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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NpPEnoJaBaHus y4eOHOro mpenMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM [a€T MpeACTaBICHUE O IENAX, OO0mel cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00sA3aTeNIbHOE NIPEIMETHOE COAEPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYK II0CIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOXKHOCTH IpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TPeOOBaHUM K pe3yabTaTaM O0O0yUYeHHs] XUMUU
HAa YpOBHE Leleil W3y4eHHs TNpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOM 171 (POpMHPOBAHUS MUPOBO33pEHUs 00y4arolerocs, ero
NPECTaBICHUN O MATEPUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBON U AKOJIOTMYECKOI 0€3011acCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 0Oydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
npodeccuoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B OPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ B D3KOJIOTMYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHUs B OOYUYEeHHH XUMHUHU 00eCredynBarOTCs CHEIUPUKON colepskaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruuyeckd aJalnTHPOBAaHHBIM OTpPaKEHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrpykTypa coaep:KaHMsl MPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TNPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWKW HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

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

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TMCCOIUAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAyYHOMY 3HaHHUIO U METOJaM MO3HaHus B Hayke. M3ydeHue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUM W3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESATENbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKON N€ATEIbHOCTH, OCBOEHUH IIPAaBUJ O€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oO0pa3oBaHMs Ba)KHOE 3HAUYCHHUE
PUOOPETH TaKKUe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEeHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUA,
(bOopMUPYIOLITUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHUCS OIbITa
pa3HoOOpa3HOW AESITeNbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB J€STEIbHOCTH;

— (opmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quclie YMEHHH OOBSICHATH M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPH W3YYCHUU XUMUHU, MNPUMEHSATh UX MPU pEHIeHuHu TMpoldjemM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA Ui BBIPAOOTKU JKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX JUIS M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaisieT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTEeMe HaykK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMUMHUYECKHUX HJIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMHUYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYeCcTBa, Macchl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérol mo popmysiam XUMHUYECKUX COCTUHEHUH.

duznyeckue M XMMHUYECKUE SIBJICHMs. XUMUYecKas peakuuss U e€ MpPU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd paldOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUuE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0t01eHe
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWu, B3auMOCHCTBUE kene3a ¢ pactBopoM coiu Mmenu (II), usydenuwe crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TIOBAapeHHONW COJM, HaONIOJEHHWEe U OINHCaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WUIHOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacCChl, CO3/JIaHHE
MojieNiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pu3nueckue 1 XMMHUECKUE CBOMCTBA (peakIMi TOpPEeHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KucClIopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

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

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxoxaenue Bomopoaa B IMPUPOIE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! oydeHus. Kuciorsl u com.

Moutsipabiii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10/l BELIECTBA B
pactBope. XUMHYecKue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. Ousnueckue U XUMHUECKUE
cBorcTBa KUCNOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [1onydenue kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue coictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenmn:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, MIOJIy4eHHE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHuEe CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IUMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/ICHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U MIEJIOYEH, M3ydyeHHE
B3aumojeiictBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux iementos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XHUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJLIbI, TAJIOTE€HbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoamyeckass cucrema xumuueckux asnemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuogmyueckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX szaep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

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



3nauenue [leprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. J[. . Menaenees — y4€HbIl U IPaKJaHUH.

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

Crenenp  okucineHusi. OKHUCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, peaKLUU Pa3JI0KEHNS], COETUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  JIKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4Yeckux diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leprondeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil Mo pa3MUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOPOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOTEHHBIX M TETEPOTeHHBIX peakiusax. [loHstue o
karanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHAIOIINE HAa CKOPOCThb
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlI€HHWE YPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyy. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHHUS peakuii HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACUCTBHS PA3IUUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, IMpOLEcca AMCCOLMALUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pas3iokKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKUE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xi10pu bl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3NYeCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(DUKAMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHHue, (U3NYEeCKHe M XMMHUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE M XUMUYECKHE CBOWCTBA
(obmue kak MpeACTaBUTENS Kjacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakluH,
JeXalle B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHUs cepHoW Kuciaothl. IIpumeHenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOWEH Cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeIOTBPALLCHUS.

OO0mass xapakTepucThKa 3JeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEeHHsS. A30T, paclpoCTpaHeHWEe B Tpupone, Qundeckue u
XuMHueckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npumeHeHne. Comu aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHMS. A30THasi KUCJIOTa, €€ MOJy4YeHue,
dbusznueckue W XUMHYECKHE CBOWcTBa (0OIMMe Kak TMpEeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMEeH cpeabl COSAMHEHUSIMU a30Ta (KHCIIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMNA
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTta,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Vcnonb3zoBaHue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ oKcuaoM yriaepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIA dPQeKT. YTONbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHMEe M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcronb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWJCH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTHYSCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHuss B mnpupone. OOmmue mpenctasieHuss o6 oxcune kpemuums (IV) u
KpeMHHEBOM KkuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENIBHBIX MaTEpPUaIOB B IIOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJOpUAOB (TaJOTre€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIOJeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHuEe NpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUJIEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJEICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJENeH KPUCTAIUIMYECKUX PEIIETOK anaMasa,
rpaduta, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydyeHue, CoOOMpaHue, paclio3HaBaHHe
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJyKLHUeH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETaJUJIbl U UX COCTUMHEHUS.



MeTajibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX OJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIOB. MeTtaliMueckas CBSI3b M METaUIMyecKas KpUCTauIM4yecKas
peméTka. DJIEKTPOXUMHUYECKUN pPAll HAOpsSOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmMe crnocoObl MOMy4YeHHsI MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaxXOXIEHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenne
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBl MarHUl M KalblUi: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHUE UX aTOMOB, HAaXxOXICHUE B
npupozae. PU3NYEeCKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajlblusd. BaxkHedme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxxkenue B Ilepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoze. Ousznyeckue u XUMHUUECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XMuMUYECKHUE CBOMCTBA
xene3a. Oxcuapl, ruapokeuspl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, HUX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HMCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KaJIbIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUs, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (II) u xenesa
(I1I), meau (II), HaOmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNB30BaHKHE BUAEOMATEPUATIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajabl U X COCTUHCHUS.

XuMus M OKpyxamouas cpeaa

BemectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHX OXOTax U
OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas JOMyCTUMast KOHIIEHTPAIUs
Berects, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIJIOB, MOJUMEPHBIC MaTEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMHE JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYUYHOTO ITUKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITUS: Hay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHasIbl.

dusuka: MaTepus, aTroM, ODICKTPOH, MHPOTOH, HEHTPOH, HWOH, HYKIHI, H30TOIbL,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUIl 3apsi[, HPOBOIHHKH, IOJYIIPOBOIHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 0OBEM, arperaTHOe COCTOSIHHE BEIECTBa, Ias,
pacTBOp, paCTBOPHUMOCTh, KPHCTAJUIMYECKAsh pEUIETKA, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
CIIMHUIIBI H3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1b1, COHIIE.

Buonorus: ¢orocuHTe3, AbixaHue, Ouocdepa, IKOCHCTEMa, MHHEpalbHBIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapochepa, MuUHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIC
MICKOITaeMbI€, TOILUIUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOIO 0O0IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMAHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUel 0 MepefoBbIX JOCTUXKEHHUAX M OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEJCTAaBICHU O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOI,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH MPYU BBIIOJIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIOJIHEHUM XMMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIY B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C TO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SX UYEJIOBEKa C MPHUPOJHONW Cpeoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOJIOJAaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpHhl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoM, AOCTYMHBIMH TEXHHUUECKUMH CpeACTBaMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MMPOSKTHON M UCCIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JalibHEHIIEeM;

4) popMupoBaHus KYJIbTYpPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pPOBbIi 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUNH W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPAKTUIECKOMY U3YYCHUIO Mpodeccuii u Tpyaa pa3IudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aJJalITUPOBATHLCS B MPO(ECCHOHAILHOU CPeJIe;

6) PK0JIOrMYeCKOro BOCIINTaHHUA:

IKOJIOTHYECKHU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHUE LIEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS TIPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4acMbIC MPU H3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM H IyTeH WX PeIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINEISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHUX MPEJAMETOB (POPMHPOBATH NPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydeOHBbIC JCHCTBUS (ITO3HABATENbHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh  CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHIMH), UCIIOIB30BATh MOHATHUS JIJISI OOBSICHEHHUSI
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KJIacCHUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKHI/If/'I, YCTaHABJIMBATb MPUYNMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJIBI M 3aKIIFOUCHHUS,

YMCHHUEC NPUMCHATH B MPOLECCE IMO3HAHUA MMOHATHUA (HpCI[MeTHI)IG n MeTaHpeI[MCTHI)Ie),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
xuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU PEIIeHUd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1eHCTBUS:



YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIC BOINPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3alUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIOIaTh 32 XOI0M IPOIIeCca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIIPOCHI MPH TIOUCKE U 0TOOpe MH(POpMAIINU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS Y4EOHBIX U MMO3HABATEIbHBIX 331a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH MCIIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy IpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOMHALIUSAMU;

YMEHHUE HCIOJb30BaTh U aHAIU3UPOBATh B MpoIlecce y4EOHOW M HMCCIICI0BATEIbCKON
NESITeIbHOCTH HH(POPMAIIHIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KAIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYTUPOBATh CBOM TPEJIOKEHHS OTHOCUTEIBLHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABISATH MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON IEITEITHHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3eHTALUI0 PpPe3yJbTaToB BBIMOJHEHUS XMMHUYECKOTrO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElIeHHHM BO3HHUKAIOIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX HWHTEPECOB U COIJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JECHCTBHIA, ONpECIICHHE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO ONPEAEIATh eI JIeATeNbHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEJIOKEHHBIH aJrOpuT™M IEHCTBUI IpH
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B YCIIOBUH 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBIICHHOTO JaHHOW (exepanpHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOfI O6HaCTI/I ((XI/IMI/ISI)), BUbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHust B 8 KJiacce mpeIMETHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYYAIOLIMXCST YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUN
JJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJsA XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysl, Kiaccudukanus
peakuuii: peakliuy COEIMHEHUS, PEaKLIUU Pa3I0KEeHHs], peaKlIMM 3aMEIICHUs], peaKklun
00MEHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM AP HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTalb, paJuyc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAsl U HEIOJIApHAs KOBAJIECHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi JOJIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHH U NPUMEHSATH 3TH
MOHSTHS IIPH ONTMCAHUU BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIHMKY JUISI COCTaBJI€HHUsS (POpMyn BEIIECTB U
YPaBHEHUI XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSX, CTETECHBb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COECMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIalpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
00o3Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleproauueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsia  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYEeCKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONUCAaHUWE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLCHUN B Pa3IMYHbIX YCIOBHIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEeHTa 10 (hopMyJie COeTMHEHHUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3alNI0, KiacCH(HUKaAINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METONbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHYECKOW TIOCYIOH U  JIaOOpaTOpHBIM
o0opyI0BaHHWEM, a TAaKXe IMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU I10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaaenH, METUIOPAHXK U JIPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, XUMHUYECKas peaKkius, XUMHUYECKast
CBI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JAUCCOLMAIMS, pPEaKIU HOHHOrO OOMEHa,
KaTtaau3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHUMbIC pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEeaKIuu, TMPeaeiabHO JOIMyCTUMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U TPUMEHSATH 3TH
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsi COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpENEeNsATh BAJICHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHCHHSIX, 3apsij HOHA 1O XMMHYECKOU
dbopMmyre, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTWHEHUH, TUI
KPUCTAJUTMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TadnuuHyro ¢opmy I[lepuoaundeckoit
CHUCTEMBbl XHUMHUYECKHUX OJJIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHass moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKOW Tabnuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHUH B Mpeesiax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTaBy Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIMTUYECKON TUCCOLUALIMU KUCIIOT, LIEJI04YeN U COJel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HOJATBEPXKJAIOIIMX  CYLIECTBOBAHME TI'E€HETHUYECKOM CBA3M MEXIY BelleCTBaMU
pas3IMYHbIX KJIACCOB;

PACKpBIBATh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca STHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIeMEHTa 10 (popMysie COeTUHEHHUsI, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoIaTh MpaBWa IOJI30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO J1Ta0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIICKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITYyTEM XJIOPHA-, OpOMHI-, HOOUA-, KapOoHart-, docdart-,
CHIIMKAT-, Cynb(aT-, THAPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O00O0OIIEeHHEe, CHUCTEMATU3aLMIO, BBIABICHHE HPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 | bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u llepuoguveckas cucrema xumudeckux 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsizb. OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' ¢ PYHIIBL Y TJIEpOs https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne IpakTuyec ara nudgpoBbie

Tema ypoka KonTposabHbie P A op
n/n Bcero KHe U3y4YeHH s o0pa3oBaTe/ibHbIE

padoThI
padoThI pecypcbl

I1 .P

| peameTr Xxumuu. Posib XMMuuM B KU3HU | 04.09-08.09 bubnnoreka [JOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 IlonsaTne o MeToax IMO3HAHUS B XUMUH 1 04.09-08.09 Bubmorexa ITOK

https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUU U MPUEMBI | | 11.09-15.00 bubnmnoreka [JOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 .

4 HCTBHIC BEIIECTBA fl cMecu. CriocoObl | 11.09-15.09 bu6mmoreka [IOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Eub 1OK

nonmoTexa

5 P i 1 1 18.09-22.09
«Paszenetiite cMeceit (i1a npivepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»

bubmuorexa [JOK
6 A 1 18.09-22.09
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
X .3

7 AMHUYECKHE DJICMEHTHI. 3HAKH 1 25.09-30.00 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 IT 1 25.09-30.09

POCTBIC H CIIOAHBIC BelllecTBa https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 02.10-06.10 nommorexa HO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X .B 02.10-06.10
uMirieckas popuyua. BanenTocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX DJICMCHTOB

1 OtHocuTeNbHAs aTOMHAs Macca. 09.10-13.10 bubmuorexa [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca ' ' https://m.edsoo.ru/ff0d323c
MaccoBas 10 €CKOro

2 Basi JOJISI XUMUY r 09.10-13.10 bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350¢
Ko . Mois.

13 JINYECTBO BellecTBa. Moib 16.10-20.10 bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
() .

14 W3UYECKUE U XUMUYECKHUE SIBIICHUS 16.10-20.10 bu6mmoreka [IOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
IIpu3na CIIO 0TE

15 PU3HAKU U yCII BI/ISIUHp TEKaHUs 3.1027.10 bubnnorexa [HOK
XUMHUYECKUX PEaKIun https://m.edsoo.ru/ff0d3al6
3a .

16 KOH COXPaHEHHsI MacChl BEILIECTB 3.10.27.10 bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl BuG OK

17 BEIIECTBA IO YPABHEHUSIM XUMHUYECKUX 06.11-10.11 nbnmotexa 11

. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenuHeHus, pa3ioKeHUs 06.11-10.11 bubmorera [JOK
g > P ’ S https:/m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Bu6 OK
19 sHIHKIoneaucT. O0o0IEeHNe 1 13.11-17.11 nbmorexa L
. https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alHs 3HAHHUI

20 KonrtponsHast padora Nel mo reme 13.11-17.11 bubmuoreka [IOK
«BemiecTBa U XUMHYECKHE PEAKIIUAI ' ' https://m.edsoo.ru/ff0d4290
B — .C

71 0311yX — cMech ra3zoB. CocTas 20.1124.11 bubnnoreka [HOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK
22 20.11-24.11
KHCII0pOAA (peaKiiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I 27.11-01.12 bubmorexa HOK
patop P ' ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peaKkuuu, MOHITHE O 27110112 bubnnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HeHue BO3AyXa, CIIOCOObI €ro 11.12-15.12 bubmorexa HOK
P Ayxa, ' ' https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa 11.12-15.12 bubmorexa HOK
i . p poaa, ' ' https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
B _
7 0JI0pOJ — BJIEMEHT U IIPOCTOE 18.1222.12 bubnuotexa [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHEe CBOMCTBA 18.12.22.12 bubmuoreka [JOK
Bojopoa. IIpuMenenre Bogopoaa ' ' https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 I1 25.12-29.12
OHIITHIC O KHETOTAx 1 COIX https://m.edsoo.ru/ff0d50d2
C 0
30 oCcoObI MOJYYEHHUsI BOJIOPOJa B 25.12.29.12 bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas padora Ne 4 o Teme Bu6 OK
31 «[Tomyuenne u cobupanue Bogopo/a, 09.01-12.01 nommoreka L

W3YyYEHHUE ETO CBOMCTB)

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




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 09.01-12.01
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa Eub 10K

noIMoTEKA

33 15.01-19.01
BEIIOCTDA T 11O B10 HIpeCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110 Bu6 LIOK

nOIMOTEKA

34 ABHEHHIO pea a OCHOBE 3aKOHA 15.01-19.01
YPABHCHILIO PEAKIUIL 3 0CHOBE SakoH https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 DOuU3nIeCKre U XUMHUYECKUE CBOMCTBA 2 01.26.01 bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

i. I1 0

36 CocraB ocHoBanuii. [Tonsitue o 2 01.26.01 bubmuorexa [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. HacbieHHbie

37 1 HEHACHIIIEHHBIE pacTBOPHI. MaccoBast 29.01-02.02 bubmorexa HOK

B pacTBOpEL. St https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpaxTnueckast padora Ne 5 o teme
«IIpuroroBiieHre pacCTBOPOB C

18 pur T BII \}’II/I pacTB Up B ) 20.01.02.02 bubnnorexka [JOK
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

K O6ota Ne2

39 OHTpOJBHAs paboTta Ne2 1o Teme 05.02-09.02 bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIBI: COCTaB, KiIacCU(UKAIUS,

40 A ukan 05.02-09.02 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKHE CBOMCTBA Bi6 LIOK

nOIoTeKa

41 12.02-16.02
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX hitps:/m.cdsoo.ru/f0d664c
OKCHJIOB
0) :

4 CHOBAHMUSI: COCTaB, KJ1accuuKaIus, 12.00-16.00 bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

bu6mmoreka [IOK

43 . 19.02-22.02
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
K :

44 UCJIOTBI: COCTaB, KJacCU(pUKALIUS, 19.02-22.00 bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
ITonyyenue €CKHE CBOWCTBA

45 YUYE€HHE U XUMUYECKHE CBOUCTB 26.02-01.03 bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

(cp ) P bubmuorexa [JOK
46 CIIOCOOBI TIOYyYSHUS, XHMUICCKHE 26.02-01.03
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue

47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 04.03.07.03 bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»

r

43 €HETUYECKas CBS3b MEXKIY IfnaccaMH 04.03.07.03 bubnnoreka [JOK
HEOPraHWYEeCKUX COCIUHEHNI https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK

49 O0600611eHre U cucTeMaTu3alu i 11.03-15.03

- HH SHATHH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme Eub OK
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 11.03-15.03 nosmoreka L
. https://m.edsoo.ru/00ad9ela
COEAMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT Eub OK
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O 18.03-22.03 nosmotera I
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U BuG OK
52 [Tepuoanueckas cucreMa XUMHYECKHAX 18.03-22.03 nbnnoteka 11
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
53 Ileprozsl, TpymnIIbL, MOATPYIIIEI 01.04-05.04 bubmmorexa [TOK

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 01.04-05.04
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK Bu6 OK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii 08.04-12.04 nbnnotexa 11
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JIEMEHTA MO erf) MOJIOKEHUIO B 08.04-12.04 bubnuorexa [JOK
Ilepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUS HAyKU I/I"Hpaf(TI/IKI/I. . 1. 15.04-19.04 bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB 15.04-19.04 bubnnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
n 22.04-26.04
59 OHHAA XMMHHCCKad CBA3b https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas 2 04.26.04 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XuMu4ecKas 02.05.08.05 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
2 02.05-08.05
6 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHUCIUTEITEHO-BOCCTAHOBUTEITHHBIC 13.05-17.05 bu6mmorexa [IOK
peakunu https://m.edsoo0.ru/00adb076
bu6mmorexa [IOK
64 0) 13.05-17.05
KHCTTITTCII 1 BOCCTAROBHTEIH https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuorexa [JOK




«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

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

66 PezepHblit ypok. O6o01eHne u | 13.05-17.05 bubmmoreka [IOK
CUCTEMaTH3aI1s 3HAHUH ' ' https://m.edsoo.ru/00adb33c
P i .

67 €3€pBHBIN YPOK O6061ueHHe u | 20.05.24.05 bubnnoreka [HOK
CHUCTEMAaTHU3alsa 3HaHUU https://m.edsoo.ru/00ad9cb2

68 PesepBHBII ypOK. O606111eHI/Ie u | 20.05.24.05 bubnunoreka [JOK
cUcTeMaTu3alusg 3HaHu! https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabuble IIpakTuyeckn
n/n Bcero H3yUYeHHs o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcbl

[Iepnoanueckuit 3aKoH.
ITeprnomndeckas cuctema

| PUOINYCCKAsT CHCTEM 1 04.09-08.09 bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Eu6 1IOK

noOInoTEKa
2 CBOIIC ec 9JIEMEHTO 1 04.09-08.09
PONETR RUMIHIECHIE SHCHERTOP https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HOMeHKIaTypa | 11.09-15.00 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB ' ' https://m.edsoo.ru/00adb7e2
B o

4 UJBI XUMHUYECKOU CBSI?I/I U TUIBI 1 11.09-15.00 bu6mmorexa [IOK
KPUCTAININYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 18.09-22.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanms XUMAYECKHAX

6 ucan 1 18.00-22,09  PrOmorexa [OK
pEaKIy 110 pa3InYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN Bu6 LOK

HOINOTEKA

7 eakuu. IIoHsATHE O TOMOT€HHBIX U 1 25.09-30.09
peakt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH. Bu6 OK

8 @DakTOpBI, BIUAIOIIME HA CKOPOCTh 1 25.09-30.09 nommoreka L1

XUMHUYECKOM PCaKun U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 02.10-06.10
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON BuG 10K
HOJIMOTEKA
10 ccormaruu. C € U cl1a0blie 02.10-06.10
FHCCOTHATII. LHIBHBIC 1 CabbI https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
bubmuorexa [JOK
11 Ho € ypaBHE ea 7| 09.10-13.10
HHBIC YPABHEHHA peaitih hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U Bu6 110K
HOJIMOTEKA
12 7 1 09.10-13.10
OCHOBAHUH B CBCTC HP?HCTaBHeHHH https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHE CBOWCTBA COJIEH B CBETE BuG OK
13 MpeACTaBICHUIN 00 16.10-20.10 nbmaorexa L
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
bu6mmoreka [JOK
14 I1 1 16.10-20.10
OHATHE O THAPOTHM3E CoTen https://m.edsoo.ru/00add9d4
006006
15 0 IEIeHI/Ie Y CHUCTEMaTU3aLHUs 3.10.27.10 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1. Bu6 LIOK
nOINOTEKA
1 P 23.10-27.10
6 «Pemienne sxcrepuMeHTaIbHbIX hitps-//m.cdsoo.ru/00addbfa
3a71auy
KonTponbhas padota Ne2 o teme
17 «IIEKTPOIIUTHYECKAS TUCCOIMAIIUS 06.11-10.11 Eubmorexa IIOK
P & HHATH. ' ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01mas xapakTepuCTHKa TaJIOT€HOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE 06.11-10.11 Bubmaorexa LOK
p p ' ' https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, 13.11-17.11 bubmuoreka [JOK




XUMHUYCCKUC CBOﬁCTBa, IIOJIY4YCHHE,

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

MIPUMEHEHUE
[TpakTuueckas padota Ne 2 o Teme
20 «[TonyueHne COMAHON KUCTOTHI 13.11-17.11 bubmoreia HOK
YHSHHE COI> ’ ' ' https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenus no ypaBHEHUSIM
21 XAMHYECKHUX PEaKUUi, €CIIM OJUH U3 20.11-24.11 bubmorexa HOK
PEAKTIHHL, A ' ' https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
OO01as XapakTepUCTUKA 3JIEMEHTO
2 11ast XapaKTepUCTUKA JIEMEHTOB 20.11.24.11 bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU 27110112 bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA ' ' https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoi, cTpoeHue, Gpu3niecKkue 2711.01.12 bubnuorexa [JOK
U XUMHAYECKHE CBOWCTBA ' ' https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHe CBOMCTBA 11.12-15.12 bubmorera [JOK
’ ' ' https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJTYYEHHS] CEPHON KUCIIOTBHI. 1L12-15.12 bubnuorexa [JOK
XHUMHUECKOE 3arpsi3HEHIE ' ' https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeTUHEHUSIMU
cepbl
B CJIEHHE MacCOBOM 10 ona
7 BIYUCIIEHHE M BOH JOJIH BBIXOJI 18.19.29.12 bubmuorexa [JOK
MPOAYKTA PEeaKIUU https://m.edsoo.ru/00adec8a
28 OO1m1ast XapaKTepUCTHKA 3JIEMEHTOB 18.12-22.12 = bubmuoteka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoae, GU3nIecKue u
XMMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
29 eCKUe 7 €Hue 25.12-29.12
RMITICCITC CEOMCTEA, HOTYHEHe hitps://m.eds00.ru/00adf004
NpUMEHCHHE
[IpakTrueckas padora Ne 3 o reme BuG 10K
UOJINOTEeKA
30 11 25.12-29.12
((TOMYFICHIE ANMMHUALA, HEYHCHHIE €0 https://m.eds0o.ru/00adf180
CBOWCTBY
A3zoTHa ciiota, €€ hu3nYecKue
31 THasl KUCI Tv ¢busnyeckne u 09.01-12.01 bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATHHBIX Eub 10K
uOIMoTeKa
32 0 . X 09.01-12.01
YAOOpCHHUH HMquCKoev https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u
33 @ocgo pHaSI KHfﬂfTa (1)@1/1:1)31/1(qe)01<1/1e u 15.01-19.01 bubmmorexa [JOK
P o ' ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI00pEeHUH. 15.01-19.01 bubnmoreka [JOK
3arpsi3HEHHE PUPOIHOM CPEJIbI ' ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu f)) J: gmﬂzecéle U XUMHUYECKHE 22.01-26.01 bubmorexa HOK
P P e ' ' https://m.edsoo.ru/00adfd9c
CBOICTBa
Okc epojna 3U4ECKUE
36 KCHJIBI yTiiepoja, nx (pu3ndeckue u 2.01.26.01 bubnnoreka [HOK

XUMHUYECKHUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 b eé 29.01-02.02
FOTRHAT KHCJOTA H €€ COTMH https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"[Tony4yeHue yrieKucaoro rasa.

38 YHCHHE YT 20010202  Promorera [IOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavaIbHBIC TOHATHS 00 BuG OK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O 05.02-09.02 nbnnotexa 11
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
N bu6 OK
40 Kpemuuii u ero coeiHeHust 05.02-09.02 nbnnotexa 11
https://m.edsoo.ru/00aec080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 3KcnepHi\4eHTanLHHX 3a/1a4 110 TeMe 12.00-16.02 bubnnorexka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

Kontponbnas padota Ne3 no teme Eub 1OK
nOIMOTEKA

42 «BaxHeire HeMETaIbl U UX 12.02-16.02

https://m.edsoo.ru/00aec0Oe18
COCTUHEHUS»
OO0mas XxapakKTepruCTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.
Meramnueckas CBs3

13 TAJJTNYECKas CBSI3b U 19.02.22.02 bubnuorexa [JOK
MeTaUInYeCKas KpUCTaIInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIOB. BuG OK

44 DIIEKTPOXUMHUYECKUH P 19.02-22.02 nosmotexa Il

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO6mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

bu6mmoreka [JOK
45 7| 26.02-01.03
YPABHCHHAM XUMITACCIHX PCariii, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEAreHTOB COJIECPKUT
MIPUMECH
46 [ToHsATHE O KOPPO3UH METAIUIOB 26.02-01.03 bubmorexa HOK
https://m.edsoo.ru/00ae1278
47 [{emounbie MeTAIITBI 04.03-07.03 bubmorera [JOK
https://m.edsoo.ru/00ae14b2
Okc OKC a
43 KCHJIbl U TUJIPOKCHUIBI HATPUS U 04.03-07.03 bubnuoreka [IOK
KaJIus https://m.edsoo.ru/00ae14b2
49 Hlenoqlv{oaeMenLHUHe METAJIBI — 11.03-15.03 bubmuorexa [JOK
KaJIbIIMHA 1 MarHuu https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI 11.03-15.03 bubmaorexa IJOK
https://m.edsoo.ru/00ael15e8
0000
51 0 IEIGHI/IC U CUCTeMaTH3aIus 18.03.22.03
3HAHUM
JKécTtkoc 0 CIoCco0BI €€
50 TKOCTh BOJIBI U CII Bl 18.03.22.03 bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o reme Bu6 OK
53 " KECTKOCTE BOAEI 1 METOMEI €6 01.04-05.04 nbnnoteka 11
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 AroMuHAI 01.04-05.04 bubnmorexa LIOK
https://m.edsoo.ru/00aelc64
AmMdboTepHBIE CBOIICTBA OKCHIA U
55 borep bl 08.04-12.04 bubnmoreka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso 08.04-12.04  PrOmoTera [IOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

57 15.04-19.04
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
0606

53 0 LEIGHI/IG Y CUCTEMaTu3alus 15.04-19.04
3HAHUI
[IpakTuueckas padora Ne 7. Pemenue

59 Z-)KCHepI/I\lj/IeHTaJIBHbIX 3a/1a4 110 TeMe 2 04-26.04 bubmumoreka [IOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COECTMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3

60 peareHToB /1aH B H30BITKE WIH 2. 04-26.04 bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /101U BbIXOJa MPOAYKTA
peakuuu
O0600611eHre u cucTeMaTu3a

61 PHCHHE 1 CHETEMATHRA 02.05-08.05
3HAHUHN
Konrtponsnas pabora Ne4 o treme

62 «BaxxHe#mme MeTaIbl 1 UX 02.05-08.05
COCTMHECHUS
BemecrBa u maTepuainsl B b K

63 . aTep 13.05-1705  Dnomorexa O
IIOBCETHEBHOHU KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
X €CKO€ 3arpsi3HEHUE

64 HMHUYECK g IpSI3HEHU 13.05-17.05 bubnnoreka [JOK
OKpYXKarollen cpeabl https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perennu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
P i .

66 €3epBHBII YPOK O606i]1€HPI€ u 13.05.17.05 bubmmoreka [JOK
cucTeMarusanusg 3HaHUN https://m.edsoo.ru/00ae0dOa

67 PesepBHbIil ypok. O0001ICHNE U 20.05-24.05  bubmuoteka [JOK




cucTeMaTu3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE U
CHCTEeMaTU3alus 3HAaHUI

20.05-24.05

https://m.edsoo.ru/00adb33c

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumust, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. O.C.I'abpuensn, U.I".OctpoymoB, «O0111ast XuMus B TeCTax, 3aadyax,
ynpaxkHeHusx. 8-9 knace» — M.: Jlpoda, 2023 roa.

2. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 8 kiacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

3. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I".BBeaenckas «Xumus 9 kinacc: HacronpHas

kHUTa 11 yauteas». Yacte 1 — M.: JIpoda, 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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