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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOIO 0OOIIEero oOpa3oBaHHs COCTaBJE€Ha Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpaMMbl
OCHOBHOTO o00mmiero obpazoBanus, npenacrtaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
benepanbHOi pabouell MporpaMMbl BOCIHMTAHHWS U C YYETOM KOHIEMLHU MpernojaBaHus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O MLENsAX, OOIIeld cTpaTeruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIsAeT KOJINUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKHU COJEP)KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHHE XMMHH CIYXXUT OCHOBOM JIsi (JOPMUPOBAHUS MHPOBO33PEHUS O0OYHaIOIIErocs,
€ro TPEACTABICHUH O MaTepUAIIbHOM EIMHCTBE MHPA, BAKHYIO POJb UTparoT (GopMupyembie
XUMHEH MpeCTaBICHUs O B3aUMOINPEBPAILICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPO/IE,
0 MYTSX pEIeHHs TI00aJbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA — CHIPHEBO,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, POOJIeM 3ApaBOOXPAaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH Ui caMOpasBUTHS U (DOpMHpPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHUpPOBaHHE MBIILICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT CO CIenu(UKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI51a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOCTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAYYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOM BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHbIE HampaBieHUS B OOyUYEHUU XUMHUU OOECIEUMBAIOTCS CIENU(HUKON COMep:KaHuUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOIi HAYKN XMMHUHU Ha OMPEICTIEHHOM JTarie e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHHUs OPUEHTHUPOBAH HA OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJICIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa cofepaHusi MPOrpaMMbI IO XUMUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;



— MpeCTaBIeHUN 00 ANIEKTPOTUTHIECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWMCTB, CTPOCHHUS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl IO XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBJAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Ipy nM3yyeHUH XMMHU TPOUCXOAUT (HOPMUPOBAHHE 3HAHWN OCHOB XUMHYECKOW HayKU
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATEIbHOCTH YeJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHUCTEMBl XMMUYECKUX 3HAHMM — BaXHEMIIUX ()AKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUN, AOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKH, B MPUOOLIEHUH K HAYYHBIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTUU MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-
MIO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BElIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipn u3yyeHHM XUMHUHU HAa YpPOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
NpPUOOpPEH TaKKe LeH, KaK:

— (opMUpOBaHUE MHTEUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOy4YeHMs Ha CHUCTEMaTHYeCKOe MpHUOOIIeHHe OO0yYarolmxces K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IO3HaHuS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYarOIIMMHUCS OIBbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBbHOCTH;

— (hopmupoBanue o01Iei GYHKIIMOHATBFHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pElIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATENLHOCTH,

— (opmupoBaHue y 00y4aronMXcsi T'YMaHUCTHUECKUX OTHOILIEHHM, TOHUMaHUS IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroIleW MpUPOJHON
cpensl,

— pa3BUTHE€ MOTHBAIlMK K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO |
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIICYENIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMTPABIEHHOCTH TaTbHEUIIIET0 00yUIEHUSI.

OO11ee yncia0 4acoB, OTBEAEHHBIX JJIS U3yYEHUs XMMUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4yacoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

8 KVIACC
IlepBoHayajJbHbIE XUMHUYECKHE NOHATHSA



IIpeamer xumuu. Ponb XuMuM B JKM3HU 4YellOBeKa. XMMHs B CUCTeMe Hayk. Tema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECcei.

ATOMBI M MOJEKYJIBl. XUMHUYECKHE IIEMEHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB.
[TpocThie U cll0)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opMmyna. BajeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJUHCHHH.

KommuectBo BemectBa. Mosb. MonsipHasg mMacca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCIUHEHUH.

du3nyeckue M XUMHUYECKUE SIBJICHHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMHUUeckue ypaBHeHus. Kiaccupukanus XUuMHUECKUX peaklui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKON IMOCY/IOH, MpaBMIaMH PabOTHI B J1a0OPaTOpUu U MpHEMaMHU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAaHHWEM, HW3Y4YEHUE U OINUCAaHHE (U3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbl) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE MeJla C KUCIOTOM) ABJIEHUH, HAOII0AeHNE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMojeiicTBue jxene3a ¢ pactBopom comu meau (1), m3yuenue crocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH IOBapeHHONW COJM, HaONIOJEeHHe U OINHUCaHHE
pe3yabTaTOB NPOBEJICHUS ONBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHsSI MACCHI, CO3/IaHHE
MoJiesielt MOJIEKYI (IapOCTEP KHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 371€MEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopona. CrocoObl MOMYdeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKON peakluH, TEPMOXMMHUYECKHE YpPaBHEHHS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOomaMBO: yroib M MeETaH. 3arpsA3HEHHE BO3yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — onemMeHT u mpocrtoe BemectBo. Haxoxknenwe Bogopoaa B IIPHUPOE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTs! u comnu.

MossipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelmennsie n
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poinp pacTBOpoOB B NMPHUPOJE U B KU3HHU
yenoBeka. KpyroBopor Boabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. HomeHkmatypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcnoBanus. Kimaccudukanust ocHOBaHMA: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. Ilomydyenue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucnor. @uzndeckue 1 XuMUUECKUe
cBoiicTBa kuciot. P aktuBHoctr metauioB H. H. bekerosa. Ilonyyenue Kucior.



Comu. Homenknarypa coneil. duznueckue u XMMHUECKHe cBoicTBa coiel. Ilomyuenue
COJICH.

['eHeTnueckas cBs3b MEKy KJIACCAMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIPE/ICIICHNE COJICPKAHUS KHCIOPOa B BO3/AyXe, IOIy4YeHUe, coOupaHue,
pacro3HaBaHHE€ M HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUSI M IMPEKPAIICHUs] TOpeHus (Ioxapa), 03HAKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIIOJIb30BAaHHME BHJIEOMATEPUANIOB), HAOIIOeHHE 00pa3loB BEUIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOPAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOM KHUCIOTBHI, KUCIOT C METalllaMH,
peaKuMuii HEUTpaJM3allu, INOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 110 TeMe «Baxuenmme
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Mepuonuueckuii 3akon u Ilepuoanyeckasi cucreMa xumuuyeckux jiementon /. U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaKuum.

[lepBbie MOMBITKA KIAaCCU(UKAIMU XUMHUUYECKHX D3JIeMEHTOB. [loHsTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETIOUYHO3EMENIbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema xuMuueckux odieMeHtoB J[. U
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leproaudeckoid cucTembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue artomoB. CocrtaB aromMHbIX dnep. M3oromsl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 00O0JIOYEK aTOMOB TEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leprnoandeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO JJIEMEHTAa IO €ro IIOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS Pailyca aTOMOB XMMUUYECKHUX 3JIE€MEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepronnueckoro 3akona u Ileproanyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckass  CBS3b. KoBanientHas (monsipHass ¥ HEMOJsIpHas) CBSI3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe oOpas3loB BELIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE T'HIPOKCHIA
LIHMHKA C pacTBOPAMM KHCIIOT U IIEJIOYEN, TPOBEACHUE OIBITOB, WILIIOCTPUPYIOLINX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COETUHEHHS).

Mesicnpeomemmuwie ceazu

Peanu3anus MexnpeaqMeTHbIX CBA3EH NPU U3YYEHHH XMMHUH B 8 KJIacce OCYIIECTBIIETCS
yepe3 HCIIOJIIb30BAaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHUN, TaK W TOHSITHIH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OOme ecTecTBEHHO--HAy4YHbIC IMOHSTHS: HAyYHBIH (hakT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIHEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusnka: marepus, aToM, D3JEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJA, H30TOIbI,
paZoaKTUBHOCTb, MOJIEKYJA, JIEKTPUYECKUH 3apsi, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadus: armochepa, ruapocdepa, MHUHEpaNbl, TOPHBIC IMOPOJBI, TOJC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumudeckux oanementoB J[. .
MenpneneeBa. CTtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, Kbl U UX COECIUHEHUH B COOTBETCTBUHU C
HOJIOKEHHUEM 3JIeMeHTOB B [lepruonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XMMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKHM M BHUJAA XMUMHUYECKOH
CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKMX BEIEeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Krnaccudukanys XUMUYECKUX peakuil M0 pa3INYHbIM MPU3HAKaM (110 YUCITY U COCTaBy
YYacTBYIOUIMX B peaKkIUH BEUIeCTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH xuMHueckoil peakuuu. [loHsTHE 00 0OpaTUMBIX M HEOOpPaTHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALAN. DIEKTPOIMUTHI U HEAIEKTPOJIUThI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu noHHoro ooMeHa. YCioBUS IPOTEKAaHUS peaKIMii HOHHOrO OOMEHa, MOJHbIE U
COKpallEHHBIE MOHHBIE ypaBHEHUs peakuuil. CBoiiCTBa KHCJIOT, OCHOBAaHUN U COJEH B CBETE
MpEeJICTaBICHUH 00 3IEeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTANINYECKUX PEIMIETOK HEOPraHMUYECKHUX BEIIECTB —
METAJJIOB M HEMeTauioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAa HaTpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, UCCIIEI0BaHUE IIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLMALUN
KHUCJIOT, IIEJIOYe M cojeill (BO3MOKHO HCIIONb30BAaHUE BHJEO MAaTEpUaAiOB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOMIMX TMPU3HAKH MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (FOpeHue, peakiUH pa3IokKEHHs, COCIUHEHUs),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IOMOIIBI0 KAauye€CTBEHHBIX DPEAKLUl Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.



HemeTanibl 4 X coeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHune u (puU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuUMHUECKHEe CBOMCTBAa Ha NpuMepe xJyopa (B3auMOJEHCTBHE ¢ MeTallaMH, HeMEeTallJIaMH,
mienoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOa Ha OpraHu3M uesloBeka. BaxkHeime Xinopuasl
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALUN KUCIOPOJA U cepbl. XUMUYECKUE CBOICTBa
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT M crenupudeckue). XHUMHUYECKHE pEeaKIHH,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus cepHoil kucinoTsl. Ilpumenenue
cepHOii KuCIoThl. COJIM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEOTBPALICHHUS.

OObmass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpocTpaHeHHWe B Hpupoie, (U3UUecKue u
XUMHYeCKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero GU3n4ecKue 1 XHMUIECKHe
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydYeHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cCpeibl COeIMHEHUsIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBbI M BOMOEMOB). Docdop, alIoTpOonHble MOAU(PUKALNN
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, moiydeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiass xapaxktepuctuka 371eMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yraepona, Ux (pU3NUEcKue U XMMUYECKHe CBOWCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHHne. KadecTBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,
MIPOMBITIJICHHOCTH U CEITLCKOM XO35HCTBE.

IlepBoHauabHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHUSX Yriepoja
(MeraH, JTaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHUIEpPUH, YyKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX PO B OBITY M MMPOMBIIUICHHOCTH. [I0HITHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YrieBoJaXx — M HMX pOJM B KU3HM YelOBeKa. MarepuaibHOE E€IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOWCTBA, IOJIY4YEHHE U TPUMEHEHHE.
Coenunenus kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. Baxuelme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 HCIIOJIb30BaHUS CTPOUTEIBHBIX MaTEpPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumennt:



n3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, POBEJCHNE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA TaJOTC€HOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 00pasllaMy XJIOPUIOB (TaJOT€HU[IOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUS —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHUH,
NoJy4YeHue, coOupaHue, pacrno3HaBaHWE ¢ U3YYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTANIMYECKUX PEHIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHune, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEIACHHME KaueCTBEHHBIX PEaKlMil Ha kapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCUHEHUSD.

Metabl M MX COeIMHEHU S

OOmiass xapakTepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXMMHUYECKUHN psJ HanpsokeHH wmerauioB. Du3nueckrue U XHUMHUYECKUe
cBoiicTBa MeTayuioB. OO1IMe crocoOsl moayyeHust MeTamioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[lenounsle mMeTamibl: nojoxeHue B llepuoanueckoi cucreMe XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJEHHE B ipupoje. Pu3nyeckue U XUMHUECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[IlerouHO3eMeENbHBIE METAUIBI MAarHMii M KalnpLMi: mosoxeHue B llepuogmdeckont
cucrteme xumuueckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIEHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KablMs (OKCUI, THIPOKCH, cOH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenune B Ilepuonnueckoil cucreme xumudeckux snemeHtos I, .
MenzeneeBa, CTpOEHHE aToMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenne B Ilepumonuueckoid cucteme xuMuuyeckux »syemeHtoB J[. .
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokcunsl u comu skenesa (II) m xenmesa (ll), ux cocra, cmoiicTBa u
MTOJIyYECHHE.

Xumuueckuii IKcnepumenn.

O3HaKOMJIEHHE C o0pasllaMd METa/lIOB W CIUJIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMU,
U3Y4YEHHUE PE3YJITaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJOM (BO3MOYXKHO UCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHWE CBOMCTB >XECTKOM BOJbI, Ipollecca TOPEHHUs Kejle3a B
KHUCIoposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMii Ha MOHBI: MarHUs, KaJbIl¥s, alFOMUHUA, [TMHKA, xkene3a (I1) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHUE MPOILECCOB OKPAIIMBAHUSA TUIAMEHH MOHAMH HATPUS,



Kalusl U KaJblUs (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHEeNIIe METaIJIbl U UX COCIMHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemecTa 1 Marepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpPaBJICHUSIX.

XuMu4eckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMycTUMas
KOHIIEHTpanus Beiects, gaiee — [1/1K). Posib xumMuu B petieHun 3KOJI0THYECKUX MPOoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3IloB MATEPUAIOB (CTEKIIO, CIJIAaBbI METAJLIOB, MTOJIMMEPHBIC MAaTEpUAIbI).

Meosicnpeomemmnvwie ceasu

Peanuzarust MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUH XUMHUH B 9 Kilacce OCyIIeCTBIISIECTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SBJISFOIIMXCS CACTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAy4dHbIM (akT, THIOTE3a, 3aKOH, TEOpHUs,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Mmarepus, aroMm, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIUJI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpATbHBIE YIOOPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armochepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMMOPOJbI, TOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PpE3YJIbTATHl OCBOEHHS IPOTPaMMBI OCHOBHOTO O0IIEro 06pa3oBaHuUs
JOCTHTAIOTCS B X0J1¢ 00YYEHHs] XHMHUHU B €IWHCTBE YUeOHOW U BOCITUTATEIHLHOMN JEATEIBHOCTH B
COOTBETCTBUHN C TpaagulIMOHHBIMHA pOCCI/II\/'ICKI/IMI/I COIMMOKYJIBTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMA B OOIECTBE MPaBUIaAMH W HOPMAaMH MOBEICHUS W
CIOCOOCTBYIOT MPOIIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COIIMATN3AINHN 00y YafOIIHXCS.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIUPCHUC OIlbITa ACATCIBHOCTU HaA eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIIEHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U
HayYHOMY HACJICAWIO, MNMOHHMAHUS 3HAYCHUA XUMHAYECKOHN HAayKH B JXH3HU COBPEMCHHOI'O
001ecTBa, CIoCOOHOCTH BJIaACTh JAOCTOBEPHON HMH(pOPMAIMEH O MEPEIOBBIX IOCTHKEHUSIX H
OTKPBITHSIX MHPOBOW W OTE€UYECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpA M OOIIECTBA,;

2) rpasKIaHCKOro BOCTIMTAHUS:

NpeACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHA B
KOJUICKTHBE,  KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  TIOJIE3HOIA,



y4eOHO-UCCIIeIOBATEILCKON, TBOPUYECKONM M JAPYrUX BUIAX JAEATEIHHOCTH, TOTOBHOCTU K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPH BBIMOJIHEHUN YU4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCICPUMEHTOB, CO3JAHMM YYCOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpPOLIECCe 3TON y4eOHOU IesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEICHUE U MOCTYNKM CBOMX TOBAapULIEH C MO3MLHMM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUs OCIEACTBUIM OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUECKHE IMPEACTABICHUS O BEUIECTBE M  XUMHUYECKOM  peaKkiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW W COCTABJSIOLIME OCHOBY IS
NOHMMAHUA CYUIHOCTH  HAyYHOW  KapTUHBI MHpa, MpPEJCTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3aUMOCBSA3SAX YEJIOBEKA C MPHUPOJHOM CPENOH, O PO
XMMUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAMPABICHHbIE Ha TOJYYCHHE HOBBIX 3HAHUWA MO XHUMHH,
HEoOXOoauMbIe Il OOBSCHEHUS HaONI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIBLHOM,
MH()OPMAIMOHHON ¥ YUTATEIILCKON KYJIbTYphI, B TOM YKCJIE HAaBBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JUTEPaTypOl, MOCTYMHBIMU TEXHUYECKHMMH CpPEICTBaAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeCc K OOYyYeHHIO0 U MO3HAHUIO, JHOO03HATEIHHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIIEAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) opMHUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3J0pOBBII 00pa3 JKWU3HU, OCO3HAHWE TIOCIEJACTBUN W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHOTPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIO/ICHUS
nmpaBujl 0€30TMaCHOCTH TIPU OOpAIlIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpeC K MPAKTHUECKOMY U3YUYECHUIO Mpodeccuil U Tpyaa pa3iIuyHOro poja, yBakeHHe
K Tpyly U pe3yibTaTaM TPYIOBOW AESATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCmemHoi nmpodeccruoHalbHON AESITeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpeIE;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH TIeJIECO00pa3HOE OTHOIICHHUE K MPUPOJIC KaK UICTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0e30MmacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI O€30MacCHOTO MOBEACHHS IPU padoTe ¢ BEIIeCTBaMHU,
a TaK)Ke€ B CUTYallUsIX, YTPOKAOIINX 3I0POBBIO U YKU3HU JIHOJIEH;

CHIOCOOHOCTH TMPUMEHSTh 3HAHMS, MOJNydyaeMble MPH W3YYCHHHM XUMHH, IS PEUICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOid, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe merampeaMETHBIX PE3yNbTATOB BBIACISIOT 3HAYUMBIC ISl (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUNoTe3a, (akT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPENICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MUpa, U YHHUBEpCalbHbIe yueOHbIE NEHCTBUs (TIO3HABATEIbHBIC,



KOMMYHHUKATHBHBIE, PETYISTHBHBIC), KOTOpbIE OOecrednBaoT (POpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! 1€ATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeiicTBu:

YMEHHSI HUCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAHUU:
pPAacKphIBaTh  CMBICA XMMHUYECKUX IOHATHH (BBIIENATH HX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTHENBHBIX (DAaKTOB WU SIBICHHM, BBIOMpaTh OCHOBAHMA M KPUTEPUM MJs Kiaccu]uKanuu
XUMHUYECKHX BEIECTB U XMMHUECKUX pEaKlui, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIIOUEHUS;

YMEHUE IPUMEHSATh B MPOLECCE MO3HAHMS MOHATHUSA (IPEIMETHBIE U METaIlpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH MIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIC MPEICTABICHUS — XMMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XumMuueckass (GopMysia M ypaBHEHHME XUMHUYECKOM peakuuu — TMpU pelieHuu YydeOHo-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OJTHUX MOJEIbHBIX INPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHUYECKHX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLECCaX U SIBJICHUSIX.

Ba3oBble ucciienoBarebcKkue 1eiCTBUSA:

YMEHHE HCII0JIb30BaTh MOCTABJIEHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadyecTBE OCHOBBI Ui (OPMHUPOBAHUS TUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHMIA;

NpUOOpETEeHNE OMbITa MO IUIAHUPOBAHMIO, OPraHU3allMd U TPOBEJCHHUI0 YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipoliecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOILIEHHS W BBIBOJBI MO pe3yiabTaTaM MPOBEIAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH U HHTEPIPETUPOBATH HHPOPMALUIO PA3TUUYHBIX
BUJOB U (GOPM MpEICTaBICHUs, MOJy4yaeMyl0 M3 DPa3HbIX HMCTOYHUKOB (HAay4HO-IOIMYJIpHAS
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE MPUMEHSATH Pa3InYHbIE METObI U 3aIIPOCHI TP MOUCKE U 0TOOpEe HHPOPMALUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS YUeOHbBIX U TIO3HABATENbHBIX 3a/1a4
OnpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B 00JACTH HCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMaJbHYIO (OpMY Mpe/cTaBIeHUs
UHPOpPMALlMU U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHUE HCIOJb30BaTh M AHAJIU3UPOBATh B Tpoliecce yuyeOHOH W HcCiIeqoBaTeNNbCKOM
JEeSTENIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIIIEHHOCTH, CETbCKOT0 X03sIiiCTBa U TpaHCOpTa
Ha COCTOSIHME OKPYXKaroLleW NPUPOAHOMN CPEbI.

KoMMyHHKaTHBHBIEC yHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHs 3ajaBaTh BONPOCHl (B XoAe auanora MU (WIM) AUCKYCCUHM) IO CYIIECTBY
oOcyxnaeMoll TeMbl, (OPMYIUPOBATh CBOM HPEJIOKEHUS OTHOCUTEIIBHO BBIIOJHEHMS
MPEJI0KEHHOM 3a/1auu;

YMEHMSI NPEICTaBIATh IIOJYyYEHHBIE PE3YJIbTAaThl II03HABATECIBHOM JAEATEIBHOCTU B
YCTHBIX M NMHCbMEHHBIX TEKCTAX; JIe]aTh IPE3CHTALNIO PE3YIbTATOB BBINOIHEHHUSI XMMUUECKOTO
JKCTIEpUMEHTa (Ja00OpaTOPHOTO ONBITa, JAOOPATOPHON pPaOOTHI MO WCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



yYMEHUS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM IO3HABAaTENbHOU U
HCCJIEIOBATEILCKON NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONPEAECICHUE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHble yHHBepPcAJIbHbIE yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIBHO OINPENEIATh LENH I€ATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM INpu
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YEHHs] HOBBIX 3HAaHMKA 00 H3y4aeMbIX OOBEKTax —
BEILECTBAX U PEAKLMIX, OEHUBATh COOTBETCTBUE IOJIYYEHHOI'O PEe3yibTaTa 3asBJICHHON LIEIH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUHU 3aJJaHUI.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHoil pabodeid mTporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOyyarolMuUCs Hay4yHblE 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUSA», BUIBl JAEATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALUN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xoniy obyuenus B 8 kiacce mpeiaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

. pacKkpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKMX [OHATHUWA: aToM, MOJEKYIa,
XUMHUYECKHHM 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXHOE BEILIECTBO, CMeCh (OIHOpOJIHAs H
HEOJIHOPO/IHAsA), BAaJEHTHOCTh, OTHOCHTENbHAs aTOMHAs M MOJIEKYJsSIpHash Macca, KOJIMYECTBO
BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas [JOJ1 XUMHYECKOIO 3JIEMEHTAa B COEAMHEHHH,
MOJIIDHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKasl peakius, KiaccCu(uKalus peakuuid: peakiMd COCTUHEHHUs, PEeaKLuu
pa3ioKeHus, peakluu 3aMEIleHUs, peakuuu oOMeHa, SK30- U DHJOTEPMHYECKHE DPEaKINH,
TETIOBOM 3P HEKT peakluu, sIpo aToMa, SJIEKTPOHHBIN CI0H aToMa, aTOMHasi OpOUTaIb, paJuyc
aToMa, XMMMYECKasl CBA3b, MOJSPHAs U HEMOJSpHAas KOBAJEHTHasl CBsI3b, MOHHAs CBSA3b, MOH,
KaTHOH, aHUOH, PacCTBOP, MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHILIEHTPAIHs) B PaCTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHMX MOHATUNH U IPUMEHATH
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLECHUM;

J UCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIsi COCTaBJi€HHsI (POpPMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

. OTIpeNieNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPeAIEHHOMY
KJIacCy coeauHeHUW 1o ¢opMmysiaM, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs W HWOHHAas) B
HEOPraHUYECKUX COEANHEHUSAX;

. packpbiBaTh  cmbicn  [lepmoamdeckoro  3akona [, WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
OT ux noyiokeHus B Ilepmonnueckoil cuUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

J ONHKCBHIBATh M XapaKTepu3oBaTh TabauuHylo (opmy Ileprogmueckoil CHUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «noOoyHast
noarpynma (b-rpynmna)», manbie U OONbIIKE TEPHObI, COOTHOCUTh O00O3HAYCHHS, KOTOpPHIC
umerotes B Tabnuue «llepuoanueckas cucteMa XxuMudeckux snemMeHToB [[. . MenaeneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsn
sapa, o01Iee YHCIIO JIEKTPOHOB U PACHpEIeNICHHE UX MO AJIEKTPOHHBIM CIIOAM);



o KIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIECTBA,
XUMHUYECKHE peakuu (10 YUCIY M COCTaBYy YYacCTBYIOIIMX B PEaKIMH BELIECTB, [0 TEIJIOBOMY
sbdexry);

J XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA  BEIIECTB
pa3MyYHBIX KJIACCOB, IMOATBEpXkJas OMNHCAHHE MpPUMEPaMU MOJEKYSIPHBIX YpaBHEHH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

. IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O
COCTaBa, BO3MOKHOCTH ITPOTEKAHMSI XUMUYECKHUX IIPEBPALCHUN B Pa3IMYHBIX yCIOBUSIX;
. BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB,

MacCOBYIO JOJII0 XMMHUYECKOTO 3JeMeHTa Mo (opMysie COSAMHEHUS, MACCOBYIO OO BEIIECTBA
B PacTBOpE, IPOBOJIUTH PACUYEThI 10 YPABHEHUIO XUMHUECKOW PEaKIINH;

J IPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON MAESITEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMATH3AIMIO, KJIACCU(UKAINIO, BBISIBICHHEC MPHYUHHO-
-CIIEACTBEHHBIX CBS3€H — [ W3Y4YEHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLUH,
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOJIOJIEHUE, W3MEpPEHUE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

. ClIeIoBaTh IpaBWJIAM IIOJIb30BAHUS XMMHMUYECKOM MOCyaoil MU 1a00paTOpHbBIM
o0opysoBaHuEM, a TakkKe IpaBuiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBIMOJHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYCHHIO U
coOMpaHni0 ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
ONpENICNIEHHOM MacCOBOM JOJIEM PAcCTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH
XUMUYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB WLIEIOYEH M KHUCIOT C IOMOUIBIO
WHAUKATOPOB (Makmyc, heHondraierH, METUIOPAHK U IPYTHE).

K xoHiy o0yuenus B 9 kJacce mpeIMeTHbIE pe3yslbTaThl HA OA30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

. PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSTHNA: XUMHUYECKUHA DIIEMEHT,
aToOM, MOJIEKYJIA, UOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHHUS, XMMHMUYECKas pPEaKLus, XUMHUYECKass CBS3b,
TEIUIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEAIEKTPOIIUTHL,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTaiu3aTrop, XMMHYEeCKoe
paBHOBecHe, oOpaTUMble U HEOOpaTHMbIE pEeaKLWH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIECHHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasl CBI3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKast), KpUCTasIndecKas
pelméTka, KOppO3Us METAUIOB, CIUIaBbl, CKOpPOCTb XHMHYECKONM PpEaKUHMH, IPEIesIbHO
nonyctumas koHueHnTpamus I1/1K Bemectsa;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSTHH U HTPUMEHSTH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

. UCIOJIb30BaTh XMMHMYECKYIO CHUMBOJIUKY JUIS COCTaBJIEHUS (DOpPMYJ BELIECTB U
YpPaBHEHUN XMMHUUYECKUX PEAKLIUM;

. ONpeAeNATh BAJICHTHOCTb W CTENEHb OKHUCICHHUS XHUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COeMHEHUH 1Mo GopMynaM, BUJ XUMHUYECKON CBS3M (KOBaJICHTHAs, HOHHAs, METAJUINYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj] MOHA IO XUMHUYECKOW (opmyle, XapakTep cpeibl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAVUHEHUM, THUIl KPUCTALUIMYECKONM  pelETKU
KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cmbica  [lepuonmueckoro 3akona J[. M. MenxgeneeBa wu
JNEMOHCTPUPOBATh €r0 IOHMMAaHHE: OMNKCHIBATh M XapaKTepHU30BaTh TaONMU4YHYIO (opMy
[lepnonnueckold CUCTEMBl XMMUYECKHX JJIEMEHTOB: pa3jinyaTh NMOHATHUS «TJaBHAas MOATrpymmna
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mMansie 1 GosblIre MEPHOABI, COOTHOCUTh
0003Ha4YeHHsI, KOTOPbIE UMEIOTCSI B TIEPUOAUYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEepUCTUKAMU



CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sjapa, oOliee YUCIO JIEKTPOHOB U
pacripesielieHle UX 10 3JIEKTPOHHBIM CII0AM), OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 2JIEMEHTOB M MX COCIMHEHMH B Ipeleiax MaJbIX MEPUONOB U TJIABHBIX MOArPYIII C
Y4€TOM CTPOEHUS UX ATOMOB;

o KJacCu(UIUPOBaTh XUMHUYECKHE DJIEMEHTBHI, HEOPraHWYeCKHEe BEIIEeCTBa,
XMMHUYECKHE PeaklUu (110 YMCIy U COCTaBy YYaCTBYIOLIUX B PEAKLUHU BELIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);

J XapakTepu3oBaTh (ONMCHIBATh) OOIIME U CHElU(PUUECKUe XUMUYECKHUE CBOMCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

J COCTaBJIAITh YPABHEHMS DJICKTPOJUTHUYECKON IUCCOLMALUU KHUCIOT, LIEJIOYed U
CoJIel, MOJHbIC U COKpAILEHHBIE YPABHEHUS peakUuil HOHHOTO OOMEHa, ypaBHEHHs peakiHid,
MOATBEPKJAIOIINX CYLIECTBOBAHUE TIE€HETHYECKOW CBS3M MEXKIY BEIIECTBAMM pPa3jIMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuin
IIOCPEICTBOM COCTABIICHHS JIEKTPOHHOrO OajlaHCa ATUX peaKIHii;

. [IPOTHO3UPOBATh CBOMCTBA BEUICCTB B 3aBUCUMOCTM OT MX CTPOECHHS,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

. BBIYHUCIIAT OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,

MacCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa Mo (OpMyJie COCTUHEHNUs, MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, IPOBOIUTH PAcUETHI 110 YPABHEHUIO XUMUUECKOM peaKInu;

J coOuoIaTh TpaBWiIa TOJB30BAHUA XHUMHYECKOH NOCYI0W U JabopaTOpHBIM
000pyI0BaHUEM, a TaKXKe MpaBuiia OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUAMHU
[0 BBHINOJIHEHUIO J1A0OPATOPHBIX XHWMHYECKHX OIBITOB TI0 TIONYYEHHUIO M COOMpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YIIIEKHCIIOro Ta3a);

o NPOBOJIUTh pEaKIMM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB pa3IMyYHBIX
BEIIECTB: pPAcClO3HAaBaTh OMBITHBIM MYTEM XJOpUA-, OpOMUA-, MOAUJI-, KapOoHat-, ¢docdat-,
CHJIMKAT-, Cynb(ar-, TMJIPOKCUA-UOHBI, KaTUOHbl aMMOHHUS W HMOHBI HM3yYEHHBIX METAJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

o OPUMEHSATh OCHOBHBIE OMNEpPAlMM MBICIUTEIBHOW JEATENbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTEeMAaTU3allMIO, BBISABICHHE MPUYUHHO-CIEICTBEHHbBIX
CBSI3eH — /ISl M3y4YEHHsI CBOWCTB BEIIECTB M XMMHUYECKHX DPEaKIWH, €CTECTBEHHO-HAYyYHBIC
METO/bI MO3HaHUA — HaONIo/eHUe, MU3MEpEHHEe, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

N KoanuyecTBO 4acoB DJIeKTPOHHbBbIE
o
n/n | HammeHoBaHue pa3/iesioB M TeM NMPOrPaMMBbl. Bcero | Kourpoabnbie | [IpakTnueckue (pposeIe)
oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHUE TOHATHS.
11 XuMmust — BakHast 00JIaCTh €CTECTBO3HAHUS U 5 2 bubnunorexa LIOK
" | mpaKTHYECKOU JEATEIHHOCTH YEIOBEKa https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
1.2 | BemecTBa 1 XUMHUYECKUE PEAKIIHH. 15 1 https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3znen 2. Baxxneiinue npeacraBuTe/ M HEOPraHNYeCKNX BelleCTB
bubmuorexa [JOK
2.1 | Bozayx. Kucnopoa. IToustie 06 okcuax. 6 https://m.edsoo.ru/7f41837¢c
bubnuorexa [IOK
2.2 | Bonopon. [ToHsTHE O KUCIIOTaX U COJISX. 8 1 hitps://m.edsoo.ru/7f41837¢
bubmuorexa [IOK
2.3 | Bona. PactBopsl. [ToHsiTHe 06 OCHOBaHUSX. 5 1 1 hitps://m.edsoo.ru/7f41837¢
. bu6nuorexa [IOK
2.4 | OCHOBHBIE KJTACCHI HEOPTAaHUYECKUX COCTUHEHUH. 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro no paszneny 30
Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUN
3.1 | ximtocerime rewemnon 1L 1. Mennencens, Crpoeme | 7 BuSmorexa LIOK
' T a TP https://m.edsoo.ru/7f41837c
aToma.
32 Xumudeckas cBsa3b. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIC 8 1 but6mmorekxa [IOK
" | peakuuu. https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
Hroro no pasieny. 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 5
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INOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBO 4acoB

DJIeKTpOHHbIe U (poBbIE

Ne Tema ypoxka. Konrpoabusie IIpakruueckue Hata oOpa3oBaTe/ibHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThI. pecypcnl
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 01.09 bubnunoreka LIOK
yesioBeka. Terna u BemecTsa. https://m.edsoo.ru/ff0d210c
2 TTonsaTre 0 MeTOAaX TO3HAHUS B XUMUH. 1 05.09 bubmaorexa LIOK
https://m.edsoo.ru/ff0d227e
3 b atoperoprr n npwist copmmemmr e | 1 0gog | BrGmiorera LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM.
4 CrapToBas quarHoctuueckas padoTa. 1 12.09
5 Yucrtele BemecTsa u cMecu. CriocoObl 1 15.09 bubnunoreka LIOK
pasieeHus CMecei. https://m.edsoo.ru/ff0d26ca
6 | cmece (un npvmcpe omore mompemmoii | 1 1009 | Bubmorera LIOK
https://m.edsoo.ru/ff0d28c8
COIIN).
bubmunorexa IHOK
7 ATOMBI 1 MOJIEKYJTBI. 1 22.09 httgs://?néedsc]i)(.)ru/fdeZa6c
8 XuMHUYeCKHe 2JIEMEHTHI. 3HAKH XUMHUYECKUX 1 26.09 bu6mmoteka IIOK
JJIEMEHTOB. https://m.edsoo.ru/ff0d2be8
9 [IpocThie U CIOXKHBIC BENIECTBA. 1 29.09 Eﬁﬁ/ﬁeﬁicﬁ?ﬁ/ﬁo d2a6c
10  ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 03.10 Eggg?lﬁé;jiiﬂﬁlﬁo 42d50
11 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 06.10 bubnuotexa [JOK
Xumnueckas popmyna. BaneHTHOCTb. https://m.edsoo.ru/ff0d2eae
12 OTHOCUTEIHHBIC aTOMHASI U MOJICKYJIIpHAst 1 10.10 bubnuoreka [{OK
MaccChl. https://m.edsoo.ru/ff0d323c
13  MaccoBas 10Jsl XUMHUUYECKOTO DJIIEMEHTA B 1 13.10 bu6nunorexa LIOK
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COCIIMHEHHH. https://m.edsoo.ru/ff0d350c
14 KonuuectBo BemecrBa. Mosb. MossipHast 1710 bub6numoreka [IOK
macca. ' https://m.edsoo.ru/ff0d5230
15 DOu3HYCeCKUe U XUMUYCCKHC SIBJIICHUS. 2010 bubnunoreka LIOK
XUMHYECKas PEaKIHsl. ' https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku U ycloBUS IPOTEKAHUS 2410 bubmuorexa [IOK
XHUMHUYECKUX PEaKiIui. ' https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpPaHEHMsI MACChI BEILIECTB. 2710 Bbu6muotexa [JOK
XUMHUYECKUE YPaBHEHHUS. ' https://m.edsoo.ru/ff0d3b88
18 Brrunciaenus konmuecTBa, MacChl BEIISCTBA 07.11 bubnunoreka LIOK
110 YPaBHEHHUSAM XUMHUYCCKUX PEAKIIUH. ' https://m.edsoo.ru/ff0d5708
PR A—————— 1011 bubmorera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa).
20 la\flﬁi;(fgliwe(gl(:;oiﬁog;eef;g 3HAHHH 110 14.11 bubmorexa LIOK
: https://m.edsoo.ru/ff0d40c4
Teme: «BeliecTBa 1 XUMHUYECKUE PEaKLIUN».
21 KonTponbhas pabota no Teme: «BelmectBa u 1711 bubnnoreka [JOK
XUMHYECKUE PEAKIIUI. ' https://m.edsoo.ru/ff0d4290
22 Konenepor - snexent 1 mpocros semeerso p111  Bromorera IOK
O30H. https://m.edsoo.ru/ff0d448e
23 dusnyeckrue U XMMHUYECKHE CBOMCTBA 2411 bubnmorexa LIOK
kucnopoja. [Tonstue 00 okcuaax. ' https://m.edsoo.ru/ff0d4614
24 CniocoObl osty4eHus KUCIopoia. 2811 bubmmnoreka HOK
[TpumeHeHne KUcIOpoaa. ' https://m.edsoo.ru/ff0d497a
25  TemnnoBoii 3 HeKT XUMHUUECKON peaKiuu 01.12 bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0d4790
26 TonnuBo. 3arps3HeHue Bo3ayxa, Ciocoob 05.12 bu6muoreka [JOK
€ro IpeJoTBPAIICHHUS. ' https://m.edsoo.ru/ff0d4c4a
27 [IpaxkTuueckas padora Ne 3. [Tonyyenue u 08.12 bubmuoteka [IOK

coOMpaHue KHCIOpoia, U3yYSHUE ero

https://m.edsoo.ru/ff0d4ae2
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CBOMCTB.

28 Bonopoa — 35eMeHT 1 poCcToe BEIIEeCTBO. 1212 bub6numoreka [IOK
Haxoxxenue B mpupoe. ' https://m.edsoo.ru/ff0d4dd0
29 du3znyeckrue U XMMHUYECKHE CBOMCTBA 1512 bubnunoreka LIOK
Bojiopoa. [IpuMeHeHre BoIopoIa. ' https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
30  IloHsiTHE O KMCIIOTaX U COJIX. 19.12 https://m.edsoo.ru/ff0d50d2
31 Crioco0bI MoTy4eHus BOAOPOia B 2912 bubmmoreka [JOK
1abopaTOPHH. ' https://m.edsoo.ru/ff0d4dd0
32 i%fﬁfiﬁﬁi?nﬁiii? iyieggg o 26.12 bubsmorexa [IOK
. ’ ' https://m.edsoo.ru/ff0d4f42
CBOICTB.
. , bubnuorexa [{OK
33 MousipHbiii 006EM Ta30B. 3aKOH ABOTAJIPO. 29.12 hitps://m.edsoo.ru/ff0d542e
34 Brruncienus o0b€Ma, KOIUYECTBA BEIECTBA 09.01 bu6nmorexa LIOK
rasa. ' https://m.edsoo.ru/ff0d55a0
35 Boruncnenus 00bEMOB ra3oB 110 YpaBHEHHUIO 1201 Bu6mmoreka [JOK
pEaKIuH. ' https://m.edsoo.ru/ff0d5708
. bu6nmorexa LIOK
36 | dusnyeckue U XUMHUYECKHUE CBOMCTBA BOJIBI. 16.01 hitps://m.edsoo.ru/ff0d587a
N bubmuoreka [{OK
37 | CocraB ocHOBaHUH. IHIUKATOPEI. 19.01 hitps://m.edsoo.ru/ff0d59e2
38 Bopna kxak pactBopurens. MaccoBast 10715 2301 bubmmnoreka HOK
BEILIECTBA B PACTBOPE. ' https://m.edsoo.ru/ff0d5b40
30 | parmapen o onpeserémmos saccousi nonch 2601  bnbmorera LIOK
o ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA.
40 KonTtponbHas padora no teme «Kuciaopoz. 30.01 bubmuoreka [IOK
Bomopoa. Bogay. ' https://m.edsoo.ru/ff0d6342
41 OKcuapl: cOCTaB, KiIacCuUKaIus, 02.02 but6mmoreka [IOK

HOMEHKJIaTypa.

https://m.edsoo.ru/ff0d664e
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[TonydyeHnue u XuMHYECKHE CBOMCTBA

bub6nmoreka [IOK

42 OKCHJIOB. 06.02 https://m.edsoo.ru/ff0d664e
43 OcHoBaHusI: cOCTaB, K1accudukams, 0902 bubnunorexa LIOK
HOMEHKJIATypa. ' https://m.edsoo.ru/ff0d67ca
44 [TonydyeHnune nu XuMHYECKHE CBOMCTBA 13.02 bubmuorexa [{OK
OCHOBaHUH. ' https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukarmus, 16.02 bubnunorexa LIOK
HOMEHKJIATypa. ' https://m.edsoo.ru/ffOdfee2
. bubmuoreka [{OK
46 | IlomydeHue U XMMUYECKHE CBOWCTBA KUCIIOT. 20.02 hitps://m.edsoo.ru/ff0dfee2
47 Conu: HOMEHKJIAaTypa, CIOCOObI OTy4YeHUS, 2702 bu6nmorexa LIOK
XHMHYECKHE CBOMCTBA. ' https://m.edsoo0.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
4g  OKCTICPHMEHTAIBHBIX 33/1a1 110 TeMe 01.03 bu6nmnorexa LIOK
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY.
49 I'enernueckas CBA3b MEXKIY KilacCaMHu 05.03 bu6nmorexa LIOK
HEOPraHUYECKUX COCTUHCHUH. ' https://m.edsoo.ru/00ad9a50
50 | rewe: "Oonomriae xmaoon neopranCCR 1203 ~ Brbmiorexa LIOK
' o ' https://m.edsoo.ru/00ad9cb?2
coeIMHEHUI".
51 KonTpomasnas padora no teme: "OcHOBHbIE 15.03 bubmmnoreka HOK
KJIACChl HEOPTAaHUYECKUX COCTUHEHUN" . ' https://m.edsoo.ru/00ad9ela
50 [IepBbie MONBITKY KIIaCCU(PUKALUU 1903 bubmmnoreka HOK
XUMHUYECKHUX DIIEMEHTOB. ' https://m.edsoo.ru/00ad9ffa
Ilepuonnueckuii 3akoH u Ilepuoanueckas Bu6muorexa LOK
53  cucrema xumuveckux sreMeHToB J]. U. 22.03 .
https://m.edsoo.ru/00ada52c
Menzaeneena.
54  Tlepuopsl, TPYMIIbI, MIOATPYIIIHI. 02.04 ﬁgg;?/ﬁééiilorﬁ/ma da52c
55 Ctpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. 05.04 bubnuotexa [JOK

HN30TONEL.

https://m.edsoo.ru/00ada342
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56 CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB 1 09.04 bubmuorexa [IOK
3JIEMEHTOB. https://m.edsoo.ru/00ada6bc
57 XapakTepuCcTUKa XUMUYECKOI'0 3JIEMEHTA 110 1 1204 Bu6mumotexa [JOK
€ro MOoJIOKEHUIO B [leproaruecKoii CHcTEME. https://m.edsoo.ru/00ada824
58 3nauenue [leproanueckoro 3akoHa s 1 16.04 bu6nmoreka [IOK
pa3BUTHUS HAYKH U IPAKTUKH. https://m.edsoo.ru/00ada96e
59 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 19.04 bubmmoreka [JOK
XUMHYECKHX DJIEMEHTOB. https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
60 HonHas XMUMHYECKas CBS3b. 1 23.04 hitps://m.e dsc])_E).ru /00adac34
61 KoBanenTHas HenossipHas XUMHYECKast 1 26.04 bubnnoreka [JOK
CBS3b. https://m.edsoo.ru/00adaab8
62  KoBaneHTHAs MOJSIpHAsS XUMAYECKAs CBSI3b. 1 03.05 Eﬁggﬁ;:i;ii?ﬁlow daab9
bu6nmorexa LIOK
63 | Creness oxucenms. 1 07.05 https://m.edscL)E)(.)rUIOOadae28
64 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 14.05 bubnuorexa [JOK
peaKIu. https://m.edsoo.ru/00adb076
65  OKHCIUTEIN ¥ BOCCTAHOBHTEIIN. 1 17.05 ]IWStI/tISSJ,I:I;I/?TTI.‘?eI:jZC])_E)?’IJIOOa db076
66  IIpomexyToudHas aTTecTalUs. 1 21.05 ﬁgg;ﬁ;ﬁ%;ii?}:/ma db486
67 O00011eHNe U cCUCTEMAaTU3ALMS 3HAHUI O 1 2405 bubmmoteka IIOK
XUMHYECKHX PEaKIUsX. https://m.edsoo.ru/00adb33c
68 O06o0mIeHre U cucTeMaTr3aIus 3HaHUH O 1 bubnuoreka [{OK
BEIIECTBAX U UX CBOMCTBAX. https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

Xumus: 8-i kiacc: 6a30BbIid ypoBeHb: yueOHuk / O. C. I'abpuensu, U. I'. Octpoymos, C.
A. CnankoB — 5-e u3., nepepad. — M.: [Ipocsemienue, 2023.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET






