK
https://m.edsoo.ru/00adac34
KoBasienTHAs nossipHas XuMU4ecKas 23.04.2024 Bu6morexa [JOK
60
CBASH §56 https://m.edso00.ru/00adaab8
KoBasneHnTHas HenossspHas 25.04.2024
61 XUMUYECKast CBS3b bubmorexa [OK
§56 https://m.edsoo.ru/00adaab9
CreneHb OKUCICHUS § 30.04.2024 Bu6muorexa LIOK
62
57 https://m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 02.05.2024 Bu6morexa [JOK
63
peaxiun 857 https://m.eds00.ru/00adb076
64 OKuCIUTENU U BOCCTAaHOBUTENH §57 07.05.2024 bubnmoreka [JOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme 14.05.2024 bubnnorexka [JOK

«CTtpoenne atoma. XuMHUUIECKast

https://m.edsoo.ru/00adh486
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CBA3b»

PesepBHbIil ypok. O0001ICHHE 1 16.05.2024 Bubmorexa [[OK
66 CHCTeMATH3ALMS SHAHMIT 1 https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHHE U 21.05.2024 Bubmorexa [IOK
67 cHCTeMaTH3alus 3HAHHi 1 https://m.eds00.ru/00ad9ch2
Pe3zepBHbIii ypok. O6001IEHNE N 23.05.2024 Bubmorexa [TOK
68 CHCTEMaTH3AIMs 3HAHUH 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aata oOpa3oBaTe/ibHbIE
Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH. 05.09.2023
1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMHA4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
07.09.2023
: A B Butmoeca LOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa 1 12.09.2023 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buninl XMUMHY€ECKOU CBSA3U U THIIEI 1 14.09.2023 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KounrpoJabnas pa6ora Nel o 19.09.2023
5 teme «[loBTOpenue u yrnybnaeHue 1 1
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kmacca»
6 Knaccudukanus XumMuueckux 1 21.09.2023 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI 26.09.2023
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1 bubimoreka IIOK
TeTEPOreHHBIX PEaKIsIX §2 https://m.edsoo.ru/00adbe9a
8 ITonsiTE O XUMUYECKOM 1 28.09.2023 bubmuorexa [JOK

PaBHOBCCHUHU. q)aKTopBI, BJIMAOIIUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOU PEAKLIMU U
II0JIO)KEHHE XMMHYECKOTO

paBHOBECHUS §5
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 03.10.2023 Bu6suorexa [JOK
9
peaki1u §1 https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUUECKON 05.10.2023
10 nuccouuanuu. CHibHbIE U ci1alble bubmuorexa [IOK
3IIEKTPOJIATHI §6,8 https://m.edsoo.ru/00adcd68
11 WNonuble ypaBHeHuUs peakiuid  §9 10.10.2023 bubnnoreka [JOK
https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U 12.10.2023
OCHOBAaHMH B CBETE IIPEICTABICHUN Bubmorexa [TOK
12 i
06 SIIEKTPOITUTHIECKOH https://m.edsoo.ru/00add5d8
IUCCOLINAINT §7
XHUMUYECKUE CBOKCTBA COJIEN B 17.10.2023
13 CBeTe NpeCTaBIeHU 00 bu6muorexa [HOK
3JIEKTPOIMTHIECKON Aucconnanung’ https://m.edsoo.ru/00add8b2
14 [Tonsitue o rugponuse coneir §10 19.10.2023 bubnnoreka [JOK
https://m.edsoo.ru/00add9d4
O0o0011IeHNEe U CHCTEMATH3aLIHS 24.10.2023 BuGmiorexa LIOK
15 i -
SHAHIH §1-§10 https://m.eds0o.ru/00addd12
IpakTuyeckas padora Ne 1. 26.10.2023
16 «PemieHne 3KCIEPUMEHT TAJIBHBIX bubmmorexa [IOK

3a1au» §11

https://m.edsoo.ru/00addbfa
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OO01mmas xapaKTepuCTHKA TaJIOTCHOB. 07.11.2023

17 XHWMHUYECKHE CBOMCTBA HA IPUMEPE bubmmoreka [IOK
xJopa §12 https://m.edsoo.ru/00addecO
Xnopooaopon. ConsiHasi KUCIIOTa, 09.11.2023

18 XMMHYECKHUE CBOMCTBA, MOJyYEHHUE, bub6imnorexa IIOK
HpUMEHEHUE §13,14,15 https://m.edsoo.ru/00addfe2
IIpakTnueckas padora Ne 2 o 14.11.2023
teme «llomyyenue comssHOM BuGnuorexa LIOK

19 KHCIOTH, H3Y4CHHE €5 CBOACTE https://m.edsoo.ru/00ade104
§16
Brrunciienus 1o ypaBHEeHUSIM 16.11.2023

20 XUMHYECKUX PEaKIUi, €CIu OJUH U3 bubnuoreka [IOK
PEAreHTOB JaH B H30BITKE https://m.edso00.ru/00ade348
OO6m1ast xapakTepuCTHKa SJIEMEHTOB 21.11.2023 Bu6mmorexa [OK

21 .
VIA-rpymm1 §17 https://m.edsoo.ru/00ade488
AnnotponHsle MOAU(DUKALIUY CEPBI. 23.11.2023
Haxoxnenue cepbl 1 €€ coeqMHEHU I Bubmiorexa [IOK

22 B pupoJie. XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ade64a
cepsl §18
CepoBoziopoj, CTpoeHue, 28.11.2023

23 (bU3UYeCKue ¥ XUMHUYECKHE bubnuorexa [JOK
CBOMCTBA §19 https://m.edsoo.ru/00ade64a

24 Oxcuppl cepbl. CepHas KHCIIOTA, 30.11.2023 bubnuorexa [IOK

(I)I/ISI/ILICCKI/IC U XUMHWYCCKHE

https://m.edsoo.ru/00ade802
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CBOMCTBA, IPUMEHEHUE §20

XUMUYECKUE PEaKIINH, JIeKAIIUE B 05.12.2023
OCHOBE MPOMBIIIUIEHHOTO crioco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI. Bu6muorexa LIOK
25
XHMITIECKOE 3arPAIECHHE https://m.edsoo.ru/00adea28
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cepbl §21
Brrunciienue MmaccoBoU 01N 07.12.2023 BuGnuorexa LIOK
26
BBIXOJ1a POAYKTa peaxumy  §21 https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA raJOreHOB. 12.12.2023
27 XUMUYECKUE CBOMCTBA Ha MPUMEPE bub6nnorexa IIOK
xJopa §12 https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB 14.12.2023
VA-rpynmnsl. A30T,
pacrnpocTpaHEeHHE B IPUPOJIE, Bu6mioreka [IOK
28
(usurieckue M XUMITIECKHe https://m.edso0.ru/00adeea6
CBONCTBA
§23
AmMHaK, ero pusnveckue u 19.12.2023
29 XUMHUYECKHE CBOMCTBA, ITOIIyYEHUE U bubmmorexa [IOK
MPUMEHEHNE §24 httDS//m edSOOI’U/OOadf004
IpakTuyeckas padora Ne 3 no 21.12.2023
P P Bummorexa [IOK
30 teMe «llonmyueHne ammuaxa,

HU3YUCHHUC CTO CBOMCTB»

https://m.edso0.ru/00adf180
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§25

A3oTHas KucioTa, e€ Gpu3nvIecKkue u 26.12.2023 Bu6muotexa [JOK

31 i
XMMHHCCKHE CBOHCTBA  §27 https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH 28.12.2023
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 yno6peHnii. Xummueckoe bubanoreka IIOK
3arpsI3HEHHE OKPYXKAIOLICH CPE/Ibl https://m.edso00.ru/00adf518
COCIMHEHMSIMU a30Ta §26
®ocop. Oxeun dochopa (V) u 09.01.2024
dhochopHas kucinoTa, PU3NIECKHUE U Bu6muorexa LIOK

33 XMMHYECKHE CBOICTBA, MOJIyYEeHUE https://m.eds00.ru/00adf68a
§29
Hcnonbs3oBanue ¢pocdaTos B 11.01.2024
KaueCTBE MUHEPATBHBIX YI0OPECHUH. Bu6mmorexa [OK

34 3arpssHeHHE NPUPOIIHOI Cpeb] https://m.edsoo.ru/00adfc20
docharamu §30
Yraepol, pacpoCcTpaHEHHE B 16.01.2024

25 npupoae, GpuzndecKkue u Bu6muorexa LIOK
XMMHUHCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
§31
Oxkcunpl yraeposa, ux GU3NIecKue u 18.01.2024

36 XHMHYECKHE CBOMCTBA. bu6mmorexa [IOK

DKosornyeckue mpoodIeMsl,
CBSI3aHHBIE C OKCHJIOM YTJIEPO

https://m.edsoo.ru/00adfebe
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na (V) §32,§33,§34

37 VYronbHas kuciora u € comu  §35 23.01.2024 bubmuorexa [JOK
https://m.edso0.ru/00ae006¢

IIpakTnyeckas padora Ne 4 o 25.01.2024
teme "l[lonydeHue yriekucaoro rasa. Bu6miorexa [[OK

38
KadecTsenHas peakuusi Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH" §36
[TepBoHavabHBIC TOHATHUS 00 30.01.2024

39 OPraHUYECKUX BEIIECTBAX KAaK O bubmuorexa LIOK
COCIMHEHHSX YIIEPOA §51 https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenunenus  §37 01.02.2024 bubnnorexa [JOK

https://m.edso0.ru/00ae080a

IIpakTuyeckas padora Ne S. 06.02.2024
Pemenue skcnepuMeHTAIbHBIX Bu6miorexa IOK

41 i
3aj1a1 1o Teme «Baxueitmme https://m.eds0o.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KounrpoabsHnas padora Ne3 no teme 08.02.2024

42 «BaxHeume HeMeTaJuIbl U UX bubmmnorexa IIOK
COETUHEHHUS https://m.edsoo.ru/00ae0el8
OO01mmas xapakTepucThKa 13.02.2024
XUMHUYECKUX DJIEMEHTOB —

43 METaJIJIOB. §39 bubnnorexka [JOK

Meranueckas CBsi3b U
MeTaJUTNYeCKas KpucTaaandeckas
pemérka. PU3nYECKUE CBOMCTBA

https://m.edso0.ru/00ae103e
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METaJIJIOB §40

XHUMUYECKHE CBOMCTBA METAJLJIOB. 15.02.2024

44 DIJIEKTPOXUMHUYECKUH P bub6nmnorexa IIOK
HANPSDKCHHIT METAILIOB §41 https://m.edsoo.ru/00ae1156
OO6u1re cnocoObl MOTyYSHHS 20.02.2024
MetasuioB. CrutaBel. Beruucienus no

45 YPAaBHEHUSAM XUMHUYECKUX PEAKLIUM, bubmuorexa [IOK
CCIIM OJIMH U3 PEATCHTOB COICPIKUT https://m.edso0o.ru/00ae1156
puMecu §42

46 [lonsiTue 0 Koppo3uu MeTamuioB §42 22.02.2024 bubnnoreka [JOK

https://m.edso00.ru/00ae1278
47 [[{enounble MeTAIIIBI §43 27.02.2024 bubnnorexa [HOK
https://m.edsoo.ru/00ae14b2

Oxcupl U TUIPOKCUIBI HATPUS U 29.02.2024 Bu6miorexa [JOK

48
KajA §43 https://m.edsoo.ru/00ae14bh2
[IenouHo3eMeNbHBIC METAJIIBI — 05.03.2024 Bu6mioreka [IOK

49 = o
KaBRIHH 1 MaTHAH §44 https://m.eds00.ru/00ae15e8
Baxkueiinime coeiMHEeHNU KaJIbIUA 07.03.2024 Bu6miorexa IOK

50
§45 https://m.edsoo.ru/00ae15e8
O06001IeHNe U CUCTEMATU3AIIHS 12.03.2024

51 SHaHU §40-§45

5 JKécTkoCcTh BOBI U CIOCOOEI €€ 14.03.2024 Bu6nnorexa LIOK

YCTpaHEHUS §45

https://m.edso0.ru/00ae1886
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IIpakTnyeckas padora Ne 6 o 19.03.2024
53 TeMe "JKECTKOCTh BOJILI U METOBI €6 bubmmorexa LIOK
yerpaHeHus" §45 https://m.edsoo.ru/00aelae8
54 ATtoMUHUI §46 21.03.2024 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U 04.04.2024 Bu6mmorexa [IOK
55
THApOKCHAA §47 https://m.eds00.ru/00ae1c64
56 Kenezo §48 09.04.2024 bubnuoreka [IOK
https://m.edso00.ru/00ae1d86
OKcuapl, TUAPOKCUABI U COJIU 11.04.2024 BubmoTeKa I_IOK
> wenesa (1) n xenesa (1) §49 https://m.eds00.ru/00ae35e6
O00011IeHIE U CUCTEMATHU3AIUS 16.04.2024
58 3HaHUHN §45 -§49
IIpakTnueckas padora Ne 7. 18.04.2024
Pemenue skciepuMeHTAIbHBIX
59 3a7a4 no teme «BaxHeimme bubimoreka IIOK
METAIIIbI U X COCTHHEHU https://m.edsoo.ru/00ae3de8
§50
Beruncnenus no ypaBHeHHUIM 23.04.2024
XUMHUYECKUX PEAKIUM, €CIIM OUH U3
peareHToB JIaH B U30BITKE WU Bu6mmorexa [IOK
60

COCPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu

https://m.edso0.ru/00ae1750
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

OGo0LIeHNE 1 CHCTEMATH3ALHS 25.04.2024

61 3HAHUH 1
Kontposbnas padora Ned 1o Teme 30.04.2024

62 «BaxkHelmme MeTaiabl 1 UX 1
COCIUHCHHMS
BemecTsa u maTepuaisl B 02.05.2024 BuGuorexa [IOK

63 TOBCEHEBHOM JKU3HU YenoBeka §52 1 https://m.eds00.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE 07.05.2024 Bub6snuorexa LIOK

64 i 1
OKPYKAIOILEH CPEJIbl §53 https://m.eds00.ru/00ae4270
Pons xumum B perieHun 14.05.2024 Bu6nuoreka [JOK

65 5KOJIOTUYECKUX IPobIIeM §54 1 https://m.eds00.ru/00ae4270
PesepBHblil ypok. O606111eHNE U 16.05.2024 Bu6uorexa [JOK

66 CHCTeMaTn3auus 3HAHU §55 1 https://m.edso00.ru/00ae0d0a
PesepBublil ypok. O6001IEeHNE U 21.05.2024 Bu6morexa [IOK

67 CUCTEMAaTH3alsl 3HAHUN §56 1 https://m.edso00.ru/00adb33c
PezepBHblit ypok. O60011eHNE U 23.05.2024 Bubmiorexa [IOK

68 cucrematusauus 3Haunin  §57 §58 1 https://m.eds00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3m1arenbcTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

Pymsutuc r.u, @enpaman O.r. Xumus (6a30BbIi yPOBEHD)

I'abpuensu O.C., Oct- AO «U3natenspoymoB U.I"., Cnagkos

Xumus. 8 knacc. [Toypounsie pazpabotku. YHusepcanbHoe uzganue. I'OC

I'opxoBenko Mapuna FOpbeBHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Enunast komutekius nudpoBeix oOpasoBarenbHbIX pecypcos http://him.1september.ru/

http://www.chemnet.ru/ http://experiment.edu.ru/ http://him-school.ru/ http://www.hij.ru/
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