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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIUU MPENoIaBaHus 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 COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
npoiiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, a TAaK)Ke TPeOOBaHMM K pe3ybTaTaM 00YYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 711 (pOpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIEerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CIOCOOHOCTEH oOyuaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIE€JIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTarne €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHUH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO MPUHLHUITY NOCIEIOBATEIBHOIO PAa3BUTHS 3HAHMM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEACTABICHUH 00 AJIEKTPOJUTUUECKON AUCCOLMALIMM BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yuenue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpu u3y4eHHr XUMUU IPOUCXOAUT (HOPMUPOBAHNE 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 3HAHMA — BaXHEHIINX (DAaKTOB, MOHSATHH, 3aKOHOB M TCOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  I1O3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUIOB JESATEbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XUMHUHU, NPUMEHATh WX TPH peuieHuu mpoljemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3J0POBBbS M OKPYKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduiIs ¥ HaNIPaBICHHOCTH JalbHEUIEro 00yYeHusI.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

duznyeckue M XMMHUYECKUE SIBJICHMS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCY/IOW, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M MpuémMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCICTBUE >kene3a ¢ pactBopoM coiu menu (), uszydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIHOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B npupoje, pu3nueckue 1 XuMHUUYECKUe CBOWCTBA (peaKkIMi TOPEHUs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oy4deHus. Kuciors! u comu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUe cBoWcTBa BOoAbl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasytome. Homenkinarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. [lomyuenue
OCHOBaHUH.

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

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U MpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOeHIE 00pa3IOB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETaUIaMH,
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 Ilepuoanyeckass cucrema xumu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIETIOYHBIC U HIEIOYHO3EMETbHbBIE METAJUIbI, TaJOTE€Hbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUA CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOrO JJIEMEHTAa IO €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akoHa u [lepuoanueckoil CUCTEMbl XUMHUYECKHX JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

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

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpPamMu KHUCIOT W IIEJIOYEH, IPOBEAECHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuil (TOpEHUE, peaKluu pas3jIoKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHH, TaKk M TOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, UBMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (U3WYECKHUE BEITUYHMHBI, €AUHHIIBI U3MEPEHHUs, KOCMOC, MIJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux osnemeHtos [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbBI XUMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMuYHbIM KJlaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeThYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanyu. CHIIbHBIC U CIA0BIC AIEKTPOIIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 AIEKTPONIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKLIuu OT BO3JCHCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOPEHHE, peakluu pa3iokKeHHs, COCAUHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIePUMEHTaIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOJICIHCTBHE C MeTalljlaMH, HeMeTallJlaMH,
mienoyamu).  XuopoBopopod. ComsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3NYecKHue M XMMUYeckHe cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHOi KucinoThl. CoJM CepHO KMCIIOThI, KaUeCTBEHHAs peaklys Ha cyinbpaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 351eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHMS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauyeCTBE MUHEPAIBHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3HH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IMOJIY4YEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOdIofeHHWe Tporecca OOyIJIMBaHUS — caxapa IOjA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue NpHu3HaKa eé
POTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ochopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaYeCTBEHHBIX peakuuid Ha HMOH aMMOHUS M QochaT-uOH U U3yUYEeHUE TNPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4yeHue, COOMpaHue, pacro3HaBaHueE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKAaTHOW NPOMBIIIJICHHOCTH, PELIeHHE SKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Baxueimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuEe MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHUE B mpupoje. Ouznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJAeHHE B mpupojae. Ousznyueckre U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxokjaeHue B mpupoje. dusznueckne u XMuMUUECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAoOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIENOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momomis MpH XUMUYECKHX O0XKOrax u
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPHATIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHS, MATCPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEILIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHUS HPOrpaMMbl OCHOBHOIO 001Iero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILLECTBE IPAaBUIAMU U HOpPMaMH IHOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JAEATEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHONW MH(OpPMAaLME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
MIPAaBOBBIX HOPM C YUIETOM OCO3HAHHS MTOCIIEICTBUI IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs NPUPOIbI, B3aUMOCBA3SX UEJIOBEKa C MPUPOJHON Cpelloi, O poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TMPU OOpAIIeHHH C XWMHUYECKHMMH BEIIeCTBAaMH B OBITYy M pealbHON
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOdEcCcHii u Tpy/a pa3IudHOro PoJia, YBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBU OE30MaCHOTO IMOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pPEIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM JEeSITEIHbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHITHUSMH), UCTIOIB30BATh TOHATHS ISl OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, JCTyKTUBHEBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKW H3YyYaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIB30BaTh MOCTABJICHHBIC BOMPOCHI B KauyeCTBE MHCTPYMEHTA TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOoIlecca, CAaMOCTOSTEIILHO MMPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIMIO Pa3IMYHBIX BUOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOIbI U 3aIPOCHI TIPU MOKUCKE U 0TOOpe MHpOpMAIIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO UCIOJIB30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W AHAJIU3UPOBATH B IpoIllecce YUeOHOH M HCCIeNOBaTEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B XOJe auanora W (WIM) JMCKYCCHH) MO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJlbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIE/I0OBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHMHM BO3HHUKAIOIIMX IMPOoO0JieM Ha OCHOBE Yy4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHMBepcaibHble y4eOHbIe 1eiicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIH alropuT™M JAEHCTBUM mpu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, ITpe/IaraéMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



OOyJarOIMMUCST Hay4dHbIE 3HAHMs, YMEHHUS W CHOCOOBI JEWCTBUH, creruduyueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHuy oOyueHus B 8 kJacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIpHash Macca, MaccoBas J0Jsi XHMHUYECKOIOo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkiuii: peakluu COEIMHEHUs, peaKLUU pa3IoKEeHUs], PEAKIUN 3aMELICHUs], PEaKLIUH
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHA W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPALICHUH;

® [ICII0JIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBJI€HHS (OpMYysT BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OTIpE/ICTISITh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCTUHEHUSX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

e packpeiBaTth cMbica llepuonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

®ONMCHIBATh M XapakTepuszoBaTh TaOnauuHyro @opmy Ilepuoanueckoit cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJlaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe MEPUOJIbl, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

e KJ1acCU(hUIMPOBAaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIEeCTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3JIMYHbBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKUX PEaKITHIA;

® [[POTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B PA3TUYHBIX YCIOBUIX;

® BLIYHCIISATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOH peaKIni;



® IPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTEIILHOW JESITEIbHOCTH — aHalIW3 M CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJEHWEe,  HM3MEpCHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

ecJeloBaTh IMpaBWJIaM I[OJIB30BAHHMSI XUMHUYECKOW TOCYIO0M ¥ JIaOOpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYyYEHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMYyC, peHoI(TalenH, METUIIOPAHXK U JApYyrue).

K koniy oOydeHus B 9 Kjacce IpeaMETHBIC pe3ylbTaThl HA 0A30BOM YPOBHE JTOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHHI:

® DACKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSTHI: XMUMHYECKUN JIIEMEHT, aToM,
MOJIEKYJIa, NOH, KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CIIOKHOE BEIIECCTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEAJICKTPOJIUTHI, DJEKTPOJIUTUYECKAs] IUCCOLMALNS, PEaKIUH HMOHHOTO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMUECKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

® IUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XMMHUYECKHUX TOHSATHH U TPUMEHSTH OTH
MOHSATHUS MIPU ONMCAHUU BEIIECTB U X MPEBPALICHUN;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUs (GOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS XUMHUUYECKUX AJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, NPUHAMJIECKHOCTh BEIIECTB K ONPENEIEHHOMY  KJaccy
COCMMHEHUN 10 QopMysiaM, BHJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBatTh cMbici [lepunonnueckoro 3akona /. 1. MenzaeneeBa u JeMOHCTpUPOBATh €r0
MOHMMAaHHE: OIUCHIBaTh M XapaKTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie u OojblINe MEpPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsn siApa, 00IIee YUCIIO SJIEKTPOHOB U PACTIPEIETICHUE UX 10 YJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB DJIEMEHTOB W WX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



e K1accu(hUIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHYECKUE
peakuuu (IO YUCIy M COCTAaBy Y4YacTBYIOIIMX B PEAKLUU BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuu(puyeckue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEaKLUi;

® COCTABJIATh YPABHEHMSI 3JIEKTPOIUTHUUECKON AMCCOLMAIMM KUCIOT, ILIEJI0Yed U coiei,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pas3INYHbIX KIIACCOB;

® DACKpBIBATh CYHUIHOCTb OKMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA OCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHs, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSIX;

® BHEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

ecoOMIOIaTh  MpaBHWJa TOJB30BAHUS XUMHUECKOW TIOCYIOM ¥ J1a0OpaToOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKIUH, IMOJITBEPXKAAOIINE KAaueCTBEHHBIM COCTAaB pa3JIMYHbIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlM MBICIUTEIbHON AESTEIbHOCTH — aHajJu3 M CHHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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 [JOK
31 XHMHHECKIX diieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENbHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEakluu B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| snewersos Viacepym, Copan et ; 0 o buomoremloK
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewemon Varpym, Awor goohop i | 7 0 y  BuomorealOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | S s . | . Bk
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m i https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p BHOE BOEMsL 3 bubnuoreka [{OK
C3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KoJunyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl

1 [Ipeamer xumun. Pons xumuu B 1 0 0 bu6mmoreka [IOK
JKH3HH 4YesloBeKa. Tena u BerecTsa 05.09.2023  https://m.edsoo.ru/ff0d210c

5 ITousTne o MeTo1ax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 0 1 bubnnorexa [HOK
npuéMbl 00paIIeHus ¢ 12.09.2023  https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 0 0 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei 12.09.2023  https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2

5 «1£)a3zleneicne CI\IZeS;)ﬁ (IJ{\; puMepe 1 0 1 bubmorexa IOK

. 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 bubmorexa HOK
19.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKHE DJIEMEHTHI. 3HAKHU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 0 0 Bubmorexa IOK

26.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUeHHE 1 0 0 bubamorexa [IOK

03.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa 1 0 0 bu6mmoreka [IOK



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

BelecTB. XuMuueckas popmyia. 03.10.2023  https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XUMHYECKHUX
3JIEMEHTOB
OTtHOcuTeNbHAs aTOMHAs Macca.
11 OTtHocuTENbHASI MOJIEKYJISIPHAS bubmorexa LIOK
10.10.2023 = https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [IOK
9JIEMEHTA B COCIMHCHUH 10.10.2023 = https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MoansipHast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yCcaoBUs NPOTEKaHUS bubnuoreka [IOK
XUMHYECKUX PeaKini 24.10.2023  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKHe YpaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIECTBA 110 ypaBHeHI/IHN; bubmorexa [JOK
. 07.11.2023  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanust xumMuaeckux
18 peaKHI/IIgI) (coeHm/IHeHI/Is{ Pa3IOKCHHS bubmmorexa LIOK
’ ’ 07.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIOEUCT. 0606}];116HH6 u Bu6miorexa LIOK
B 14.11.2023  https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponsHast padora Nel mo reme bubnuoreka [IOK
«BemiecTBa U XUMHYECKUE PEAKITHID) 14.11.2023  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Cocrtas bu6mmoreka [IOK



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
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290

BO3ayXxa. Kucnopon — sneMeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
DuU3NYECKUE U XUMUYECKUE
99 CBOMCTBA KHCJIOpOJia (peaKkuu bubnmoreka [JOK
okucnenus, ropenue). [lonstue 06 21.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
CniocoObl MOTy4eHUs KHCIOpOo/ia B
23 naboparopuu fﬂpOMBIIHJIerHOﬂCTI/I. Bubmiorexa LIOK
28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHCHHUH, 28.11.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUAX PEAKIIATIX
TomnuBo (He(Th, Yroiab U METaH).
25 3anH3HeI—EHeq];O3ijyl;(a CHocoOBI iro bubmorexa IOK
’ 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " 206I/IpaHI/Ie bubamorexa IOK
. 05.12.2023 = https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBo. HaxoxieHue B mpupo/ie 12.12.2023  https://m.edsoo.ru/ff0d4dd0
Ou3nYeCKue 1 XUMUIECKHE
28 cBoiicTBa Bojgopoaa. [Ilpumenenue bubmorexa HOK
12.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [TonsaTue o KkucnoTaX M CONSIX Bu6miorexa LIOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0nI TToTydeHust BOA0OpO/Ia B bu6mmoreka [IOK
naboparopuun 19.12.2023  https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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[IpakTuueckas padora Ne 4 o reme

bubmuorexa [JOK

31 «lonysetie i cobHpartie BOJOpo, 26.12.2023 https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €TI0 CBOHCTBY
32 MomnsipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
ABorazipo 26.12.2023  https://m.edsoo.ru/ff0d542e
Brerancienns 00bpEma, KoJaudecTBa
33 BEIIIECTBA rasa 110 ero’ U3BECTHOMY bubmmorexa LIOK
. 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 YPaBHEHHUIO pEaKlMu Ha OCHOBE bubmmorexa LIOK
. . 09.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa O0BEMHBIX OTHOIIICHUN ra30B
35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA BOJIBI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuotexa [JOK
UHIUKATOpax 16.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeib.
37 Hacreiiennrsie 1 HeHaCHIIIICHHBIE bu6nmoreka [JOK
pacTBOpbl. MaccoBast 10715 BEIeCTBa 23.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IpurorosiieHrE PaCTBOPOB C bubmuorexa [IOK
oTpeieNIEHHON MaccoBOM Joen 23.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponbHast padora Ne2 o treme bubmuorexa [IOK
«Kucnopoa. Bogopon. Boxa» 30.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KJIaccuUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d664e
41 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
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KHMCJIOTHBIX, OCHOBHBIX U 06.02.2024  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, bubnmoreka [JOK
KiIaccu(uKaIus, HOMCHKIATypa 06.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHIA 13.02.2024  https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
44
HOMCHKJIATypa 13.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIIaTypa
46 cnoco((ﬁf HIE)J'Iy‘l)CHI/I}I XI/IMI/I‘{Z(I:)KI’/IC bubmmorexa LIOK
. ’ 20.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6.
47 Peienne skcniepuMEeHTANIBHBIX 33124 bubnuoreka [IOK
110 TeMe «OCHOBHBIE KJIACCHI 27.02.2024  https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUIN»
I'eneTrueckas CBsI3b MEX
48 KJIaccaMu HGOpFaHI/IIIeCKI/IHXy Brbmiorexa LIOK
. 27.02.2024  https://m.edsoo.ru/00ad9a50
COCIMHECHU I
49 O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK
3HAHHH 05.03.2024  https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCH(I:BHLIC KJII;CCBI HEOPTraHUYECKUX bubmorexa LIOK
o 05.03.2024  https://m.edsoo.ru/00ad9ela
COCIUHCHUI
[lepBrie MOMBITKY KiIacCUDUKAIIIT
51 xmﬁnqecm&x 3JIEMEHTOB. ?IOHSII;I/IC 0 bubmorexa LIOK
12.03.2024  https://m.edsoo.ru/00ad9ffa

Trpynmnax CXOAHbIX 3JICMCHTOB
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Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6mmoreka [IOK

52 XUMHYECKHX ditemenToB J1. 1. 12.03.2024  https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, rpynmsl, MOATPYMIIIbI bubmnorexa LIOK
’ ’ 19.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. U3ororsl 19.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aT(f)MOB BHGMGHTI(;B [Tepuoanueckoii bubmmorexa [JOK
02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Teproanyeckoii cucreme /1. 1. 02.04.2024  https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL Pa3BUTHS HAYKU U MPAKTUKU. /1. bubnuotexa [JOK
. MenneneeB — y4EHBIi, iearor 09.04.2024  https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMHYECKHX DJIEMEHTOB 09.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xuMuueckas CBsi3b bubmorexa LIOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4ecKas bubmuorexa [IOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenossipHas bubnuorexa [JOK
XHUMHYECKasl CBA3b 16.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubnmoreka [JOK
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23.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
peakiuu 23.04.2024  https://m.edsoo.ru/00adb076
64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
30.04.2024  https://m.edsoo.ru/00adb076
55 | Orpucmme s, Xmamoomn | 1 BnGmmorexa I1OK
. 30.04.2024  https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O6o0mIeHNE U 1 bubnnorexa [HOK
crucTeMaTh3alus 3HaHUI 07.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 07.05.2024  https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eHNE 1 1 bubnnorexka [JOK
cucTEMaTH3aIs 3HAHUI 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcbl
[lepuoanueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 0 0 bu6mmoreka [IOK
XUMHYECKHX 351eMeHToB J1. 1. 06.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena

, | e :

- 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccugukaius 1 HoMeHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKON CBSI3U U THIIBI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriyOneHue

5 . 1 1 0
3HAaHUI OCHOBHBIX pa3ZIeyioB Kypca 20.09.2023
8 Kitacca»
peardt O pas 20.09.2023  https://m.edso0.ru/00adbcb0
npU3HaKaM

e I o
peartuit. 170 © 0 TOMOTE 27.09.2023  https://m.edsoo.ru/00adbe9a
U TETEPOreHHBIX PEAKLUAX

8 [ToHsITHE O XUMHYECKOM 1 0 0 bu6mmoreka [IOK
paBHOBecuH. DaKTOPHI, BIUSIOIINE 27.09.2023  https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pcakuuun
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBHTEIIbHBIC PEAKIIUH 04.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 ,I[I/IC(I;)OI_II/IEII_II/II/I.pCI/IJ'ILHBIe U cia0ble bubmorexa HOK
04.10.2023  https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
11.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMU B CBETE NPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOIIMTHYECKOM 11.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOITHAITIN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETE MpeCTaBICHUH 00 bubmorexa [JOK
. 18.10.2023  https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
14 [TonsiTe o ruApoOIU3E coJien Bubmiorexa LIOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK
3HAHUH 25.10.2023  https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
16 «5GHIGHI/I6 31<cnpepI/IMeHTanLHHx Bubmiorexa LIOK
25.10.2023  https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK
IHUCCOHannsl. XUMUUYECKHUE 08.11.2023  https://m.edsoo.ru/00addecO

peakuuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubmuorexa [JOK

18 raIoreHoB. XHMHECKHE CRoficTEa 08.11.2023  https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 ngiqecfns CEOﬁCTBa [I0JIy4YeHUe bubmorexa LIOK
’ ’ 15.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
ITpakTrueckas padora Ne 2 mo
20 Tellj\/le «Honyqelfne COJISTHOM Bubmiorexa LIOK
. . 15.11.2023  https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3yUCHHE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX peal}fmﬁ eCIi OuH bubmmorexa LIOK
’ 22.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO01mas xapakTepucTHKa bubnnoreka [JOK
aneMeHToB VIA-rpymnisl 22.11.2023  https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaIMK
93 cepsl. Haxoxenue cepsl u eé bubnuoteka [JOK
COCJIMHEHUH B IPHUPO/IE. 29.11.2023  https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoaopoj, CTpOoeHHE
24 @HznqefKEeI; X:II;/II/IquI:I/Ie Bubmiorexa LIOK
. 06.12.2023  https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTa
25 (bH3HII{[eCKHE u xmfnqecxne , Bubmorexa IOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c00a bubnmoreka [JOK
HOJTY4EHHS CEPHOM KHCIIOTHI. 13.12.2023  https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHNE
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OKpYKarollen cpeabl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuorexa [JOK

21 BBIXOJIa TIPOJIyKTa PEaKIIUU 13.12.2023  https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa
anemMeHTOoB VA-Tpynisl. A30T,
28 pacnpocTpaHeHue B IPUPOJIS bubmorexa LIOK
’ 20.12.2023  https://m.edsoo.ru/00adeea6
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA
AmMMuak, ero Gpu3nyecKue u
29 XI/IMI/I‘IGC,KI/IG cq];oﬁcnsa MOJTyuyeHue Bubmiorexa LIOK
’ 20.12.2023  https://m.edsoo.ru/00adf004
U IpUMEHEHHUE
[TpakTrueckas pabora Ne 3 i
30 TGII)VIG «Hoe;yqelfﬂf ZMMJ:aKa ’ bubmorexa LIOK
. ’ 27.12.2023  https://m.edsoo.ru/00adf180
U3YYEHHE €r0 CBOMCTB)
31 A3oTHas KucioTa, €€ husnueckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHnii. XuMudeckoe ’ Bubmiorexa LIOK
. 10.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCJIMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA, 10.01.2024  https://m.edsoo.ru/00adf68a
MOJTYYCHHUE
34 Hcnons3oBanue pochatos B bubnuoreka [IOK
Ka4eCTBE MHHEPAIbHBIX 17.01.2024  https://m.edsoo.ru/00adfc20
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ynoopenuil. 3arpsi3HeHue
MPUPOTHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

35 npupoe, GU3NIECKUE u Bu6mnorexa LIOK
’ 8 17.01.2024  https://m.edsoo.ru/00adfd9c
XHMHUYECKHUE CBOKCTBA
Okcuapl yriaepoaa, ux pusnueckue
1 XUMHYECKHE CBOICTBA.
36 DKOJIOTUYECKHE MPOOITSMBI Bubnuorexa LIOK
’ 24.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KACIIOTa U €€ COIU bubmorexa LIOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o
38 teme "[lonydyenne yriekucnoro bubnuoreka [IOK
ra3a. KauectBeHHast peakiusi Ha 31.01.2024  https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOoH"
ITepBoHaYaIbHBIC TOHATHUS 00
39 OpfaHquCKHX BEIISCTBaX KakK O bubmmorexa LIOK
31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenuuenus bubamorexa IOK
07.02.2024  https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5.
41 Peienne skciepuMeEHTAIBHBIX bubmuorexa [IOK
3aja4 1o TeMe «Baxkneiinme 07.02.2024  https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
KonTpoinbnHas padora Ne3 mo teme
42 «Bancl;eﬁmne EeMeTaHHH U BX bubmorexa LIOK
14.02.2024  https://m.edsoo0.ru/00ae0el8

COCOAUHCHUS
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OO0m1ast xapaKTepUCTHKA
XMMHYECKUX JIEMEHTOB —
MeTajuioB. Merajuinieckast CBS3b U

bu6mmoreka [IOK

43 METa/UTnYecKast KPUCTaNInIecKast 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBa
METaJIJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUN P bubmorexa LIOK
. 21.02.2024  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaIOB
OO6mrme crocoObl MoTydeHHs
MetasuioB. CrutaBel. BerauciaeHus
45 M0 YPaBHEHUSAM XUMHYECKHX bubmmorexa LIOK
. 21.02.2024  https://m.edso0.ru/00ae1156
PEaKIMii, €CITU OJIUH U3 PEarcHTOB
COJICP’KUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
28.02.2024  https://m.edso0.ru/00ae1278
47 [IlenoyHbIe METAILITBI Bubmiorexa LIOK
28.02.2024  https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJust 06.03.2024  https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIIBI — bu6mmorexa [IOK
KaJILIIMA ¥ Marduii 06.03.2024  https://m.edso0.ru/00ael5e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmmorexa [IOK
13.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTH3aIus
3HAHUH 13.03.2024
59 JKEcTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
yCTpaHEHUS 13.03.2024  https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o

bubmuorexa [JOK

>3 reMe "H{eCTKOC”T b BOABLI METOAH! 20.03.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 27.03.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK
27.03.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (I11) 03.04.2024  https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU 03.04.2024
[IpakTuueckas padbora Ne 7.
59 Peuienne skcniepuMeHTaIBHBIX bubnuoreka [IOK
3a1ad4 1o reMe «BaxkHeilme 10.04.2024  https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COCTMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
50 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmoreka [JOK
COJEPXKUT pUMecH. Beruucienus 10.04.2024  https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa TIPOAYKTA
peaxiuu
61 O06o01IeHre U cucTeMaTU3alus
3HaAHUU 17.04.2024
Kontponbnas padota Ne4 o teme
62 «Baxknelme MeTaibl U UX 17.04.2024

COCOAUHECHU
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63 BemecrBa u marepuainsl B 1 bubmuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA 24.04.2024  https://m.edsoo.ru/00ae3f50
64 Ponb xumuu B penieHnu 1 bubmumoreka [IOK
HKOJIOTHUECKUX MPOoOIIeM 24.04.2024  https://m.edso0.ru/00ae4270
65 XUMHUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYKaroIIel cpeibl 08.05.2024  https://m.edso00.ru/00ae4270
66 Peseprublit ypok. O6001menue u 1 bubnnorexa [JOK
CHCTEMATU3ALMS 3HAHUN 08.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTEMaTH3aIlHs 3HAHU 15.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 15.05.2024  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE

obmectBo «M3natenscTBO «IIpocBemieHue»

METOJIUYECKHUE MATEPUAJIbI J151 YUUTEJISA
bubmuoreka [JOK

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

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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






