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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XuMHuHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHWsI COCTaBI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
obpazoBanms, mnpeactaBieHHBIX B PI'OC OO0, a Takke Ha ocHOBe (emepanpbHOU paboueit
MPOTPaMMBI BOCITUTAHHUA W C y4ETOM KOHIEHIMH TPEToAaBaHus Y4eOHOTO IMpenMeTra «XUMHs» B
00pazoBaTenbHBIX opraHu3anusix Poccuiickoit demepamnmm.

[IporpaMmmMa 1o xXwmum Ha€T MpENCTaBICHHWE O MeNIX, OOImeld cTpaTernd OO0ydYeHws,
BOCIUTAHUS ¥ PA3BUTUS OOYYAIOMIMXCS CpPEACTBAaMH Y4eOHOTO TMpeaMeTa, YCTaHaBIMBAEeT
o0s13aTebHOE TPEIMETHOE CONep)KaHue, MpeAyCMaTpUBAET pacIpeleieHne ero o KilaccaM H
CTPYKTYPHPOBAHHE IO pa3leiaM W TeMaM MPOrpPaMMBI MO0 XMMHHU, OMPEIENsIeT KOJMIEeCTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTHUKH COAEPKAHHSA, PEKOMEHIYEMYIO IIOCIEAOBATEIbHOCTh HN3yUeHUS
XUMHAH C y4ETOM MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€W, JIOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydalomMXcs, OMpenesseT BO3MOXKHOCTH MpeaMeTa AJsl pealn3aluu
TpeOOBaHUI K pe3yjabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNIbHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHMsI, a TAK)KE TPEOOBAHUN K pe3y/ibTaTaM OOY4YCHMsI XUMHHM Ha YPOBHE
Heﬂeﬁ HU3YUCHHUA nmpeamMeTa u OCHOBHBIX BUJ0OB y‘Ie6HO'HO3HaBaTCHBHOI\/'I JACATCIIbHOCTHU
00yJaroerocst o OCBOCHUIO yUeOHOTO COJICPKAHMS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW i (POPMHUPOBAHHUS MHUPOBO33PCHUS OOYYaroIIErocs, ero
MpeACcTaBiIeHUul 0 MaTepHaIbHOM €IWHCTBE MHUpA, BAKHYIO pOJb UTpaloT (GopMHUpyeMble XHMHUEH
MNpEaACTaBJICHUA O B3aWMMOIIPEBPALICHUAX JSHCPIUU U 06 OBOJIIOOMU BCUICCTB B IPUPOJALC, O ITYTAX
pelieHus r1o0aNbHBIX TPOOJIeM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKOH,
MUILEBON M 9KOJIOTHUECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3aliy BO3MOXKHOCTEH ISl caMOpa3BUTHSA M (DOPMUPOBAHUS KYJIbTYPHI
JIUIHOCTH, e€ 00mel 1 QyHKIIMOHAIBLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUEC MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OO0yYaroImuxcs,
HABBIKOB MX CAMOCTOSTEILHOMN y‘-le6HOI71 JACATCIIBHOCTH, OKCIICPUMCHTAIIBHBIX U UCCIICA0BATCIILCKUX
YMEHUI, HEOOXOJMMBIX KaK B IOBCEJHEBHOW )KHU3HHU, TaK M B TPOPECCUOHAILHON NEATEIFHOCTH;

3HAKOMHUT CO CHEIM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOIO B3IJIsSIa
Ha CIWHCTBO HpHUPOAbI U YCJIOBCKA, MABJIACTCA OTBCTCTBECHHBIM J3TAallOM B q)OpMHpOBaHI/II/I
€CTECTBEHHO--HAYYHOH IrPaMOTHOCTH O0YYarOIIUXCS;

croco0cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUIM,
K TIPUPOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJI B DKOJIIOTUIECKOE 00pa30BaHUE O0YUArOIINXCS.

JlanHple HampaBieHHs B OOYYEHHHM XWMHH OOECIICUMBAIOTCS CIENU(UKON COJepKaHus
y4eOHOTO TpenMeTa, KOTOPBIA SBJISETCS IMEAarorH4ecKd aJalTHPOBAHHBIM OTpaKeHHEeM 0a30BOM
HayKH XMMHUH Ha OTIPEICTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHWS OPHUEHTHPOBAH Ha OCBOEHHE
00y4JarOMMICS CUCTEMBI TIEPBOHAYAIHHBIX TMOHATHH XWUMHH, OCHOB HEOPraHWYECKOW XUMHUU W
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX ITOHATHIA OPTaHUYECKOW XVMHMU.

CrpykTypa coaepikKaHWs MPOrpaMMBI 10 XHMHH C(OpPMHpOBaHA Ha OCHOBE CHUCTEMHOTO
nmoaxoja k e€ uzyuenuto. CojepikaHue CKIabIBACTCS U3 CUCTEMBI TOHATUH O XUMHYECKOM DIIEMEHTE
U BEIIECTBE M CHUCTEMBl NOHATHH O XuUMHUYecKoW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHHM30BaHbl IO MPHUHIMWITY MOCIEIOBATEIILHOTO Pa3BUTHS 3HAHWKA Ha OCHOBE TEOPETHUYECKUX
MIPEJICTABJICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIAPHOI'O0 YYCHHA KaK OCHOBBI BCET'O0 €CTCCTBO3HAHMS,

— Ilepnonnyeckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XHMHU;

— Y4€HHA O CTPOCHUM aToOMa U XUMHUYECKOMN CBsI3H,



— IpEeACTaBIEHIUHI 00 AIEKTPOTUTHYECKON JUCCOIIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHWUS pACCMATPHBAIOTCS HAa OCHOBE OMITMPHYECKH IMONYyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCIENOBATENFHO OT OJHOTO YPOBHS K APYTrOMY, BBHITTONHSASA
(hyHKIIME OOBSCHEHHS] W TPOTHO3WPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHUS U TIOTyIEeHHUS N3yJaeMbIX BEIECTB.

OcBoeHHE TMpOTpaMMbl TI0O XHMHH CIIOCOOCTBYeT (HDOPMHPOBAaHUIO TIPEACTABICHHUS O
XUMUYECKOM COCTaBISAIOLNICH HAy4YHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU MNpUPOAbL,
[IEHHOCTHOTO OTHOIICHHWS K HAYYHOMY 3HAHHMIO M METOAAM IO3HAHUS B Hayke. M3ydeHHe XuMHH
MIPOMCXOANT C TIPUBJICYCHUEM 3HAHUHA W3 paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpYKaroIHii
Mup», «buonorus. 5—7 knacce» U «Pusnka. 7 Kiaccy.

[Ipn m3ydeHNH XUMHH MPOUCXOTUT (POPMHUPOBAHHE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON NEATEIHHOCTH YeJIOBeKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOH KyJbTYpHI. 3a7ada y4eOHOTo MmpeaMeTa COCTOUT B (POPMHUPOBAHNN CHCTEMBI
XUMHYCCKUX 3HAHWA — BaXHEHIIUX (PAKTOB, MOHATHUM, 3aKOHOB W TCOPETHYCCKUX IOJIOKEHUH,
JIOCTYIHBIX 0000IICHUI MHUPOBO33PCHUYECKOT0 XapakTepa, sA3blka HAYKH, B MPUOOIICHUU K HAYYHBIM
MCTOJaM IMO3HAHUA NIPHU U3YUYCHUHN BCUICCTB U XUMUUYCCKUX peaKHHﬁ, B (I)OpMI/IpOBaHI/II/I " pa3sBUTUU
MO3HABaTENFHBIX ~YMEHMH M HMX [PUMEHEHWHM B  y4yeOHO-TIO3HABaTENbHOH M y4eOHO-
HCCIIEI0OBATENBCKOM JeATeNIbHOCTH, OCBOCHUM MpaBWil 0€30IMacHOro OOpallieHHs C BEIIEeCTBAMU B
MOBCEIHEBHOM KU3HH.

[lpy w3ydyeHMM XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHWSl Ba)KHOE 3HAUCHHE
npuoOpeny Takue e, Kak:

— (opMupoBaHHE WHTEIUIEKTYaIbHO DPa3BUTON JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIFHOMY MPUHATHIO PEIICHWH, CIOCOOHOW amanTHpOBaThCA K OBICTPO
MEHSIOIIMCSI YCIIOBUSIM JKU3HU;

— HampaBlIeHHOCTh OOy4YeHHsT Ha CHCTEMaTHYecKoe MpHoOIIeHHEe OO0ydJalommxcs K
CaMOCTOSITEIbHOM TO3HABATEIBHOW NEATCILHOCTH, HAYYHBIM METOJaM TO3HaHHSA, (HOpMHUPYIOIIUM
MOTHUBAILIUIO U pa3BUTUC CHOCO6HOCTCI71 K XUMHWH,;

— of0ecrniedeHue YCJIOBUH, CHOCOOCTBYIOIINX TMPHOOPETEHUIO OOYYAIONIMMHCS OTbITa
Pa3HOOOpa3HOH [eATENFHOCTH, IIO3HAHUS ¥ CaMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISl Pa3IIUYHBIX BUIOB JESITeIHhHOCTH;

— ¢dopMmupoBaHue 00IeH (YHKIIMOHAIBHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
qucJe YMeHI/Iﬁ 06’L$ICH$ITB " OILICHUBATL ABJICHHA OKPYKAIOUIETO MHUpa, UCIIOJIb3Yysa 3HAHUA U OIIBIT,
TMMOJIYYCHHBIC IIPU U3YUYCHUU XUMHUU, IPUMCHATDh UX IPU PCUHICHUN HpO6HeM B HOBCG}IHGBHOﬁ KNU3HU U
TPYZIOBOH IESTEIBHOCTH;

— (opmupoBaHre y 00ydaromuxcs T'yMaHUCTHYECKHX OTHOIICHWH, TOHWMAaHHS IEHHOCTH
XUMHYECKAX 3HAHUWA I BBIPAOOTKM JKOJOTUYECKH IEIeCO00pPa3HOr0 TOBENEHUS B OBITY H
TPYAOBOH JIEATEIEHOCTH B IIEIISIX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOIIEeH PUPOIHON CPEb;

— pa3BUTHE MOTHBAIMU K 0O0YYECHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIICUENOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpoduIIs u
HaIpaBJICHHOCTH JaTbHEHUIIIEro 00ydIeHUSI.

OO0miee YHCIIO YacoB, OTBEACHHBIX I HM3YyYCHUS XWMHH HA YPOBHE OCHOBHOTO OOIIETO
oOpas3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hemenwo), B 9 kiacce — 68
4acoB (2 gaca B HEJIEIO).



COJAEP/)KAHUE OBYYEHU

8 KJIACC

IlepBoHaYabHbIE XUMHUYECKHE MOHSITHS

IIpeamer xumuu. Ponbs XMMuM B )KU3HU YeIOBeKa. XUMUS B CUCTEME HayK. Tesa v BEeHIECTBa.
®du3nyecKre CBOWCTBA BEIIECTB. ArperaTHOE COCTOsSHHUE BemecTB. [ToHATHE 0 MeTomax MO3HAHUS B
xumud. YucTeie BemecTsa U cMech. CITocoOBI pa3meeHus CMecei.

ATOMBI ¥ MOJIEKYJBI. XUMHYECKHE I1eMEeHThl. CHUMBOJIBI XUMHUYECKHX dIIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYISIPHOE yUeHHE.

Xumuueckast ¢popmyina. BaleHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcHTENBHAs aTOMHAs Macca. OTHOCHTEbHAsI MOJIEKYyIIsipHast Macca. MaccoBast
JIOJISI XMMUYECKOTO DJIEMEHTA B COCAUHCHHH.

KomuuectBo BemecTBa. Mosib. MossipHasi macca. B3auMocBsI3b KOJIMueCcTBa, MacChl U 4Hclia
CTPYKTYPHBIX €IUHHMII BenecTBa. PacuéThl 1o GopMysiaM XUMUYECKUX COCAMHCHUH.

Ousznueckne M XUMUYECKHE SBIICHUA. XHUMHUYECKas peakiuss U e NpHu3HaKd. 3aKoH
COXPaHEHHUS MacChl BEIICCTB. XMMHUYECKHE ypaBHeHHUsA. Kiaccuduramms XUMHYECKHX DPEaKIUH
(coenuHEHUs, pa3IOKEHUsI, 3aMEIIICHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW MOCYy/oW, TpaBwiaMu paboThl B Jaboparopuu U mnpuémamu
oOpariieHus ¢ 1a00paTOPHBIM 000PYIOBAaHUEM, U3yUCHUE U OMMCAHUE (PU3NICCKUX CBOWCTB 00pa3IioB
HEOPTaHMYECKUX BEIECTB, HaONIoAcHUE (pu3nueckuX (IJIaBJICHUE BOCKA, TasHHUE JIbJa, PACTUPAHUC
caxapa B CTyIKe, KHIICHHE W KOHJCHCAIUS BOJABI) U XUMUYCCKHUX (TOPCHHE CBEUH, IPOKAIUBAHHE
MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCIIOTOW) SsIBJICHWM, HAOJIOJCHUE W OIUCAHHE
MPU3HAKOB TPOTEKAHHUS XUMHUYECKUX peakiui (pa3joxkeHHe caxapa, B3aUMOJCHCTBHE CEpHOMN
KHCJIOTBI ¢ XJI0puaoM Oapusi, pasnoxenue ruppokcuna meau (II) mpu HarpeBanuu, B3anMoJieiicTBUE
’Kene3a ¢ pactBopoM coiu mMeau (1), uzydenune crnoco0oB pasieneHus: CMECei: ¢ IOMOIIBI0 MarHUTa,
(¢uIbTpOBaHME, BBIIAPUBAHUE, NUCTHIUIALMS, Xpomarorpadus, MPOBEACHHE OYUCTKU IOBAPCHHOM
Colli, HAONIOZCHUE M OINHCAHWE pPEe3yJIbTaTOB IIPOBEIACHHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHs Macchl, CO37aHNe MOJIeNIel MOJIeKYJ (IIapOCTEeP/KHEBBIX).

Ba:kHejlinue npecTaBUTEe1d HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — 2JI€MEHT W IIPOCTOE BEIIECTBO.
Haxoxpenue kuciopona B mpupoje, (QU3MUSCKUE M XUMHUYECKHE CBONCTBA (PEaKIMH TOPEHUS).
Oxcupnsl. [lpumenenne kwuciaopoga. CrocoObl TMONydeHUS KHCIOpPOJa B IJTA0OpaTopud H
MpoMBIIUIeHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H — amioTporHas MOIUPUKAIISL
KHCIIOPO/Ia.

TerutoBoit  3PGEKT XUMHUECKON peakih, TEPMOXUMHUYECKAE YPaBHEHUS, OK30- W
SHIOTEPMUYECKHE peaknud. TOIIMBO: yrollb W MeTaH. 3arps3HeHHe BO3MyXa, YCHIIEHHE
MapHUKOBOTO 3(pdexTa, pa3pymieHne 030HOBOTO CIIOSL.

Bognopon — anemeHT u mpocToe BemecTBo. HaxoxaeHrne Bogopoaa B npupoae, Gu3nveckue u
XIUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCO0BI TonydeHus. KuciaoTer u comnm.

MonsipHblit 00bEM Ta30B. PacCU&ThI 10 XUMHUYECKUM YPaBHEHHUSIM.

O®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HackiieHHble u
HEHACHIIIICHHBIE PacTBOPHL. PacTBOPUMOCTD BelleCTB B Boje. MaccoBasi JOJsl BELIECTBA B pacTBOPE.
Xumnueckue cBoiictBa BoAbl. OcHOBaHuA. Ponb pacTBOpOB B MPUPOAE M B JKU3HU UEJIOBEKA.
Kpyrosopot Bozs!l B ipupoze. 3arps3sHeHue NpupoaHbIX Bod. OxXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coequHenuid. Oxcuapl.  Kiaccudukamus OKCHIOB:
coneoOpazyrome (OCHOBHBIE, KHCIOTHBIC, amM(OTepHbIe) M HecoieoOpasyromme. Homenknarypa
okcuaoB. OU3NUeCcKUe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHune okcumos.



OcHoBanus. Kmaccudukanuss ocHOBaHMN: WIENOYM U HEPACTBOPUMBIC  OCHOBAHWSL.
Homenknarypa ocHoBaHuil. @Pu3znueckne M XUMHUYECKHE CBOWCTBA OCHOBaHWi. I[lomyueHue
OCHOBAHMM.

Kucnotel. Knaccudukanus xucinor. Homenkmarypa kucior. Dusnyeckue M XUMUYECKHE
cBoricTtBa kucioT. Pan aktuBHoctu MmetaiuioB H. H. bekerosa. Ilomyuenue kucinor.

Conu. Homenknartypa coneil. @usndeckue 1 XMMUYeCcKHe cBOMCTBa coiiell. [lonmydenue comnei.

['eneTnueckas cBs3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KayecTBEHHOE OIpeJeliecHHe COACPKaHHWsA KUCIopoJa B BO3AyXe, MOIydeHHe, coOupaHHe,
pacro3HaBaHWE W M3y4YCHHE CBONCTB KHUCJIOpOJAa, HAOMIOACHHE B3aMMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCJIOBHS BO3HWKHOBEHHSI W TIPEKpaIleHus TopeHHus (Toxapa), O3HAKOMIIEHHE C
oOpa3amu OKCHJIOB M ONHCaHWE WX CBOWCTB, MONydeHHE, cCOOMpaHHe, pacliO3HaBaHNE W M3YUCHHE
CBOHMCTB Bomopoda (TopeHme), B3auMoOACHCTBHE Bojopoma ¢ okcugom wMemaw (II) (Bo3MoxkHO
WCIIONTB30BAaHHE BHUACOMATEPHAIIOB), HAONIOACHHE OOpas3moB BEMIECTB KOJIWYECTBOM 1 MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEHN PacTBOPEHUS BEUIECTB C PA3IIMYHON PACTBOPHUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB C ONpPEACIEHHON MaccOoBOM 10Je pacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJBI C
MeTaliaMH (HaTpyueM M KalblreM) (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPHATIOB), MCCIEIOBAHHE
00pa3IoB HEOPraHWYEeCKHUX BEIIECTB pPA3IMYHBIX KIIACCOB, HAONIOJEHHE W3MEHEHUS OKpPacKd
WHAWKATOPOB B PacTBOpaxX KHCJIOT M IIENOYel, m3ydeHHe B3aumojeiicteus okcuma memu (II) c
pacTBOPOM CEpPHOM KHUCIOTBL, KHCIOT C METaUIaMM, pEakUUd HeWTpalu3aluy, I[OIyYEeHUE
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajula OPYTrMM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIBHBIX 33Ja4 10 TeMe «BakHelIue Kiacchl HEOPraHUYECKUX COSIUHEHUIN.

Iepuoguyecknii 3axkon u Ilepuoamueckasi cucremMa xumMmuuyeckux 3Jjemenros /JI. H.
Menpeneea. CtpoeHue aToMoB. XUMHU4YeCKasi CBsI3b. OKHCIMTEJbHO-BOCCTAHOBHMTE/IbHbIE
peakuumn

[lepBBle MOMBITKK KIACCU(PHUKAIINN XUMHUYECKHX AJIeMEHTOB. [IoHATHE O rpymmax CXOIHBIX
3JIeMEHTOB (IEOYHBIE W MIENIOYHO3EMENbHBIE METalIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIIBI.

[Tepuonnueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux 3iemeHToB . M. Menneneesa.
Kopotkonepnonnas n mimaHONIEpHotHAs Gopmbl [leproanyeckoii CHCTEMBbI XUMUYECKHIX JJIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpynnbl. OU3sM4ecKuil CMBICH IOPSIKOBOIO HOMEpPA, HOMEPOB
MIepro/Ia U TPYTIIHI AIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sijep. M3oTombl. DnekTpoHbl. CTpOEHUE AIIEKTPOHHBIX
000J104eK aTOMOB TepBhiX 20 xuMHUUeckux 3ieMeHToB [lepuoauueckoit cucremsl Jl. M. Mennaeneera.
XapaKkTepUCTUKAa XUMHUYECKOI0 3JIEMEHTA IO ero nosoxeHuto B llepuogmueckoit cucreme JI. U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB, METAIUTUYECKUX H
HEMETaJUTMYECKUX CBOMCTB TI0 TPYIIIIaM U TIEpUOIaM.

3nauenne [lepuommueckoro 3akoHa u [leproamdeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIS
pa3BUTHs HayKu U nipakTuku. [. Y. MeHneneeB — yu€Hblil U rpak JaHUH.

Xumuaeckas cBs3b. KoBaneHTHas (TIOJIIpHAS U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPUIIATEIHFHOCTD
XUMUYIECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenp okuciieHus. OKUCIUTEIHFHO--BOCCTAHOBUTEIBHEIE peakIuu. [Iporeccsl OKUCIeHUs U
BoccTaHoBieHUS. OKHUCIUTENTH U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pasloB BEIIECTB METAJIIOB M HEMETAJUIOB, B3aMMOAEHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpaM¥ KUCIIOT M IIEJI0YeH, MPOBEACHHUE OIBITOB, MWILTIOCTPUPYIOMINX PUMEPHI OKHCIUTEIHHO-
BOCCTaHOBHUTEBHBIX PEaKIHi (TOpEeHUE, PeaKINH Pa3IOKCHIS, COSAMHCHIS).



Mescnpeomemmunie ceasu

Peanusanus MexxnpeaMEeTHBIX CBA3€H NPH U3YYEHUH XUMUHM B § KJlacce OCYILECTBISETCS uepes
WCTONB30BaHHE KakK OOIIMX €CTECTBEHHO--HAYYHBIX TOHATHH, TaK M TOHSATHUH, SBIAIOLIMXCS
CHUCTEMHBIMH Il OTJIENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO--HAYYHbIC MOHSATHA: HayYHBIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKalys, MEPUOINIHOCTD, HAOMIOICHNE, SKCIIEPUMEHT, MOACTHUPOBaHIE, H3MEPEHUE,
MOJIETIb, SBJICHUE.

®dusuka: Marepus, aTOM, OJJIEKTPOH, IMPOTOH, HEHTPOH, WOH, HYKIHJ, HU30TOIHI,
PannoaKkTUBHOCTD, MOJIEKYJIa, SIEKTPHUECKHA 3apsijl, BELIECTBO, TeNo, 00BEM, arperaTHOe COCTOSHHE
BEIIECTBA, T'a3, (GU3NUECKUE BEIUIHHBI, €IMHHULIBI U3MEPEHHS, KOCMOC, MJIaHeThl, 3B€311b1, CoHIIe.

buonorus: gorocunres, nprxanne, bnocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAILl, TOPHBIC TTOPOJBI, MOJE3HBIC HNCKOMAeMBbIE,
TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4ecKkas peakuus

ITepunonnueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux 3nemeHToB . 1. Menneneesa.
Crpoenne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX JJIEMEHTOB INEPBBIX TPEX
MIEPUOJAOB, Kalus, KalblUsl U WX COCOUHEHHH B COOTBETCTBHHM C IIOJOXKCHHEM DJIEMEHTOB B
[Tepuonnueckoil CUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemecTBa: BHABI XHMHUYECKOH CB3W. THUNBI KPHUCTAIUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAUTNIECKON PEIETKH U BUAA XUMHUYECKOU CBA3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUUECKUX BEIECTB. XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCSI K Ppa3iIuYHbIM KJIaccaM HEOPraHWYECKUX COCIMHEHWH, TeHEeTHYecKass CBS3b
HEOPraHUYECKUX BEIIECTB.

Knaccupukanys XUMHYECKUX peakUuid M0 pa3iMyHbIM MpU3HaKaM ([0 YHCIY U COCTaBy
YYacTBYIOIIMX B PEAKLIMHU BEIIECTB, O TEIIOBOMY 3G (EKTy, 0 U3MEHEHHIO CTEICHEH OKHCIICHUS
XMMUYECKUX 3JIEMEHTOB, 10 00OPAaTUMOCTH, IO yYacTUIO KaTaau3aTopa). DK30- U IHAOTEPMUUIECKUE
peaknuu, TEpPMOXUMHUYECKHE YPABHEHUS.

[lonstne o ckopocTH xuMH4eckoil peakuuu. lloHsTHe 00 OOpaTHMMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakluusax. IIoHATHE O TOMOIEHHBIX M TeTEpOTreHHBIX peaknusx. [londarne o karammse.
ITonsTHe 0 XUMHYECKOM paBHOBeCHHU. DAKTOPHI, BIMSIOLIME HA CKOPOCTh XMMHYECKOW peakuuu U
TIOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETHHO-BOCCTAHOBUTENbHBIE  PEAKIMM, OJJIEKTPOHHBIM  OajlaHC  OKHCIUTENBHO-
BOCCTaHOBUTENbHOW peakiuu. CocTaBleHHE YpaBHEHMH OKHCIHUTENbHO--BOCCTAHOBUTENBHBIX
peaxiuii ¢ NCIIOIB30BaHNEM METOIa IJIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPONUTUYECKON AMCCOIMALMU. OJEKTPOIUTHI U HEIJIEKTPOIUTH. KaTHOHBI,
aHMOHBI. MeXaHH3M JMCCOLMAIMY BEIIECTB C PAa3JMYHBIMH BHAAMU XMUMHYECKOW cBs3H. CTeneHb
nuccorarui. CHIbHBIE U CJIa0bIe SJIEKTPOIUTHL.

Peakunu wmoHHOrO OOMEHa. YCIIOBUS NMPOTECKAHUS pEaKIMid HOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHble HOHHBIE ypaBHEeHHUs peakiuil. CBoicTBa KHCIOT, OCHOBaHHH W cOJiel B CBeETe
MIPEACTABICHUHA 00 AJIEKTPOIUTHICSCKON nuccormanuy. KadecTBeHHbIe peakiny Ha HoHbL. [loHsaTre o
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:.

O3HAKOMJIEHHE C MOJEIISIMH KPUCTAIUTMUECKUX PEMIETOK HEOPTaHMUECKHUX BEIIECTB — METAIIJIOB
W HeMmeTaluioB (rpaduta W anMaza), CIOXHBIX BEIIECTB (XJOpHIa HATpUs), HCCIC/OBaHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEakIiy OT BO3JICHCTBUS Pa3IUUHBIX (PAaKTOPOB, UCCIICIOBAHUE
3NEKTPOTIPOBOJHOCTH PAaCTBOPOB BEIIECTB, MPOIECCa AMCCOIMALNN KHCIOT, IIEJIOYed W COJel
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEO MATEPHAIIOB), TIPOBEICHNE OMBITOB, WILTIOCTPUPYIOIINX MPU3HAKA



MPOTEKAaHUs peakuruii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIJCICHHE ra3a, 00pa30BaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOUIMX NPUMEPHl OKHCIHUTENFHO-BOCCTAHOBUTENBHBIX peakiuid (TropeHue,
peakuy pasjoKeHUs, COSAMHEHHS), pacllo3HaBaHHE HEOPTraHWMYECKHX BEIIECTB C IOMOIIBIO
Ka4yeCTBEHHBIX peaKii Ha HOHBI, pEeHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 1 nX coeqMHEHHsT

OO6mias xapakTepucTHKa rajsoreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTENCHU
okucienusi. CtpoeHne W (QU3MUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TAIOTEHOB. XHMHUYECKHUE
CBOWCTBa Ha IMpHUMepe Xjopa (B3aMMOJCHCTBME C MeTaUIaMH, HEMETalJIaMM, IIeJI0YaMH).
Xnopoogopoa. ConsHasi KHCIOTa, XMMHYECKHE CBOMCTBa, MOJy4deHHe, NpuMeHeHue. JleiicTBue
XJIopa W XJOPOBOAOPOJA HA OpPraHM3M uYesoBeKa. BakHellne XJIOopuapl M MX HaXOXICHUE B
HIPUPOZE.

Obmas xapaktepuctuka d1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHne M (U3MYECKUE CBOICTBA NPOCTHIX BELIECTB —
KHCJIOPOZa U cepbl. AJUIOTPOIHbIE MOAU(HUKAIIMK KUCIOPOAA U cepbl. XMMHUYECKHE CBOICTBA CEpPHI.
CepoBoaopoa, cTpoeHue, pusndeckue U XMMU4ecKue cBoMcTBa. OKCHIABI CEpbl KaK MPEACTaBUTEIH
KHCIOTHBIX OKcuaoB. CepHas Kuciora, (u3Wdeckue M XHMHYECKHE CBOMcTBa (o0Ime Kak
MpeCTaBUTENsT Klacca KHUCIOT M creuuuyueckue). XUMHUYECKHE PEaKlMH, JIeXKallde B OCHOBE
MIPOMBINIUIEHHOTO CIOCO0a TONy4YeHUsT CepHOM KucioTel. llpumenenme cepHo#l Kucmotel. Comm
CepHON KHCIOTHI, KaueCTBEHHas peakuus Ha cyibdar-uoH. HaxoxaeHnue cepsl U e€ coeMHEHUN B
npupoae. XUMHYECKOE 3arpsi3HEHUE OKPYKaIOLIEeH cpellbl COeANHEHUAMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEeJOTBPALLICHUS.

OOmas xapakTepucThKa d3JIeMeHTOB VA-rpynmsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTEIIEHU OKUCIICHHs. A30T, pacIpOCTpaHEHUE B MPHUPOAE, GU3UUECKUE U XUMHUUECKUE
cBoiictBa. Kpyrosopor azora B mpupome. AMMHAK, €ro (pU3MUecKne W XHMHUYECKHE CBOMCTBa,
noiy4yeHue u npumeneHne. Conu aMMOHMS, UX (U3MUECKHE U XUMHUYECKHE CBOICTBA, IPUMEHEHHUE.
KagecrBennass peakuust Ha HOHBI aMMOHMA. A30THas KHUCIIOTa, €€ MONydeHue, (hU3ndeckue u
XIUMHYECKHE CBOMCTBa (0O0mMe KakK TPEICTaBHTENsl Kjacca KHCIOT U CHelu]uaecKue).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHMS B KaueCTBE MUHEPAIBHBIX yIOOpeHHH. XuMHUecKoe
3arpsi3HEHHE OKPY’Karolled cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3AYyXa,
mouBEl U BOJoEéMOB). Docdop, amnorporHsie Mogudukamu docdopa, GuU3NIecKkne U XUMUIECKHE
ceoiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, (U3MUYECKHEe M XHUMUYSCKHE CBOMCTBA,
nony4enue. Mcnonb3oBanue GochaToB B KauecTBE MHUHEPATBHBIX YI00pEHUH.

OObmas xapaktepuctuka d1eMeHTOB [VA-rpynmbel. OCOOGHHOCTH CTPOEHHST aTOMOB,
XapakTepHbIe CTEIEHN OKHCICHUs. YTIepoJ, aIOTPOIHbIe MOAM(HKAIUK, pacTpOCTpAaHCHUE B
npupojie, GpU3MUYEeCKre U XUMHUYECKHe CBoicTBa. AjncopOius. KpyroBopor yriepoma B mpupoe.
Oxcuppl yriaepoja, uX (U3MyYecKWe W XUMHUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIC OPraHU3MBI,
MOJIyYeHHUE W TPUMEHEHHE. ODKOJIOTMYECKHE MPOOJIeMBbl, CBsi3aHHBIE ¢ OKcHaoMm yriepoaa (IV),
THIIOTE32a TII00aTbHOTO MOTEIUICHHSI KITMMATa, MApHUKOBBIH 3P QeKT. YTonbHas KUCIOTa U €€ CONHU, HX
¢u3nueckue W XUMUYECKME CBOWCTBA, MONyYeHHEe W TNpuMeHeHWe. KadecTBeHHasw peakius Ha
Kap60HaT'I/IOHBI. Ucnonp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHE, NMPOMBIIIICHHOCTH U CCJIIBCKOM
XO35IUCTBE.

[lepBoHayanbpHble MOHITHS OO0 OPTaHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX YIiepoja
(MertaH, 3TaH, STHIEH, all€THJIEH, 3TAaHOJ, TIHUIEPHH, YKCyCHas KHUcioTa). IIpupoaHple MCTOYHHUKH
YIII€BOIOPOIOB (YroJib, MIPUPOIHBIA Ta3, HEPTH), MPOAYKTHl UX MepepaboTku (OEH3WH), X POJIb B
6I)ITy U IPOMBIIIICHHOCTH. TTousitTie 0 OHOJIOTMYECKH BaKHBIX BCIIECTBAX: JKHUpaAX, 6CHKaX,
yIiaeBoJax — M HMX pOJMM B JKW3HM 4YeloBeKa. MarepuanbHOe €IUHCTBO OpPraHWYeCKUX |
HCOPraHNYCCKUX COGZ[PIHCHPIf/i.



Kpemnuii, ero ¢usnyeckue n XMMUYEeCKHE CBOWCTBA, MONydeHne U npumeHeHue. CoeTnHeHNs
KpemHHus1 B npupone. Obmme mpencraBienus o6 okcuae kpemHus (IV) m KpeMHHEBO# Kuciore.
Cunukatel, HMX UCIONb30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BakHeWne CTpouTenbHbIE
MaTepHajbl: KepaMHKa, CTEKJO, LEMEHT, O€TOH, jkene300eToH. [Ipobrmembl Ge30macHoro
WCIIOJIb30BaHUS CTPOUTENBHBIX MaTEPHAIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

H3yueHHe OOpa3llOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MpPOBEICHHE
KayeCTBEHHBIX pPEaKUUi Ha XJIOPUA-MOHBI M HAONIOACHUE TMPH3HAKOB HMX MPOTEKAHHS, OIBITHI,
oTpaxaromue (QuU3nYecKrne W XHMHUYECKHE CBOMCTBA TalOT€HOB W WX COCAMHEHHUH (BO3MOKHO
WCTIONB30BaHUE BHJEOMATEPHUATIOB), O3HAKOMJIGHHE C O0paslaMH XJIOpUAOB (TaloreHUIoB),
O3HaKOMJIeHHe ¢ oOpasmamMm cepel W €€ COeOQUHEHHSAMH (BO3MOXKHO  HCIIOJIB30BAHHE
BHJEOMaTepuaioB), HaOmrogeHWe  mpolecca  OOyrfMMBaHUS — caxapa  I1MOJA  JIeHCTBUEM
KOHIIEHTPUPOBAaHHOW CEPHON KHCIOTHI, W3yYeHHEe XWMHYECKHX CBOMCTB pa30aBIeHHON CEpHOI
KHCIIOTHI, TIPOBEJACHHE KA4YeCTBEHHOW peaknud Ha CyiabpaT-noH W HaOJII0AeHHWe NpH3HaKa eé
MPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKHMH CBOWCTBAMH a3oTa, ¢ochopa M WX COCTUHEHHH
(BO3BMOXHO HWCITOJIF30BAaHUE BHUAEOMATEPUAIOB), OOpasllaMu a30THBIX W (POChHOpPHBIX yIOOpEHHIA,
MoJTy4eHue, coOnpaHue, paclio3HaBaHUE M M3y4YeHHE CBOWCTB aMMHaKa, MPOBEJICHNE Ka4eCTBEHHBIX
peaknuii Ha HOH aMMOHUS U (PocdaT-nOH W M3YYeHHE MPU3HAKOB MX MPOTEKAHHS, B3aMMOICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIONIF30BAaHUE BHIEOMATEPHUAIIOB),
M3y4eHHE MOjeNiell KpUCTAIUIMYECKHX PemETOK anMasa, Tpadura, QyiepeHa, O3HAaKOMIIEHHE C
MPOIIECCOM  QJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOHCTBOM
MPOTUBOTAa3a, TOJYYeHHe, COOMpaHWE, pPACMO3HABAHWE W M3ydYeHHE CBOWCTB YIJIEKHCIIOrO Tas3a,
MPOBEJICHNE KA4eCTBEHHBIX peaknuii Ha KapOOHAT W CHIMKAT-WOHBI W W3YyYEHHE NPU3HAKOB HX
MPOTEKaHWsl, O3HAKOMIIGHHE C TPOAYKIHEH CHIMKATHOW  TPOMBIIUIEHHOCTH, peIlIeHUe
JKCIIEPUMEHTANBHBIX 3aj1ad 110 TeMe «BakHelre HeMeTaluTbl M UX COeTHHEHUS.

MeTaubl 4 X COeTMHEHHSA

OO0mas xapaKTepuCTHKa XUMUYECKIX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHWH WX TIOJIOKEHUS B
[Tepuonnueckoit cucreMe xumuueckux 3meMeHToB J1. Y. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTalioB.  MeTammueckass  CBA3p M METAUIMYecKas  KpUCTAJUIMUYecKas  pemeTka.
DNEKTPOXUMUYECKUH Psifl HANPSDKEHUH MeTauioB. Ou3nueckne U XUMUYECKHe CBOMCTBA METaJIOB.
O6mire cnocoObl MoTydeHns: MeTaIoB. [IoHsITHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOOBI 3aI[UTHI
ux OT Kopposuu. CruiaBbl (CTallb, YyTYH, TIOPATIOMHHUE, OpoH3a) M UX NPUMEHEHHE B OBITY U
MIPOMBIIIIIEHHOCTH.

[Ilenounbie MeTambl: noyoxeHue B Ilepuoauueckoi cucreme XxuMuueckux anemeHToB [. U.
MemnpeneeBa, CTpO€HHE UX aTOMOB, HaXOXXJeHHE B Npupojae. Puzndeckne U XUMHUECKHEe CBOICTBA
(ma mpumepe Hatpus W Kanus). OKCHUABI U TUAPOKCUIBI HATpUA M Kaius. lIpuMeHeHHe IenoYHbIX
METAJJIOB M MX COeNHEHUM.

[[lesiouHO3EMENbHBIE METAJUIbl MarHUil W KaJblUMi: MoJiokeHue B llepuoaudeckoi cucreme
xuMmuueckux a3nemeHToB J[. WM. MeHneneeBa, CTpo€HHME HUX aTOMOB, HAaXO0XKIEHUE B MPUPOJIE.
OusnyecKre 1 XUMHYECKUE CBOMCTBA MarHus U KaNbIvsl. BakxHeHme coeMMHeHUs KaIbITus (OKCHUI,
THUAPOKCH]I, conn). JKECTKOCTD BOJBI M CIOCOOHI €€ yCTPaHEeHHUS.

Anromunmii: monoxxeHne B llepmommdeckoit cucreme xumuueckux osnementoB . .
MenpeneeBa, CTpOGHHE aroMma, HaxXOXIeHHWE B mpuponae. PuU3NYEeCKHe M XUMHYECKHE CBOWCTBA
amoMuHus. AMQoTepHbIe CBOWCTBA OKCHJIA U THAPOKCHIA AITFOMUHHSL.

Keneszo: nonoxenue B [lepuognueckoit cucreme xumuueckux anemeHToB J[. Y. Menjeneesa,
CTpOCHHE aToMa, HaxOXAeHHe B mpupojae. Puzndeckne ¥ XUMHUYECKHe CBOWCTBA xene3a. OKCHIBL,
ruapoxcussl u comn xenesa (1) n xxenesa (I1I), ux cocras, CBOHCTBa U MOTyUEHHE.

Xumuueckuii IKcnepumenm:.



O3HaKOMJIEHHE C 00pa3llaMHu METaJIOB U CILIABOB, MX (DU3MUYSCKUMHU CBOMCTBAMH, U3YYCHUE
PE3yJIbTATOB KOPPO3UM METALUIOB (BO3MOXKHO HCITOJIb30BaHUE BHUCOMATEPUANIOB), O0COOCHHOCTEH
B3aMMOJICHCTBUS OKCUJIA KAIBIUS M HATPHUS C BOJOH (BO3MOXHO HCIIOJIb30BaHUE BUACOMATCPUAIIOR),
WCCIICIOBAHUE CBOWMCTB KECTKOW BOJIBI, TIpOIleCCa TOPEHUs IKelie3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATCPUANIOB), MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEAKIUii Ha WOHBI:
MarHusi, KaJbIus, alFOMUHUS, IIMHKa, xene3a (1) u xenesa (111), meau (1), HaOmroieHue U OnMcaHue
MPOIIECCOB OKpAITMBaHMs TUIAMEHU MOHAMH HATPHS, KAIUS U KalbIUs (BO3MOXKHO HCIOJB30BAaHUC
BUJICOMATEPHAJIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS M THIPOKCHIA
LIUHKA, PEIICHUE YKCIICPUMEHTAIILHBIX 3a/1a4 10 TeMe « BakHelre MeTayuibl U UX COCIUHEHUS.

XuMus 4 OKpy:Kawuias cpeaa

BemectBa u Marepualibl B IOBCEJHEBHOM >KM3HM YEIOBEKA. be30macHOe HCIOIb30BaHUE
BEIIECTB U XMMHYECKUX peakmuii B ObITy. IlepBas moMOIIb P XMMHYECKUX 0’KOTaX W OTPABICHHUSAX.

XVUMUYecKoe 3arpsA3HEeHHE OKpYXalomiel cpensl (mpeaenbHas MOIMyCTHMas KOHIICHTPAIHS
Bemects, gaee — [1JIK). Poib XuMuu B pelieHnn SKOIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTNIABEI METAIIOB, TOJTMMEPHBIE MAaTEPHAIIHI).

Mesicnpeomemmunie ceasu

Peanm3aris MeXITpeIMETHBIX CBA3EH MPH M3YUCHUH XUMHH B 9 Kilacce OCYIIECTBISETCS Yepes
WCIIONb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSTHH, SBISIFOIIUXCS
CUCTEMHBIMH IS OTIENBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-Hay4YHBIE TOHATHSA: HAyYHBIA (DAaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJaccu(pHKanus, MepuoUIHOCTh, HAOMIOICHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, U3MEPEHHE,
MOJIETIb, ABJICHHUE, TAPHUKOBBINA 3P (EKT, TEXHOJIOTHS, MAaTePUAITHIL.

du3mka: MaTepus, aToM, OJIIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHI, HW30TOIBI,
PaAMOaKTUBHOCTh, MOJIEKYJa, ANEKTPUICCKUNA 3apsil, IPOBOIHUKH, TOITYIPOBOIHUKH, AUIIEKTPHKH,
(oTorIIEMEHT, BemEecTBO, Teno, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTH, KPUCTAIUTMYECKAsI PENIETKA, CIUIABhI, (PM3NYECKUE BEITUYHUHBI, €AUHUIBI U3MEPEHUS,
KOCMHUYeCKOe TIPOCTPAHCTBO, IJIAHETHI, 3B€3/161, COHIIE.

buonorust: ¢dotocuHTe3, apIxaHuwe, Oumocepa, IKOCHCTEMa, MUHEpAIbHBIE YIOOpPEHUS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdhepa, MUHEPAbl, TOPHBIC MOPOJIbI, MOJIE3HBIE HCKOIIACMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOTPAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JImuHOCTHBIE pe3yJbTaThl OCBOCHHS HPOTrpPaMMbl OCHOBHOTO 00miero oOpa3oBaHUS
JNOCTUTal0TCA B XOZI€ OOyYeHHMs] XUMHM B €JUHCTBE Y4eOHOH M BOCHHMTATENbHOH AEATEIBHOCTH B
COOTBETCTBHH C TPAJAWLUOHHBIMH POCCHHCKUMHU COLMOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMH, IPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMAaMHM IOBEICHUS M CHOCOOCTBYIOT
IpoleccaM CaMOIIO3HaHUs, CAMOPA3BUTHS U COLIMATM3ALUHN 00yUJaroIInXCs.

JIMuyHOCTHBIE pE3y/NbTaThl OTPAKAOT T'OTOBHOCTh OOy4YarOIIUXCA PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI U PACHIMPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHHSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4HOMY
HACIIE/INIO, TOHMMAaHMs 3HAYCHWS XWMHUYECKOW HayKM B JKU3HHM COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BNAJETh AOCTOBEPHOH HWHQOpPMAaIeld O MEepEelOBBIX JOCTHIKEHUSX W OTKPBITHSX
MHUPOBOH M OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa
00111eCTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MIPE/ICTAaBICHNS O COLMANbHBIX HOpPMax M TpaBWiIaX MEXINYHOCTHBIX OTHOUICHHHA B
KOJUIEKTHBE, KOMMYHHUKaTHBHOM KOMITETEHTHOCTH B 00IIECTBEHHO IOJIE3HOM,
yueOHO-UCCTIeIOBATENbCKOM, TBOPYECKOM H JAPYIMX BUAAX JIEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JAEATENbHOCTH IPHU BBHIMOJHEHHH y4eOHBIX, MMO3HAaBaTENbHBIX 3ajad,
BBIMIOJIHCHAN XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHMU YYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHI0O M B3aWMOIIOMOIIM B TIPOLIECCE 3TOW Y4YeOHOH JesITeIbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TMOBEJEHHE U MOCTYIKHU CBOMX TOBApHUIIEH C MO3MIMU HPABCTBEHHBIX U MPaBOBBIX
HOPM C Y4ETOM OCO3HAHMSI IIOCIIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHUS:

MHPOBO33PEHYECKUE NIPEICTABIEHUS O BEIIECTBE U XMMHUYECKON pEaklMK, COOTBETCTBYIOLINE
COBPEMEHHOMY YpOBHIO Pa3BUTHS HAayKH W COCTABIISIONIME OCHOBY IS TOHHMAHUS CYIIHOCTH
HayYyHOW KapTHHBI MHpa, TNPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS INPHPOJBI,
B3aUMOCBS3SX YEJIOBEKA C IPUPOJHON CPEAOH, O POJIM XMMHHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[MO3HABaTENbHbIE MOTHUBBI, HAIIPABICHHBIC HA IIOJIyY€HHE HOBBIX 3HAaHUI IO XUMUH,
HeoOXonuMble JJisi  OOBSCHEHHS HAOMIOAaeMbIX IPOLECCOB M SIBIICHHH, MO3HABATENILHOH,
nHGOPMALMOHHON U YUTATEILCKOW KyJbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENBLHON pabOoTHI C
Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JUTEPAaTypod, IOCTYHHBIMH TEXHHMYECKHMMHU CPEICTBAMHU
WHGOPMALMOHHBIX TEXHOJIOTUH;

HHTEpeC K OOYYEHHIO W IIO3HAHHUIO, JI0003HATENBHOCTb, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TNPOEKTHOM W HCCIIENOBATEIbCKON NESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHs 00y4YeHHUs B JaJIbHEHIIEM;

4) ¢hopMHpPOBaHHS KYJIBTYPHI 310POBbI:

OCO3HaHUE LIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3I0POBBI 00pa3 >KU3HU, OCO3HAHUE TOCIIEICTBUI M HEMPHUITHE BPEAHBIX MPUBBIYEK (yMOTpeOIeHus
QJIKOTOJIS, HAapKOTHKOB, KYypEeHHs), HEOOXOIMMOCTH COOJIIOJCHHS TpaBMil OE30MacCHOCTH TPH
00pallleHUuH ¢ XUMUYECKIMH BEILECTBAMH B OBITY M PealbHOM )KHU3HU;

5) TpynoBoro BocnuTaHuM:

HWHTEpPEC K NPaKTHYECKOMY H3yYeHHIO Npodeccuii u Tpyna pa3iudHOrO POAa, yBaXKEHHE K
TPYAy W pe3ysibTaTaM TPYAOBOM AEATENbHOCTH, B TOM YHCIIE HA OCHOBE NPHUMEHEHUS MPEIMETHBIX



3HAaHUH TI0 XUMHH, OCO3HAHHBIN BHIOOP MHIMBHIYATbHOW TPACKTOPUH MPONODKEHUSI 00pa3oBaHUs C
y4€TOM JHMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XUMHH, OOLICCTBEHHBIX HMHTEPECOB H
noTpeOHOCTEH, yCHemHOH NpOoQecCHOHAIFHON AEATEIbHOCTH M Pa3BUTHS HEOOXOAWMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B IPOPECCUOHATBHON Cpeae;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMS:

9KOJIOTHUYECKH 1eJIecO00pa3HOe OTHOLICHHWE K MPHPOJE KaK HCTOYHUKY XHU3HHM Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, NMOHUMAaHWE IEHHOCTH 3[0pPOBOr0 M 0Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOMICHHE K COOCTBEHHOMY (PM3MUYECKOMY M IICUXHYECKOMY 3[J0POBBIO, OCO3HAHUE
LEHHOCTU COOIIOAEHHS MpaBuil 0€30MacHOTO MOBENCHHS NpPH padoTe ¢ BEIIECTBAMH, a TAaKKe B
CUTYaLUsIX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, MOJTy4YaeMble MPH W3YYEHWH XUMHH, I PEIIeHHs 3aJad,
CBS3aHHBIX C OKPY’Karolled NpUPOIHON CpeloH, Uil MOBBIILICHUS YPOBHS 3KOJOTUYECKON KYJIbTYpPHI,
OCO3HaHUS TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM W IyTed WX PEUIeHHs IOCPEICTBOM
METOJO0B XUMUH, SKOJOTMYECKOTO MBILUICHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B ITO3HABATEJBHOM,
KOMMYHUKATHBHOW U COLIUATIBHOM MPAKTHUKE.

METANNPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmerampenMeTHBIX pPE3yIbTATOB BBIACHSIOT 3HAYMMBIE i (POPMHPOBAHHS
MHPOBO33peHHs OOIeHayYHble TOHATHS (3aKOH, TEOpws, MPHUHIHUI, THUIOTe3a, (akT, cucTema,
MPOIIECC, DKCIEPUMEHT M JPYToe€.), KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUESOHBIX
MpenIMeTax W TMO3BOJSIOT HAa OCHOBE 3HAHWM M3 JTUX IMPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O
[IEJIOCTHOW Hay4YHOW KapTHHE MHpa, W YHUBEpCaJIbHbIE ydeOHBIE NEHCTBHUs (TIO3HABATEIbHBIE,
KOMMYHHUKATHBHEIE, DPETYISATHBHBIE), KOTOphIE 00ecrneYnBarOT (OPMHUPOBaHHWE TOTOBHOCTH K
CaMOCTOSITETThHOMY TIIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOI e TEIIEHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jjoruyeckue a1eiicTBUs:

YMEHUS KCIONb30BaTh NPUEMBI JOTMUECKOr0 MBILUICHHS IPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICT XUMHYECKUX MOHITUHN (BBLIETATh X XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATH B3AUMOCBS3h C
IPYTHUMH TIOHATHSIMHU), WCIIONB30BaTh IMMOHSATHS ISl OOBSCHEHUS OTIENbHBIX (DAaKTOB W SBICHHH,
BEIOMpaTh OCHOBAHHWA W KPUTEPUW I KIACCU(PHUKAIMM XUMHYECKHX BEIIECTB W XHUMHUYECKUX
peakuui, yCTaHaBIMBaTh NMPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH W3y4YeHUs, CTPOUTH
JIOTUYCCKUE PACCYKIACHUA (I/IH):[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€JaTb BBIBOABI U
3aKJIIOYEHUS;

yMEHHE TPHUMEHATh B TpoIlecce IMO3HAHUS MOHATUS (TIPEIMETHbIE M MeTalpeIMeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIONb3yeMble B XHMHH, IPeoOpPa3OBBIBATH HIMPOKO
MNPpUMCHACMBIC B XHMHUH MOJCIIBHBIC MNPEACTABICHUA — XUMHUYECKHI 3HaK (CI/IMBOJ'I SHGMGHTa),
XUMU4eckas GopMyia U ypaBHEHHE XUMHUYECKON PEeakiui — MPH PEUIeHUH Y4eOHO-TI03HABATEIBHBIX
3agad, C y‘IéTOM 9TUX MOJACJIbBHBIX HpeIlCTaBIIeHI/Iﬁ BBIABJATE W XapaKTEPHU30BATH CYHICCTBCHHBLIC
MMPpU3HAKKU U3y4YaCMbIX OGBGKTOB — XUMHWYECKHUX BCIIECCTB U XUMHNYCCKHUX peaKum‘/'I, BBISABIIATD oGnme
3aKOHOMEPHOCTHU, NPHUYUHHO-CJIICACTBCHHBIC CBA3M W IPOTHUBOPCYUA B H3YUYACMBIX IIpoHEcCax U
SABJICHUAX.

Ba3zoBrble uccienoBaTebcKHe AeiiCTBUA:

YMEHHUE UCIIOJIB30BATh MMOCTABJIICHHBLIC BOIIPOCHI B KAYECTBE MHCTPYMCHTA IIO3HAHMS, a TAKXKE B
KadyeCTBE€ OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3bI IO IMPOBEPKE IPABUIBHOCTH BBICKA3BIBACMBIX
CYXKJICHHUH;

MpHOOpeTEeHNe OmbITa MO IUTAHWPOBAaHUIO, OPTAHW3AIMM W TPOBEACHUIO YUYEHHYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaOJI0JIaTh 3a XOJOM IMpoIecca, CaMOCTOSATENFHO TPOTHO3UPOBATH €ro
pe3ynbraT, (GOpMyIHpPOBaTH OOOOLIEHUS ¥ BBIBOABI 1O pPE3yjbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEAOBAHMSI, COCTABIIATH OTYET O TIPOJICIIAHHON padoTe.



Pabota ¢ nngopmanueii:

yMEHHUE BBIOMpaTh, aHAIW3UPOBATh M MHTEPIPETUPOBATh MHGOOPMALMIO PA3IMYHBIX BHIOB M
¢bopM TpencTaBieHHS, MOIYYaeMyI0 K3 pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJApHAs JUTEpaTypa
XHMUYECKOT0 COJepIKaHUsl, CIPaBOYHbIe MOCOOMA, pecypchl MHTepHETa), KPUTUYECKH OLCHUBAThH
MPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHUE MPHUMEHSTHh Pa3InYHble METOABI M 3alpoChl IMpU TOUCKE M OTOOpe MHPOPMALUU H
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAWMBIX AJISl BBHIMOJHEHHS Y4eOHBIX M TMO3HABATEIbHBIX 3a/ad
ONpEneNEHHOTO THMA, TNPHOOpPETeHHEe ONbITa B 00JacTH HCMOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OBIAJCHUE KYJIbTYpOH AaKTHBHOI'O HCIONB30BaHMS Pa3InYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSTENIFHO BHIOMPATh ONTUMAJIbHYIO (JOpMY MpelcTaBIeHNsT HHPOPMALIUU
U WUIIOCTPUPOBATh PEIIaeMble 3aa4ud HECIOXKHBIMH CXEMaMH, AuarpaMMmamy, APYruMU (GopMamMu
rpaduKy 1 UX KOMOWHAIIUSMH;

YMEHHE HCIONb30BaTh W aHAIN3UPOBaTh B IIpolecce YYEeOHOM M HCCIeNOBATEIBCKOM
JESITENbHOCTH MH(OPMALKIO O BIMSHUM NIPOMBIIIJICHHOCTH, CEJIBCKOTO XO034HCTBAa U TPAHCIIOPTA Ha
COCTOSIHHE OKPY>KaroLel MPUPOAHON Cpebl.

KomMyHuKkaTHBHBIE YHHBepCaJlbHble Y4eOHbIe AelicTBHA:

YMEHHsI 33]]aBaTh BOMPOCHI (B XOJe AuaNora u (W) TUCKYCCHH) TI0 CYIIECTBY OOCYXAaeMoit
TeMbI, (HOPMYIMPOBATH CBOM NPEAIOKEHNSI OTHOCUTENBHO BHIIOJHEHUS PEATI0KEHHOH 3a/1a4H;

YMEHUS HPEACTaBIATh MOTYUYECHHBIC PE3YJIbTaThl I03HABATEIBHOM NESTEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AENaTh MIPE3CHTALMIO PE3yJbTaTOB BHINOJHEHHUS XUMHUYECKOTO SKCIIEPUMEHTa
(;1abopatopHOTO OmBITa, TA0OPAaTOPHOW PabOTHI MO HWCCIEAOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTAa);

YMEHHUSI Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH I103HABAaTENBHOH H
HCCIIE0BATENbCKOI IESTEIbHOCTH NPU PELICHUH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX
HWHTEPECOB M COIJacOBaHMS NO3MULHUH (0OCYXaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBID»,
KOOpAWHALKS COBMECTHBIX ACHCTBHM, ONpelesicHNEe KPUTEPHEB M0 OLCHKE KauecTBa BBINOJIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHbIe yHMBepcaibHbIe y4eOHbIE JeiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMpPEHeNsaTh LEIH JeSTEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIILHOCTH, BEIOMpATh Haubosee
3¢ (heKTUBHBIC CIIOCOOBI PEIICHUS YUYeOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIAThH
WM KOPPEKTUPOBATH IPENJIOKEHHBINA AJITOPUTM JEHCTBUN IIPU BBINOJIHEHUM 3aJaHUN C y4ETOM
MOJYYEeHUS] HOBBIX 3HAaHWH 00 H3y4aeMBIX OOBEKTaX — BEIIECTBAX W PEaKLUsIX, OLECHHUBATH
COOTBETCTBHE IOJIyUEHHOTO pe3yJbTaTa 3asBICHHON 1eIH, YMEHHUE UCIOIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTHI, TIpe/JlaraeMble B yCIIOBUM 3aJaHUI.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHUIO OOS3aTENBHOTO  COAEPIKAHMS,
YCTAHOBJIGHHOT'O  JaHHOW  (enepanbHO  paboueid  MporpaMMoii,  BBIACISIOT:  OCBOCHHBIE
00y4YaromMHCsl HaydHblE 3HAHUS, YMEHHUS U CIIOCOOBI JCHCTBHM, CieUpUUECKHEe IS PeIMETHOM
obmact «XuUMUS», BHIBl AEATEILHOCTH IO IOJYYCHUIO HOBOTO 3HAHHs, €ro HMHTEpIpEeTalnH,
peoOpa3oBaHMIO U IPUMEHEHHIO B PA3IIMUHBIX yUYEOHBIX U HOBBIX CUTYAIIHSX.

K xonmy obydenns B 8 kJjacce mpeaMeTHbIEe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
0TpaXkaThb CHOPMUPOBAHHOCTh Y O0YJAIONINXCS YMEHUH:

®  PpacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IIOHSATUH: aToM, MOJIEKYJIa, XHMHUYECKHH

3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OHOPOAHAS W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHTENbHAs aTOMHas W MOJEKyJspHas Macca, KOJWYEeCTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBas JOJISl XMMHYECKOTO SJIEMEHTa B COEIMHEHNH, MOJIAPHBIN
00BEM, OKCH/I, KHCJI0Ta, OCHOBAaHHUE, COJb, JIEKTPOOTPUIATEIHLHOCTh, CTETIEHb OKUCICHHUS,



XMMUYECKash peaknus, KiacCUQUKAMA peakluid: peaklud COCIUHECHUS, pPEaKUuH
Pa3NoKEHUsI, peaKiy 3aMeLICHNUs, peaklluid 00MeHa, SK30- U SHIO0TEPMUYECKUE PEaKIINH,
TEIUIOBOM A(PQEKT peakiuu, SAPO aToMa, dIEKTPOHHBIA CIIOM atoma, aTOMHas OpOUTaib,
paaMyc aToMa, XUMHUYECKasi CBsI3b, MOJISAPHAS M HEMOJSpHAas KOBAJEHTHas CBs3b, NOHHAA
CBSI3b, MWOH, KaTHOH, AaHHMOH, pAacTBOp, MaccoBas JONA BellecTBa (TMPOLECHTHAs
KOHIICHTpAIHsI) B pacTBOPE;

WUTFOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHMHMUYECKHX MOHATHUA W TPUMEHATH 3TH
MIOHSTHA NIPU ONMCAHUU BEIECTB U UX MPEBPALICHUIN;

WCTIONTF30BaTh XUMHUYECKYIO0 CHMBOJHKY JUISI COCTAaBIEHHS (DOPMYII BEIIECTB U YpaBHEHHHA
XUMHUYECKUX PEeaKIluii;

OIIPENENATh BAaJCHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEleHb
OKHUCIIEHUSI DJIEMEHTOB B OHWHAPHBIX COEQWHEHHAX, NPHUHAIICKHOCTh BEIIECTB K
OTIpeIeIEHHOMY KJIACCY COeIMHEHUi 1o (hopMyaM, BUI XUMUYIECKON CBS3H (KOBaJeHTHAs
Y MIOHHAs) B HEOPTAaHWMYECKUX COCTUHEHUSX;

packpeiBaTh cMbIch llepuommnueckoro 3akona JI. M. MengeneeBa: O€MOHCTPUPOBATH
[MOHMMaHHe TEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMMHYECKHX OJJIEMEHTOB OT HX
nonoxeHuss B Ilepuoaumueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTaapo;

OIMCHIBATh M XapaKTepH30BaTh TabmuuHyto Gopmy [leprnoanueckoli ccTEMBl XUMHUYECKHX
SIIEMEHTOB: pa3NiMuaTh TIOHATUS «IJIaBHas monarpynmna (A-Tpynma)» ©  «1oOo4Has
noarpynna (b-rpynmna)», Maneie u GonblIve MepruoIbl, COOTHOCUTH 0003HAUEHHS, KOTOpPHIC
uMmerotcss B Tabmuue «llepuomuueckas cucremMa XHMHYecKux asnemenros  J[.  U.
MeHnzeneeBa ¢ UNCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHUX 3JIEMEHTOB
(coctaB u 3apsin siapa, oOIee YUCIO 3JIEKTPOHOB U paclpelesieHHe WX MO 3IEKTPOHHBIM
CJIOSIM);

KJIACCU(UIMPOBATh XVUMHUYECKUE DJIEMEHTHI, HEOPraHWYeCKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (MO0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMHCHIBATH) OON[ME XHMHUYECKHE CBOWCTBA BEHIECTB Pa3IMYHBIX
KJIacCOB,  TOATBEpKIas  ONMCAaHUE  MpUMEpaMH  MOJEKYJIApPHBIX  ypaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUI;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHUCHUMOCTM OT HUX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMUUECKUX MPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIONII0 XUMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COeIWHEHHs, MAacCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTh PACUETHI [0 YPABHEHUIO XUMUYECKOM peaklny;

MIPUMEHATh OCHOBHBIE OIEpalld MBICIUTENBHON JESITeIbHOCTH — aHaJlu3 M CHHTE3,
CpaBHEHHE, O00O0IeHHe, CUCTEMAaTH3alluio, KIACCU(HUKALNIO, BBIABICHUE MPUYHHHO-
-CJICICTBEHHBIX CBSI3€M — JIi M3YyYEHUS CBOMCTB BEUIECTB M XHUMHMUECKUX PEaKIUH,
€CTECTBEHHO-HAy4YHbIE METOBl TO3HAHUS — HAOIIOJeHHWEe, M3MEPEeHHE, MOJEIHpPOBAHHE,
9KCIIEPUMEHT (peasTbHBIA U MBICIIEHHBIN );

ClIeIOBaTh  MpaBWJaM  IIOJb30BAHUS  XMMHYECKOW TMOCyIol U JabopaTopHBIM
o0Opy/ZiOBaHWEM, a TaKXKe IpaBuiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBINMOJIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHUIO H
COOMpPAaHHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOIA U KHCIOPO/a), MPUTOTOBICHUIO PAaCTBOPOB
C OMpeJIeIEHHON MacCOBOM J0Jied PacTBOPEHHOTO BEIECTBA, IJIAHUPOBATh U MPOBOJIUTH



XMMUYECKHE HKCHEPUMEHTHl [0 PACMO3HABAaHMIO PACTBOPOB IIEJIOYEed M KHCIOT C
MOMOIIBIO0 HHANKATOPOB (JIAKMYC, peHONPTaIeHH, METHIIOPAHK U APYTHE).

K xoHmy oOyuenus B 9 kJiacce mpenMeTHbIE pe3yibTaThl HAa 0a30BOM YpPOBHE IOJDKHBI
OTpaXkaTb CPOPMUPOBAHHOCTh Y OOYHAIOLINXCS YMEHUH:

PacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TIOHSATHA: XUMHYECKHU JIIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CIOXHOE BEUIECTBO, BAaJEHTHOCTb,
3NEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHMSI, XMMHUYECKasl peakiusi, XUMHUECcKas CBS3b,
TEIUIOBOM A(QQEKT peakuud, MOJb, MOJSIPHBIH OOBEM, pacTBOp, JIEKTPOIUTEHI,
HEDJICKTPOJUTHI,  AJIEKTPOJUTHYECKAs  JUCCOLMAIMsA, pPEakUud HMOHHOro oOMeHa,
KaTanu3aTop, XUMHYECKOe paBHOBecHe, OOpaTUMble M HEOOpaTUMBIE pPEeaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTEh, BOCCTAHOBUTEND, OKUCICHUE U
BOCCTaHOBJICHHUE, AMJIOTPONUs, aMPOTEPHOCTh, XUMHYECKas CBSA3b (KOBaJCHTHAs, HOHHAs,
METaJIIINYecKas), KpUCTaIM4ecKass peméTrka, KOppo3us METalljIoB, CIUIaBBI, CKOpPOCTb
XUMHMUYECKOM peakiuu, mpeaenbHo qomyctuMas konentpanus [1J1K BemecTsa;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWUMHYECKHX TOHATHH W TPUMEHATH 3TH
TIOHSITHUS IIPH OMMCAHUU BEIIECTB U UX MPEBPAILICHUL;

HCTIONTb30BaTh XUMHYECKYIO CHMBOJHKY U COCTaBICHHUS (DOPMYIT BEIIECTB U YpaBHEHHUN
XUMUYECKUX PEaKIIHi;

OTIpe/IEeTATh BAaJIEHTHOCTh U CTEMEHb OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX
Pa3IMYHOTO COCTaBa, MPUHAUICKHOCTH BEIIECTB K ONPEACTIEHHOMY KIIACCY COSTMHEHHH 10
dbopmynam, BUA XMMHUYECKOHW CBs3M (KOBaJCeHTHAas, WOHHAs, MeETAJUIMYecKas) B
HEOPTaHWYECKUX COCTUHEHHAX, 3apsA] HOHA 10 XUMHYECKON QopMyIie, XapakTep Cpeasl B
BOJHBIX pAacTBOpPaxX HEOPTaHWYECKUX COCHUHEHHWH, THI KPUCTAILUIMYECKON penIéTku
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbich [lepuoguyeckoro 3akona . I. MeHneneeBa U AEMOHCTPUPOBATH €TI0
MMOHUMaHHUeE: ONHUCHIBATh M XapaKTepu30BaTh TabiauuHyto ¢popmy [leprnoamueckoit cucteMsl
XUMHUYECKUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» u
«mobounas mnoarpynmna (b-rpymnma)», wMaibie W OOJbIIME TEPHOMABI, COOTHOCHTH
0003HaYeHUs, KOTOpble WMEIOTCS B TEPUOJUYECKON TaliWie, C YHCIOBBIMHU
XapaKTePUCTUKaMU CTPOEHHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTAaB W 3apsll sIpa,
o0Iiee YUCIIO 3JEKTPOHOB W PACIpeNeleHHe WX I0 3JEKTPOHHBIM CII0SIM), OOBSCHSATH
o01Irie 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M WX COEIWHEHHH B Ipeneiax
MaJIbIX TIEPHOAOB U TIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KJacCU(UIMPOBATh XMUMHUYECKUE OIIEMEHTHI, HEOPraHWYECKUE BEIIECTBa, XUMHUYCCKHE
peakiuy (1o YUCIy B COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, 10 TEINIOBOMY 3 deKTy,
10 U3MEHEHUIO CTETIeHEN OKHCIEHUSI XUMHUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBAThH) O0IIKE U crienn(UIeCKre XUMHIECKHE CBOWCTBA MPOCTHIX
U CJOXHBIX BEIIECTB, MOATBEPXkJas OMHCAHHWE IPHUMEpPaMH MOJEKYJSPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUNA;

COCTaBJIATh YPaBHEHMsI SJIEKTPOIUTHUYECKOW TUCCOLMAIMM KHUCIOT, ILENOYeH M CONeH,
MOJIHBIE M COKpAIIEHHBIE ypaBHEHHs pPEaKlIUii WOHHOTO OOMEHa, YpaBHEHUS PEaKIIHid,
MOATBEP)KAAIOIINX CYIIECTBOBAHUE TE€HETUUYECKON CBA3HM MEXKIY BELIECTBAMM Pa3INYHBIX
KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil IOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca STHX PeaKLHii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUUECKUX MIPEBPALLCHUN B Pa3INUHbBIX YCIOBUIX;



BBIUUCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEHIECTB, MacCOBYIO
JOJE0 XUMHUYECKOTO JJIEMEHTa MO (OpMyJie COCJIMHEHHS, MAaCCOBYIO JIOJNIO BENIeCTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHCHUIO XUMHUYCCKOW PEAKIIHNH;

coONMOJaTh  TpaBWiia  MOJB30BAHUS  XUMHUYECKOM TOCyIod M JabOpaTopHBIM
o0opyZoBaHMEM, a TaKKe TNpaBwia OOpaleHUs C BEIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH TIO BBIMOJIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHUIO W
COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHUCIOTO Ta3a);

MPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYCCTBEHHBIA COCTaB PA3JIMYHBIX BEIICCTB:
Pacro3HaBaTh OMBITHBIM IyTEM XJIOPH-, OpOMH/I-, MOIUA-, KapOoHAT-, hocdaT-, CHINKaT-,
cynbdar-, THIPOKCUI-WOHBI, KATHOHBI AMMOHHS M HOHBI W3yYCHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIIICCTB;

MPUMEHATH OCHOBHBIC OIEpallMd MBICIIUTEIBHON JCSITEIbHOCTH — aHAJM3 M CHHTE3,
CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AIUIO0, BBISIBIICHUE IPUYHMHHO-CIICACTBEHHBIX CBS3CH —
JUTSE M3YYCHHS CBOMCTB BEIIECTB M XUMHYCCKHUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI
Mo3HaHWsI — HAOJIOJCHHE, W3MEPCHUE, MOJCIMPOBAaHUE, SKCICPUMEHT (pealbHBIH U
MBICJICHHBIH ).



TEMATUYECKOE IINIAHUPOBAHUE
8 KJIACC

KoauyecTBO 4acos

HaumeHoBaHMe pa3aesioB U TeEM

DieKTpOHHBIE (IN(PPOBDBIE)

Ne o/ KonTpoabHbIie IIpakTHyeckue
NMporpamMMmsl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoThI
Paznen 1. IlepBonayanbHble XUMHYECKHE TIOHATHS
11 XuMust — BaykHasi 00JIaCTh €CTECTBO3HAHUS 5 5 bubmuorexa LIOK
' Y MIPAKTUYECKOM JACATEIBHOCTH YeJIOBEKa https://m.edso00.ru/7f41837c
bubmuorexa LIOK
1.2 B 15
CHICCTEA I XHMHCCKHE peaitiit https://m.edso0.ru/7f41837c
Hroro no pazaeny 20
Pa3nen 2. Baxkneiimue npeacTaBuTe Il HEOPTAaHNYECKUX BelLECTB
bubmuorexa LIOK
2.1 B .K Nl 0 6
O3AYX. RUCHOPOA. LIOMITHE 0B OReHax https://m.edsoo.ru/7f41837c
bubmoteka [IOK
2.2 B I 1
OHOPOA.LIOHATHE O KHCTOTAX H COIAX 8 https://m.edso0.ru/7f41837¢
bubmuorexa LIOK
2.3 Boga. P N 0 5 1
O/18. FACTBOPHL. LIOHATHE 0D OCHOBARHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJTaCCHl HEOPTaHMIECKUX 11 1 Bubnunoreka [IOK
' COEIMHEHU https://m.edso0.ru/7f41837c
Hroro no pasaeny 30

Pasnen 3. llepuoauueckuii 3axon u Ilepuoauyeckas cucrema xuMudeckux 31eMmeHToB 1. U. MenneneeBa. CTpoeHue aToM0OB. XUMUYECKAsl CBA3b.

OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PeaKIIUN
[Tepuonnueckuii 3axoH u Ilepuonnueckas
3.1 cHCTEMa XUMMHUYECKHX 3jiemeHToB JI. W. 7
Menpnene-ea. CtpoeHue atoma

bub6nmoreka IJOK
https://m.edsoo.ru/7f41837¢c



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

3.2 Xumunueckas cB3b. OKUCIUTEIBHO-
. BOCCTAaHOBHUTCIIBHBIE PCAKITNHN

Hroro no pazgeny

PesepBHOE Bpems

15

bubmuoteka LIOK
https://m.edsoo.ru/7f41837¢c
bu6nmoreka IJOK
https://m.edsoo.ru/7f41837¢c
bubmuoreka LIOK
https://m.edsoo.ru/7f41837¢c

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME
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https://m.edsoo.ru/7f41837c

9 KJIACC

KoanyecTBo yacoB

Ne HaunmeHoBaHue pa3iesioB U TeM JJleKTpoHHBbIE (I (poBLIe) 00pasoBaTe/IbHbIE
Kontposabnbie  IIpakTudeckue
n/n NPOrpaMMbl Bcero pecypchbl
padoTsI padoTsI
Pasznen 1. BemecTBo 1 XUMHYeCKHE PeaKINU
II 0 i
1.1 OBTOPEHHE 1 YITIYDIICHIS SHAHMIHA 5 1 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca
O
1.2 CHOBHVB 1€ 3AKOHOMEPHOCTH XHMHHACCKHIX 4 Bu6muoreka ITOK https://m.edsoo.ru/7f41a636
peaxuuit
1.3 ICKTPONHTHHECKAS AHCCOUUALHA. 8 1 1 Bbubmmoreka ITOK https://m.edsoo.ru/7f41a636
XHMHUYECKHE PEaKLIUU B PacTBOpax
Hroro no pazaeny 17
Pa3nen 2. HemeTanjbl M MX coeqUHEHUsI
2.1 Obu1as XapakTepHCTHKa XHMHIECKIX 4 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41a636
snemeHTOB VIIA-rpynmsl. ["agoreHs
OOm1as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepUCTHKA XUMHUUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pocdop u ux 7 1 bu6nmoreka LIOK https://m.edsoo.ru/7f41a636
COETMHEHUS
OOmias XapaKTepHCTHKA XUMUYECKUX
2.4 anemenToB [VA-rpynmsl. Yraepon u 8 1 2 bubanoreka L{OK https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COEANHEHHS
Hroro mo pasaeny 25

Paznen

3. MeTa/sIbl U X COeANHEHUS



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

3.1 OO01ue CBOMCTBA METAJLIOB 4 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Baxkneiiiye MeTaUIbI B UX COEIUHEHHS 16 Bubmoreka ITOK https://m.edsoo.ru/7f41a636
HUroro no pazaeny 20
Pa3nen 4. Xumus u okpy:kaomas cpeaa
4.1 BemectBa 1 MaTepHaibl B )KU3HU YelIOBEKA 3 bubmunoreka [{OK https://m.edsoo.ru/7f41a636
HUroro no pazaeny 3
Pe3epBHOE Bpemst 3 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




INOYPOYHOE INTAHUPOBAHUE

8 KUIACC
Jdara
KosmnyecTBO yacos
Ne DJIeKTpOHHBbIe HU(POBBIE 00pa3oBaTeIbHbIE
Tema ypoka
n/n pecypcsbl
KontpoanHbie IpakTnyeckne
B Ilnan
cero padoThI padoThI ®akr

[Ipenmer xumuu. Ponb Xxumuu B

1 KU3HU yenoBeka. Tena u 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d210c
BeIIECTBA
Bxonnas kontponbHas pabora Nel

2 1 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d227e
«3HaHMSI U3 OKPYXKAIOIIETO MUPA»
[Mpaktrueckas padora Ne 1

{ 0 0

3 « paB.,ma PabOTHI B 1A00pATOpHH 1 Bubanoreka ITOK https://m.edsoo.ru/ff0d23dc
1 puéMbl 00palieHus ¢
n1a00paTOPHBIM 000PYIOBAHUEM)
q .

4 HCTBIC BEIECTRA 1 CMECH . 1 Bbubmnoreka ITOK https://m.edsoo.ru/ff0d26ca
CriocoObI pazjieneHus cMecei
[IpakTnueckas padora Ne 2

5 «Paznenenve cMmeceit (Ha mpumepe 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d28c8
OUYHUCTKH MTOBAPECHHOW COJIN )»

6 ATOMBI U MOJICKYJTBI 1 Bbu6mmoreka ITOK https://m.edsoo.ru/ff0d2a6¢
XuUMHU4ECKUE 3JIEMEHTHI. 3HAKU

7 (CMMBOJIBI) XMMHYECKUX 1 bubaunoreka IJOK https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
[IpocTeie u croKHBIE BElleCcTBa 1 bubnmoreka ITOK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubaunoreka IJOK https://m.edsoo.ru/ff0d2d50



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

10

3aKoH MMOCTOSTHCTBA COCTaBa
BemecTB. Xumudeckas hopmyia.
BasieHTHOCTh aTOMOB XUMHUECKHUX
JJIEMEHTOB

Bubmmoreka ITOK https://m.edsoo.ru/ff0d2eae

11

OTHOCHUTENLHAs aTOMHAs Macca.
OTtHOCHUTENbHAS MOJICKYIISIpHAS
Macca

Bubmnoreka ITOK https://m.edsoo.ru/ff0d323c

12

13

14

MaccoBast 10151 XUMHUYECKOTO
SJIEMEHTA B COCIUHCHUN
KommuectBo BemecTBa. Mob.
Momnspnas macca

du3nYeCKUe ¥ XUMHUYECKHE
SABJICHUS. XI/IMI/I‘-IGCKaSI peaKumI

Bubmnoreka ITOK https://m.edsoo.ru/ff0d350c

bubmmoreka ITOK https://m.edsoo.ru/ff0d5230

Bubmmoreka ITOK https://m.edsoo.ru/ff0d37fa

15

16

17

18

19

20

IIpu3Haky ¥ yCI0BUS NPOTEKAHUS
XUMUYECKUX PEaKIUil

3aKOH COXpAaHEHUsI MacChl
BEILECTB. XUMUYECKHUE YPABHEHMUS

Brruncnenus koiauuecTBa, Macchl
BEIIECTBA [0 YPaBHEHUSAM
XMUMUYECKUX PeaKkLuit

Knaccubukarys XUMAYECKUX
peakuuii (coennHeHMs,
Ppas3NIoKEHMsI, 3aMEIICHHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4E&HBIN-
sHnmkIoneauct. OdobuIeHe U
CHCTeMaTH3aLysl 3HAaHU I

Konrtponbnas padora Ne2 o Teme
«BemecTBa U XUMHUYECKHE

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d3al16

bubmmoreka ITOK https://m.edsoo.ru/ff0d3b88

bubmmoreka ITOK https://m.edsoo.ru/ff0d5708

bubaunoreka ITOK https://m.edsoo.ru/ff0d3f34

bubmmoreka ITOK https://m.edsoo.ru/ff0d40c4

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

peaKIum»

21

22

Bo3nyx — cmecs rasos. CocTas
Bo3ayxa. Kucimopog — sneMeHT u
npocroe BemecTBo. O30H

dusnyeckre 1 XUMUIECKHE
CBOWCTBA KHCIOPOAa (peaKkuuu
okucieHus, roperne). [lorsrue 00
OKCHJIaX

Bubmnoreka ITOK https://m.edsoo.ru/ff0d448e

bubmmoreka ITOK https://m.edsoo.ru/ff0d4614

23

Croco0bl MOTy4YeHUs! KUCJIOPOAa B
nmaboparopuu u
npoMbInuieHHOCTH. [IpuMenenne
KHCIopoja

bubmmoreka ITOK https://m.edsoo.ru/ff0d497a

24

25

26

27

TennoBoit 3pPeKT XUMUIECKOi
peaxuu, MOHITUE O
TEPMOXUMHYECKOM YPaBHCHHH,
9K30- ¥ S3HAOTEPMHUUYECKHUX
peaxknmax

TormmuBo (HEQTH, yroilb U METaH).
3arpsi3HEHHE BO3/1yXa, CIOCOOBI
€ro MpeJoTBPaIICHUs
[Ipaktnueckas padora Ne 3 o
teme «[lomyuenue u coOnupanue
KHCJIOPOJIa, U3yUeHHE €TO
CBOMCTB»

Bopopon — anemeHT u mpocroe
BelecTBo. Haxoxnexnue B
pUpOAE

bubmmoreka ITOK https://m.edsoo.ru/ff0d4790

Bbubmnoreka ITOK https://m.edsoo.ru/ffOd4c4a

bubmunoreka ITOK https://m.edsoo.ru/ff0d4ae2

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0

28

dusnyeckue U XUMUYECKUE
cBolicTBa Bogopoaa. [Ipumenenue

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

BOOOpOaa

29

IlonsiTHE O KMCIIOTaX U COJIIX

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d50d2

30

31

32

33

Crroco0sI OTy4YeHHus BOJOPOAA B
nabopaTopuu

[Ipaxtraeckas padora Ne 4 o
teme «[lomyuenue u cobupanue
BOJIOPO/JIa, U3YUCHHE €0 CBOWCTBY

MonsipHbIit 006EM Ta30B. 3aKOH
ABoranpo

Brrancienust 00bEMa, KOIHMYECTBA
BEIIECTBA r'a3a 10 ero H3BECTHOMY
KOJIMYECTBY BEIECTBA WU
00BEMY

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0

Bbubanoreka IIOK https://m.edsoo.ru/ff0d4f42

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d542e

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d55a0

34

Brranciennst 006EMOB ra3os 10
YPaBHECHHUIO PEAKIIUH HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHHIA
rasoB

bubmoreka ITOK https://m.edsoo.ru/ff0d5708

35

36

37

dusnueckue U XUMUYECKUE
CBOMCTBA BOJEI

Cocras ocHoBauuii. [Tousitie 00
WHIUKATOPaxX

Boga xak pactBopuTels.
HaCI)IHIeHHBIe 1 HCHACHIIIICHHBIC
pacTBOphl. MaccoBas 107
BEIIECTBA B PACTBOPE

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d587a

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d59e2

bubmmoreka ITOK https://m.edsoo.ru/ff0d5b40

38

[IpakTiuaeckas padora Ne 5 mo
teMe «IIpuroroBnenne pacTBopoB
¢ onpenenéHHON MacCcoBO Toeit
PacTBOPEHHOTO BEIIECTBA»

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
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39

Kucnopona. Bonopona. Boxa

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d6342

40

41

42

43

Oxcunpl: cocTaB, Kiaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u xumMudeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHIOB
OcHOBaHUS: COCTaB,
KiaccuuKanys, HOMEHKIaTypa
[Tonyuyenune u XuMU4YECKUE
CBOMCTBa OCHOBaHM1

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d664e

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d664e

Bubmmoreka ITOK https://m.edsoo.ru/ff0d67ca

Bbubmmoreka ITOK https://m.edsoo.ru/ff0d67ca

44

45

Kucnorsl: cocTas,
KJIAaCCU(HUKAIH, HOMEHKIIATypa

[Tony4yenue u xuMudeckue
CBOMCTBA KUCJIOT

bubmmoreka ITOK https://m.edsoo.ru/ff0dfee2

bubmmoreka ITOK https://m.edsoo.ru/ff0dfee2

46

47

Couu (cpeaHue): HOMEHKIIATYpa,
CHOCOOBI TOTYUCHHSI, XUMHUECKUE
CBOMCTBA

[IpakTnueckas padora Ne 6.
Pemmenne sxcniepruMeHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE
KJIACCHI HEOPTaHUYECKHUX
COCIUHEHUI»

bubmuroreka IJOK https://m.edsoo.ru/00ad9474

bubmaunoreka ITOK https://m.edsoo.ru/00ad9b7c

48

I'eneTnueckas cBsA3b MEKIY
KJIacCaMH HEOPraHWYECKUX
COEAVHEHUI

bubmauroreka ITOK https://m.edsoo.ru/00ad9a50

49

O00011eHME U CHUCTEMATU3ALIH
3HAHUN

bu6nmoreka ITOK https://m.edsoo.ru/00ad9cb2

50

Kontponbhas padora Ne3 o teme

Bbubnmoreka ITOK https://m.edsoo.ru/00ad9ela
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51

"OCHOBHBIE KJIaCChI
HEOPTraHWYIECKUX COCTUHEHUI"
[lepBbie HOMBITKY KIIACCU(PHKALMH
XUMUYECKUX 3eMeHTOB. [loHsaTHe
0 TpyImnax CXOJHBIX JJIEMEHTOB

Bubmmoreka ITOK https://m.edsoo.ru/00ad9ffa

52

53

54

[lepuoanueckuii 3aK0H U
ITepuoauueckas cucrema
XUMUYECKUX deMeHToB JI. 1.
MenaeneeBa

[lepuoas!, rpynmsl, HOATPYIIIEL

Crpoenne atomoB. CocTaB
aTOMHBIX siiep. M30Tomsl

Bbubmnoreka ITOK https://m.edsoo.ru/00ada52¢

bubmmoreka ITOK https://m.edsoo.ru/00ada52¢

Bbubmmoreka ITOK https://m.edsoo.ru/00ada342

55

CTpoeHue 31eKTPOHHBIX 000I04eK
aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cuctemsl . 1.
Mengeneesa

bubmmoreka ITOK https://m.edsoo.ru/00ada6bc

56

XapakTepucTUKa XUMHUIECKOTO
SJIEMEHTA MO ero MOJIOKEHUIO B
ITepunonnueckoii cucreme J1. 1.
MenneneeBa

Bbubmmoreka ITOK https://m.edsoo.ru/00ada824

57

58

59

3nauenue [leproanueckoro
3aKOHa JUIsl pa3BUTHS HAYKU U
npaktuku. [. 1. Mennenees —
yu€HBIH, MIe1aror U rpaXk1aHuH

BJ'ICKTPOOTI)I/IL[aTeJ'ILHOCTB aTOMOB
XUMHUYCCKHX DJICMCHTOB

HonHas xuMmdecKkas CBsI3b

bubaunoreka I{OK https://m.edsoo.ru/00ada96e

Bbubmmoreka ITOK https://m.edsoo.ru/00adaab8

bubmmoreka ITOK https://m.edsoo.ru/00adac34

60

KoBaneHTHas nosspHas
XHUMHUECKas CBA3b

bubnmoreka [TOK https://m.edsoo.ru/00adaab8
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KoBanenthas HCIOJIApHasA

61 1 bubanoreka IOK https://m.edsoo.ru/00adaab9
XMMHYECKas CBA3b

62 CreneHb OKHCIEHHS 1 Bubmnoreka ITOK https://m.edsoo.ru/00adae28

63 OxucmmTesHO- 1 Bu6mmoteka LIOK https://m.edsoo.ru/00adb076
BOCCTaHOBHUTEJIbHBIC PEAKIHH

64 OKHCIUTEIN K BOCCTAHOBUTEIH 1 bubmmnoreka IIOK https://m.edsoo.ru/00adb076
KontponsHas padota Ne4 o Teme

65 «Ctpoenue aroma. XuMHUUECKast 1 Bbubmaroreka I{OK https://m.edsoo.ru/00adb486
CBA3bY
PesepBHblii ypok. O000IICHNE U

66 . 1 Bbubmmoreka ITOK https://m.edsoo.ru/00adb33c
CHUCTEMATH3aIUs 3HAHUI

67 PesepbIit ypok. 0606?16“6 " 1 Bbubmnoreka ITOK https://m.edsoo.ru/00ad9ch2
cucreMaTrusanuvda 3HaHUU
P 7 .

68 C3CPBIBIN YPOK 0606?%“6 1 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d61c6
cucreMarusanuvda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

Jara
KonnuyecTBo 4acos
Ne Tema ypoxa Dy1eKTPpOHHBIE MU (PPOBLIE
n/m KoHnTpo/bHble IpakTHyeckue 00pa3oBaTe/ibHbIE PECYpPChI
Bcero Iaan dakrt
padoTsI padoTsI

Tlepuonuueckuit 3aK0H.
Ilepuoanueckas cucrema 1 Bu6mmoreka [TOK
XUMHUYECKHX d7eMeHToB J[. 1. https://m.edsoo.ru/00adb59e
Menneneesa
S — 1 Buomorexa LIOK

. https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOIOB
Knaccudukamus n HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKON CBSI3HM M THIIBI 1 bubmuorexa LIOK
KPHUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
«IToBTOpEHME 1 yriryONeHe 3HAaHUN 1 1
OCHOBHBIX pa3/IeNioB Kypca § Kiiaccay
Kiaccudukaius XuMU4IeCKux 1 Bubaunoreka [IOK
PEeaKIHii TI0 Pa3IHYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN
peaxIuy. HOHHI?H/IG 0 TOMOTE€HHBIX U 1 bubmorexa LIOK

https://m.edsoo.ru/00adbe9a

reTepOreHHbIX PEeaKIUsIX
[MoHsATHE O XUMUYECKOM PABHOBECHH.
@DakTOpHI, BIUAIOIUE HA CKOPOCTh 1 Bu6imoreka [IOK

XUMHYICCKOM PCaKIMKU 1 IMOJIOKECHUE
XUMHUYCCKOI'0 paBHOBECHA

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC

buomuoreka LIOK

9
peaxnnn https://m.edsoo.ru/00adcade
10 Tjgf(l)d ﬂlj; e;;pgziii:: II(/IO(I:IJ'Ia6I>Ie bubmorexa HOK
A HHATHH. https://m.edsoo.ru/00adcd68
SHGKTPOJ'II/ITI)I
11 Honusle ypaBHEeHHUS peaKIUi bubmorexa HOK
yp peakl https://m.edsoo.ru/00add448
b XI/IMI/I‘IGCIiI/Ie CBOMCTBA KHUCJIOT U ) Bu6morexa LIOK
OCHOBAHHH B CBCTC IIPCACTABJICHHUU
P le 4 https://m.edsoo.ru/00add5d8
00 AIIEKTPOIUTHYECKON AUCCOIHAIIAN
X . .
13 i PLMI;I:Z;E:;;;(;I%CTB& COJICH B CBCTC EI/I6J’H/IOT€Ka L[OK
pea . https://m.edsoo.ru/00add8b2
3JIEKTPOIIUTUYECKON JUCCOLUALINU
14 TTonsarue o ruapoanse conei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3ALUS bubmoteka [IOK
3HAHUU https://m.edsoo.ru/00addd12
1T 6orta Ne 1.
16 | Pemesme oxcnepmientan BuGimorera LIOK
IICHAU IICPUMCHTAJIbHBIX
P https://m.edsoo.ru/00addbfa
3a1a4»
K 3] No2
17| Onexrpommmccxas mmccomats BuGaorera LIOK
p A AT https://m.edsoo.ru/00addecO
XI/IMI/I‘IGCKI/IG peaKL[I/II/I B paCTBOan))
06 .
18 | Xuimecmne cacficrea sa nprmsepe BuGnorera LIOK
pHMEp https://m.edsoo.ru/00addfe2
XJopa
XIT0pOBOAOPOI. (Eonsmaﬂ KHCIIOTA, Butmorexa LIOK
19 XUMUYECKHE CBOMCTBA, OJyUCHUE,

IIPUMEHEHUE

https://m.edsoo.ru/00ade104
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[Ipaktrnyeckas padota Ne 2 o Teme

20 «[Tomy4yeHne CONSHOW KUCIIOTHI bubmoreica LIOK
. ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTBY
BhIuunciieHust Mo ypaBHEHUSAM
21 XUMHUYECKUX peazﬁnﬁ €CJIA OJUH U3 bubmorexa HOK
’ https://m.edsoo.ru/00ade488
pearcHTOB JaH B M30BITKE
29 OO6mras XxapaKTepUCTHKA JIEMEHTOB bubmoreka [JOK
VIA-rpymnmnbst https://m.edsoo.ru/00ade64a
AmToTponHbIe MOAU(UKAIIMUA CEPHI.
23 Haxoxnenne cepsl 1 e€ coeTnHeHHH bubmmorexa [IOK
B MpHpojie. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoJ0pO1, CTPOCHHE, Bubnunoreka [IOK
(bu3HUYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcups cepbl. CepHasi KUCITOTa
25 @mnjecxng u xm\fnqecxne CBOI‘:’ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XUMHUYECKUE PEAKIINH, JIEKAITUE B
OCHOBE MPOMBIIIICHHOTO CIIOCco0a
26 IIOJIYYECHUS CEPHOM KUCIIOTBHI. Bubimmoreka [TOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllei cpejibl COeIMHEHUSIMU
cephl
97 Brrancienne MaccoBoii JOIU BEIXOA bubmunorexa LIOK
NPOIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO01as XapaKTepUCTHKA 3JICMEHTOB
08 VA-rpynmsl. A30T, pacIpoCTpaHEHHE bubmmotexa [JOK

B IIpupoze, puzndeckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHEaK, ero puzndeckue u

bubmuoreka LIOK

29 XHUMHYECKHE CBOMCTBA, MONYICHUE U https://m.edsoo.ru/00adf004
NpUMEHEHHUE
[Ipaktrnyeckas padota Ne 3 o Teme

30 «gonyqenue athnaKa U3y4YECHHE €TO bubamoreta LIOK

5 ’ https://m.edso0.ru/00adf180
CBOWCTBY»

31 A3oTHas KUCIOTA, ¢€¢ Ppu3ndecKkre u bubmoreka [JOK
XHUMHUYECKHE CBONCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U CONEH
aMMOHHMS B KaU€CTBE MUHEPAJIbHBIX

32 ynoOpeHuil. XuMu4eckoe ’ bubmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAFOIIEH CpeIbl
COCIMHEHMSIMU a30Ta
Docdop. Oxeun docdopa (V) u
33 @occg)o;l;)Haﬂ KI/I:JIC(I))Ta q)(l)I/II)3I/I(IIez:KI/Ie u Brbmorexa LIOK

N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHUE
HUcnonb3oBanue dpochato B

34 KaueCTBe MHUHEPAIBHBIX YIOOpEHUIA. Bub6imoreka [IOK
3arpsi3HeHHE TPUPOIHON CPEIIbI https://m.edsoo.ru/00adfc20
thocharamu
VYrnepon, pacipocTpaHeHUe B

35 Hpﬂpz;e[ gI/BI/II:IGCKII)/Ie 1 XUMHYECKHE bubmorexa LIOK

o https://m.edsoo.ru/00adfd9c
CBOIICTBa
Oxcubl yriepoja, ux puzndeckue u

36 XHMHYECKHE CBOMCTBA. butmmoreka [IOK
DKOJIOTUYECKHEe TPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriaepoza (IV)

37 YroapHast KHCTIOTa U €€ COMH bubmoreica LIOK

https://m.edso0.ru/00ae006¢
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[Ipaktrnyeckas padota Ne 4 o Teme
"Ilorydenune yrieknucioro rasa.

bub6nmoreka IJOK

38 KauecTBeHHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

IlepBoHAaYabHBIC TOHATHS 00

39 oprpaaneCKHx BEIIECTBAX KakK O Brbmmorexa LIOK

https://m.edsoo.ru/00ae054e
COCIIMHEHMSIX YTIIepoa
40 Kpemuwuii u ero coequaeHus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTudeckas padora Ne 5. Perenne

41 AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe bubmmorexa [IOK
«BakHeiiye HeMETaUIbl K UX https://m.edsoo.ru/00ae0bf2
COCTHHCHHMS
Konrpoasnas padora Ne3 o teme

42 «Baml;eﬁmne ieMeTanm)I 1 UX bubmiorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTHHCHHS
OO6mras xapaKTepUCTHUKA XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBs3b U bubmuorexa LIOK
MeTaJUTHIECKast KPUCTALTHIECKAs https://m.edso0.ru/00ae103e
peuérka. PuznuecKkue CBOMcCTBa
METaJUIOB
XUMHUYECKHE CBONCTBA METAJIOB.

44 ONEKTPOXUMHUYECKUH psif bubmorexa LIOK

. https://m.edso0.ru/00ae1156
HANPSHKESHUI METaJJIOB
OO0m1re criocoObl MOTyYeHHUs
45 MetaiioB. CrutaBel. Beraucienus mo butmmoreka [IOK

YpaBHCHUAM XUMUUYCCKUX peaKL[PIfI,
€CJIM OAWH U3 pCarcHTOB COACPKUT

https://m.edso0.ru/00ael1156
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pUMecu

46 IToHsiTHE O KOPPO3UHU METAIIOB Brbmmorexa LIOK
https://m.edso0.ru/00ae1278
47 [[lemounbIe METAILITIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuorexa LIOK
KaJIBIHHA ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baskneiimme coeTMHEHHS KabIUSI bubmiorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O6o6uvleHHe Y CUCTeMaTH3aIus
3HAHUI
59 JKécTKOoCTh BOIBI M CITOCOOBI €6 bubmuorexa LIOK
yCTpaHEeHUsI https://m.edso0.ru/00ae1886
3| e s bitGnorera LIOK
yorpaners” https://m.edsoo.ru/00aelae8
. Bubmnoreka LIOK
>4 AdiomiHil https://m.edS(I)lo.ru/Oanlc64
55 AmMoTepHBIe CBOIICTBA OKCHIA U Bub6imoreka [IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
Bubaunoreka [IOK
%6 Keneso https://m.edscﬂ).ru/OanldSG
57 OKkcuapl, THAPOKCUIIBI U COJIH JKee3a butmmoreka [IOK
(IT) u xemne3a (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE ¥ CUCTEMATH3aLIUs

3HaHUU
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[Ipaktrnueckas padota Ne 7. Pemenue

59 JKCTICPUMEHTAILHBIX 33]1ad 110 TEME 1 bubmoteka [JOK
«BaxkHeHIIIHe METAIIBI M UX https://m.edsoo0.ru/00ae3de8
COCJIMHEHHSD»

BhIunciieHust Mo ypaBHEHUSAM
XUMHAYECKHUX PEAKIINH, €CITU OJMH U3

50 peareHToB JIaH B U30BITKE UITH 1 bubmmoreka ITOK
COJEPKUT IPHUMECH. BhIuucaenms https://m.edso0.ru/00ae1750
MAacCOBOM J10JIM BBIX0/1a POAYKTa
peaxuuu

61 O06o001IeHre U CCTEMaTH3AIHS 1
3HAHUH
KonTponbHas padora Ne4 o Teme

62 «Baxueime MeTauIbl U UX 1
COCJIMHEHHSD»

63 BemecTBa 1 MaTepuaisl B 1 bubmmorexa [IOK
[TOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUUYECKOE 3arpsi3HEHUE Bub6imoreka [IOK

64 . 1
OKPYIKaroIIEei cpe/Inl https://m.edsoo.ru/00ae4270

65 Ponb xumun B pemeHnn 1 Bubimmoreka [TOK
9KOJIOTUYECKHX MPOOIIEM https://m.edso0.ru/00ae4270

66 Pesepsuslii ypok. O600mmenue n 1 Bub6imoreka [IOK
CHCTEMAaTH3AIINS 3HAHUMN https://m.edsoo.ru/00ae0d0a

67 PesepsHslii ypok. O600mmenune n 1 Bub6imoreka [IOK
CHCTEMAaTH3alMsl 3HAHUIT https://m.edsoo.ru/00adb33c

68 Pesepsuslii ypok. O6o0mieHue u 1 bubanorexa LHOK
cucTeMaTu3amnys 3HaHu| https://m.edsoo.ru/00ad9ch?2

OBHIEE KOJIMYECTBO YACOB T10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IIPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UISA YUYEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YUYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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