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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XuMHuHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHWsI COCTaBI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOI MPOTrpaMMBl OCHOBHOTO OOIIETO
obpazoBanms, mnpeactaBieHHBIX B PI'OC OO0, a Ttakke Ha oOcHOBe (emepalbHON pabdodeit
MPOTPaMMBI BOCITUTAHHUA W C y4ETOM KOHIEHIMH TPEToAaBaHus Y4eOHOTO IMpenMeTra «XUMHs» B
00pazoBaTeIbHBIX OpraHu3anuiax Poccuiickoit denepamnun.

[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
CTPYKTYPHpPOBaHHE IO pa3ieiaM W TeMaM IMPOTpPaMMbI MO0 XWMHHU, OMPEIENsIeT KOJMIECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKU COAEPIKAHUSA, PEKOMEHIYEMYIO IIOCIEHOBATEIEHOCTh HN3yUeHUS
XUMHAH C y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3€W, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydaloIIMXCs, OMpeNeNsieT BO3MOXKHOCTH MpeaMeTa AJisl pealu3aluu
TpeOOBaHUII K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOW MPOrpaMMbl Ha YpOBHE
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
peleHns rI00aNbHBIX POOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIEBOW M 9KOJIOTHUECKON 0€30MacHOCTH, TIPOOIIEM 3IPaBOOXPAHECHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliy BO3MOXKHOCTEH I caMOpa3BUTUSA W (DOPMUPOBAHUS KYJIbTYPbHI
JIUYHOCTH, e€ 001Iel 1 QyHKIIMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBIIUICHUS M TBOPUECKUX CIIOCOOHOCTEH OO0ydYaroImuxcs,
HABBIKOB MX CAMOCTOSTEILHOMN y‘-le6HOI71 JACATCIIBHOCTH, OKCIICPUMCHTAIIBHBIX U UCCIICA0BATCIILCKUX
YMEHUI, HEOOXOJMMBIX KaK B IOBCEJHEBHOW )KHU3HU, TaK M B MPOPECCUOHAIBLHON JEATEIFHOCTH;

3HAKOMHUT CO CHEIM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOIO B3IJIsSIa
Ha CIWHCTBO HpHUPOAbI U YCJIOBCKA, MABJIACTCA OTBCTCTBECHHBIM J3TAallOM B q)OpMHpOBaHI/II/I
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YyYarOIIMXC;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIS, K YEIOBEKY, BHOCUT CBOH BKJIAJl B IKOJIOTHYECKOE 00pa30BaHUE O0YJAFOIIUXCS.

JlanHple HampaBieHHs B OOYYCHHHM XWMHH OOECIICUMBAIOTCS CIEIU(UKON COJepKaHuUs
y4eOHOT0 TpeaMeTa, KOTOPBIA SBISIETCS TMEAaroTHYeCKH aJalTHPOBaHHBIM OTpaKCHHEM 0a30BOM
HayKH XUMHUH Ha OTIPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0OIIEro 0Opa30BaHWS OpPUEHTHUPOBAH Ha OCBOEHHE
00yYarONMMUCS CUCTEMBI TIEPBOHAYATHHBIX TMOHATHH XUMHH, OCHOB HEOPraHWYECKOW XUMHUU U
HEKOTOPBIX OTACIHHBIX 3HAYMMBIX MTOHITHIA OPTaHUYECKOW XVUMHHU.

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
OpPTaHM30BaHbI IO MPHUHIMUITY MOCIEAOBATEIILHOTO Pa3BUTHS 3HAHWKA Ha OCHOBE TEOPETHUYCCKUX
MIPEJICTABJICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHU;

— Y4CHHS O CTPOSHUH aTOMa U XUMHUYECKON CBSI3H;



— IpeACTaBIEHUHI 00 AIIEKTPOIUTHYECKON JUCCOIUAIINY BEIIECTB B PACTBOPAX.

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

OcBoeHHE TMpOTpaMMbl TI0O XHMHH CIIOCOOCTBYeT (HDOPMHPOBAaHUIO TIPEACTABICHHUS O
XUMHUYECKOM COCTaBJIAIOLNIEH HAay4HOM KapTUHBI MuUpa B JIOTHUKE €€ CHUCTEMHOM MpHUPOAbL,
[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.

[Ipu m3ydeHNH XUMHH MPOUCXOTUT (OPMHUpPOBAHWE 3HAHWNA OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATEIHHOCTH YeJIOBeKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOH KyJbTYpHI. 3afada y4eOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMBI
XUMHUYCCKUX 3HAHWA — BaKHEHIIUX (PAKTOB, MOHATHUH, 3aKOHOB M TCOPETHYCCKUX IOJIOKEHUM,
JIOCTYIHBIX 0000IICHUI MHUPOBO33PCHUYECKOT0 XapakTepa, sA3blka HAYKH, B MPUOOIICHUU K HAYYHBIM
MCTOJaM IMO3HAHUA NIPHU U3YUYCHUHN BCUICCTB U XUMUUYCCKUX peaKHI/II\/'I, B (I)OpMI/IpOBaHI/II/I " pa3sBUTUU
MO3HABAaTENFHBIX ~YMEHMH W WX TMPUMEHEHWHM B  y4eOHO-TIO3HABaTENbHOH M y4eOHO-
HCCIICIOBATEIBCKOM JCSITEIBHOCTH, OCBOCHUM IPaBWJI OE30MacHOr0 OOpalIeHHs C BEINECTBAMHU B
MOBCEIHEBHOM KU3HH.

[Ipy wu3ydeHWH XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHHMsS BaXKHOE 3HAUCHUEC
npuoOpeny Takue e, Kak:

— (dopMupoBaHHE WHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIICHWH, CIOCOOHOW amanTHpOBaThCA K OBICTPO
MEHSIOIIUMCSI YCIIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOY4YEHHs Ha CHUCTEMAaTHMYECKOE TPHUOOIICHHE OOydYaroImuXxcs K
CaMOCTOSITEIbHOM TI03HABATEIBHOW JIEATSILHOCTH, HAYYHBIM METOJaM TO3HaHHS, (HOpMUPYIOIUM
MOTHUBAILIUIO U pa3BUTUC CIOCOOHOCTEN K XUMHWH,

— of0ecrniedeHue YCJIOBUH, CHOCOOCTBYIOIINX TMPHOOPETEHUIO OOYYAIONIMMHCS OTbITa
Pa3HOOOpa3HOH [eATENHHOCTH, IIO3HAHUS ¥ CaMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISl Pa3IIUYHBIX BUIOB JESITeIHhHOCTH;

— ¢dopMmupoBaHue 00IeH (YHKIIMOHAIBHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
qucJe YMCHI/Iﬁ 06’I:$ICH51TB 1 OLICHUBATL ABJICHHA OKPYKAIOIIETO MHUpaA, UCIIOJIb3yd 3HAHUSA W OIIBIT,
IMOJIYYEHHBIC IIPU U3YUYCHUN XUMHU, IPUMCHATDh UX IIPU PCUHICHUN HpO6HeM B HOBCCHHGBHOﬁ KN3HU U
TPYZIOBOH NESTEIBHOCTH;

— (opmupoBaHre y 00ydYaromuUXcs T'yMaHUCTHYECKUX OTHOIICHWH, TMOHMMAaHUS IEHHOCTH
XUMHYECKUX 3HAHUW I BBIPAOOTKM DKOJOTUYECKH IIEIeCO00pa3HOro TOBEJEHUS B OBITY H
TPYIOBOH NESITEIbHOCTH B LIEJIAX COXPAHEHUs CBOETO 3I0POBBS M OKPYKarOIeH NpUpoaHOM cpeasl;

— pa3BUTHE MOTUBAIMH K O0OYYICHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHS OOIICUEIIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HpOGMIS 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
gacoB (2 4aca B HEJEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHUYECKHE MOHSITHS

IIpeamer xumuu. Ponbs XMMuM B )KU3HU YeIOBeKa. XUMUS B CUCTEME HayK. Tesa v BEeHIECTBa.
®dusnyecKre CBOWCTBA BEIIECTB. ATperaTHOEe COCTOSHHUE BemiecTB. IIoHATHE 0 MeTOomax 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.

Xumudeckast ¢opmyina. BaleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OTHOCHTENbHAs aTOMHAsi Macca. OTHOCHTEbHAsI MOJIEKYIIsipHast Macca. MaccoBast
JIOJIST XMMUYECKOTO 3JIEMEHTA B COCAUHCHHUH.

KonuuectBo BeniectBa. Monb. MossipHast macca. B3auMOCBsI3p KONMYECTBA, MAcChl U YHCIIA
CTPYKTYPHBIX €IUHMII BeniecTBa. PacuéTrl 1o hopMysiaM 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
oOpartieHus ¢ 1a00paTOpHBIM 000PYIOBAaHHEM, U3yUCHUE U ONMCAaHUE PU3NICCKUX CBOKWCTB 00pa3IioB
HEOPTaHMYECKUX BEIECTB, HaOMIoAeHUEe (pru3nueckuX (IJIaBJICHUE BOCKA, TasiHUE JIba, paCTHpPaHUE
caxapa B CTyIKe, KHIICHHE W KOHJEHCAIUS BOJABI) M XUMHUYECKHUX (TOPCHHE CBEUH, IPOKAIMBAHHE
MEJIHOM TPOBOJIOKU, B3aUMOJCHCTBHE MeJla C KHUCJIOTOH) SIBICHWN, HAOIIOJECHWE W OMNHCaHHUE
MIPU3HAKOB TPOTEKAHHUA XHUMHMUYECKUX peakiuil (pa3iokeHHe caxapa, B3aHUMOJCHCTBHE CEpHOM
KHCJIOTHI ¢ XJOpHJoM Oapusi, pasnoxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3auMojieiicTBre
xkenesa ¢ pacteopom coir meau (1), u3yueHue criocoOoB pa3jieeHus CMecei: ¢ MOMOIIbI0 MAarHUTa,
(¢uIbTpOBaHKME, BBIIAPUBAHUE, NUCTHIUIALMS, Xpomarorpadus, MPOBEACHHE OYUCTKU IOBAPECHHOM
colli, HaONIOACHUE U ONHCAHWE pPEe3yJIbTaTOB IIPOBEJCHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHs Macchl, CO37aHNe MOJIeNIel MOJIeKYJ (IIapOCTEeP/KHEBBIX).

Ba:kHejlinue npecTaBUTEe1d HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopog — 2JI€MEHT M IIPOCTOE BEIIECTBO.
Haxoxaenue kuciopoza B mnpupoje, (QU3MUSCKUEe M XUMHUYECKHE CBONCTBA (PEaKIMH TOPEHUS).
Oxcupnsl. [lpumenenne kwuciaopoga. CrocoObl TMOMyYeHUS KHCIOpPOJa B IJIa0OpaTopud H
MpoMBINUIeHHOCTH. KpyroBopoT kuciopona B mpupone. O30H — aioTporHas MOIUPUKAIISL
KHUCIIOPOJa.

TerutoBoit  3PQEKT XUMHUECKON peakih, TEPMOXUMHUYECKAE YPaBHEHUS, DOK30- W
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arpsS3HEHHE BO3[yXa, YCUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylIeHHEe 030HOBOTO CIIOSI.

Bognopon — anemeHT u mpocToe BemecTBo. HaxoxaeHne Boopoaa B npupoje, Gpu3nveckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, 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. PacTBOPUMOCTh BelIECTB B Boje. MaccoBasi JOJsl BELIECTBA B PacTBOPE.
Xumnueckue cBoiictBa BoAbl. OcHOBaHuA. Ponb pacTBOpOB B MPUPOAEC M B JKU3HU UEJIOBEKA.
Kpyrosopot Bozs! B ipupoze. 3arps3sHeHue NpupoaHbix Bod. OxpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauaenuit. Oxcuapl.  Krnaccudukamnms OKCHIOB:
conieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, amM(OTepHbIe) M HecoieoOpasyromme. HomeHknarypa
okcuaoB. OU3NUECcKUe U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okcumos.



OcHoBanus. Knaccupukanms ocHOBaHM: INENOYM W HEPACTBOPHMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. @Pu3znueckne M XUMHUYECKHE CBOWCTBA OCHOBaHWi. I[lomyueHue
OCHOBAHMM.

Kucnotel. Knaccugpukanms kucnor. Homenknatypa kucnor. dusndeckne M XUMHUYECKHE
cBoricTtBa kucioT. Pan aktuBHoctu MmetaiuioB H. H. bekerosa. Ilomyuenue kucinor.

Conu. Homenknarypa coneil. @usndeckue 1 XUMU4ecKHe cBoiicTBa cosell. [lomyuenue coneit.

I'enernyeckast cBsI3b MEXKAY K1accaMU HEOPTaHUYECKUX COETUHEHUH.

Xumuueckuii Ikcnepumenm:

KayecTBEHHOE OIpeJeliecHHe COACPKaHHWsA KUCIopoJa B BO3AyXe, MOIydeHHe, coOupaHHe,
pacmo3HaBaHWE M M3YYCHHUE CBOICTB KHUCIIOpOJa, HaOMIOJeHHE B3aUMOJACHCTBHS BEIIECTB C
KHCIIOPOJIOM W YCIOBHS BO3HWKHOBEHHSI WM TIPEKpalleHus TopeHHus (ToXapa), O3HAKOMIICHHE C
o0Opa3ramul OKCHJIOB M ONHCaHWE WX CBOWCTB, MONydeHHE, COOMpaHHe, pacliO3HaBaHUE U M3YUCHHE
CBOWMCTB BOjJOpona (TopeHue), B3amMmojeiicteue Bojopoma ¢ okcumom wmemu () (Bo3moxkHO
WCTIONIF30BAaHNE BUACOMATEPHANIOB), HAONIOJeHHE O0Opa3loB BEMIECTB KOJIUYECTBOM | MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEHN PacTBOPEHUS BEUIECTB C PA3IIMYHON PACTBOPHUMOCTHIO, IPUTOTOBIICHUE
pPacTBOPOB C OMNpPEAEIEHHOM MacCOBOW JT0JNeH pacTBOPEHHOIO BEILECTBA, B3aUMOJEWUCTBHE BOJIBI C
MeTaliaMH (HaTpueM M KalblieM) (BO3MOXKHO HCIIONB30BaHHE BHJICOMATEPHATIOB), HCCIEIOBAHHE
00pa3IoB HEOPraHWYEeCKHUX BEIIECTB pPA3IMYHBIX KIIACCOB, HAONIOJEHHE W3MEHEHUS OKpPacKd
WHAWKATOPOB B PACTBOpAaxX KHCJIOT M INENOoYel, m3ydeHue B3aumojeicTBus okcuma memu (I1) c
pacTBOPOM CEpPHOM KHUCIOTBL, KHCIOT C METaUIaMM, pEakUUd HeWTpalu3aluy, I[OIyYEeHUE
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajula OPYTrMM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIBHBIX 33Ja4 110 TeMe «BakHeliue KIacchl HEOPraHUYECKUX COSTUHEHUIN.

Hepuoguyecknii 3axkon u Ilepuoamueckasi cucrema xumMmuuyeckux 3Jjemenros /[I. H.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBsI3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBBle MOMBITKK KIACCH(PHUKAIMM XUMHUYECKHX dyieMeHTOB. [loHSATHE O rpymnmax CXOTHBIX
2JIeMEHTOB (IIEOYHBIE W MIEIIOYHO3EMENIbHBIE METalIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIIBI.

[Tepuonnueckuii 3akoH. [lepuonuyeckas cucrema xumuueckux 3nemeHToB . V1. Menneneesa.
Kopotkonepnonnas n mivHHONIEprotHAs Gopmbl [leproanueckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuoasl u rpynnbl. OU3sM4ecKuil CMBICH IOPSIKOBOIO HOMEpPA, HOMEPOB
Teproja U TPYIIIbI AJIEeMEHTa.

Crpoenune aromoB. CocTtaB atoMHbBIX siep. M3oTombl. OnexTpoHsl. CTpoeHHE 3IEKTPOHHBIX
000109eK aTOMOB TIepBhIX 20 XUMUYIECKHX AIeMeHTOB [leprnoamueckoit cucremsl Jl. M. Menneneesa.
XapakTepuUCTUKAa XUMHYECKOIO0 3JIEMEHTa 0 ero nosoxeHuto B llepuoguueckoit cucreme J[. U.
Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHS pajJiyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAUTUYECKHX H
HEMETAJUTMYECKHUX CBOMCTB 10 TPyIIaM U MEPUOIAM.

3nauenue [leprogmueckoro 3akoHa u llepnonndyeckoi CHCTEMbl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BUTHs HAyKHW U nipakTuku. [. . MeHneneeB — yu€Hblil U rpak JaHUH.

Xumuaeckas cBs3b. KoBaneHTHas (TIOJIIpHAS U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
XUMHYECKUX 31eMeHTOB. VIOHHas CBS3b.

Crenens okucieHusi. OKHCIUTENFHO-BOCCTAHOBUTEbHBIE peakiui. [Iporecchl oKucieHus u
BOCCTaHOBJIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHne 0O0pasloB BEIIECTB METAJIIOB M HEMETAJUIOB, B3aMMOICHCTBHE THAPOKCH/IA IIMHKA C
pacTBOpaMM KUCIOT U LIEI0YEH, MPOBEAECHUE OIBITOB, WUIIOCTPUPYIOIIHUX IPUMEPBI OKUCIUTENBHO-
BOCCTaHOBHUTENFHBIX peaklnii (fOpeHNe, PeaKInK Pa3I0KEHUs, COETMHEHUS).



Mesxcnpeomemmnuie cea3u

Peanusanus MexnpeIMETHBIX CBA3€H NPH U3YyUEHUH XUMUHU B § KJlacce OCYLIECTBISETCS Yepe3
WCTONB30BaHHE Kak OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHITHH, TaK M IOHATHH, SBIAIOLINXCS
CHUCTEMHBIMH I OTZIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmire ecTecTBEHHO-HAYYHbIC MOHATHS: HAyYHBIH (akT, THIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, Kiaccu(uKalys, NePHOINIHOCTh, HAOMIOIeHHE, SKCIIEPUMEHT, MOJCTMPOBaHUE, H3MEPEHUE,
MOJIETIb, SBJICHUE.

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

buonorust: porocunTes, neixanue, 6uocdepa.

I'eorpadms: atmocdepa, ruapocdepa, MUHEpPABI, TOPHBIE TOPOJIBI, MOJE3HBIE WCKOTAeMEbIE,
TOIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakuus

ITepunonnueckuii 3akoH. [lepuoanyeckas cucrema Xxumuueckux snemeHToB . 1. Menneneesa.
Crpoenne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX JJIEMEHTOB INEPBBIX TPEX
MIEPUOJOB, KalusA, KalblUsl U WX COCOUHEHHH B COOTBETCTBHH C TIOJOXECHHEM 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 BEIIECTB. XMMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCSI K Ppa3IWMYHbIM KJlaccaM HEOPraHWMYECKHX COCIMHEHUWH, TeHEeTH4ecKass CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccupukanys XUMHYECKHX PpeakUuid M0 pa3iM4yHbIM NpHU3HAKaM (IO YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKLUMHU BEIIECTB, IO TEIUIOBOMY 3((EKTy, M0 M3MEHEHHIO CTENEHEH OKHCIICHMS
XMMUYECKHX 3JIEMEHTOB, 10 00PAaTUMOCTH, IO yYacTUIO KaTalu3aTopa). DK30- U SHAOTEPMUUYECKUE
peaknuu, TEpPMOXUMHUYECKHE YPABHEHUS.

IlonsiTne o ckopocTH XUMHUYecKoid peakuuu. IloHsTne 00 OOpaTHMMBIX M HEOOPAaTHUMBIX
XUMHUYECKUX peaknusax. [IoHATHE O TOMOIEHHBIX M TeTEpOreHHBIX peaknusx. [londarne o karammse.
ITonsTHe 0 XUMHYECKOM paBHOBeCHHU. DAKTOPHI, BIMSIOLIME HA CKOPOCTh XMMHYECKOW peakuuu U
TIOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE  PEAKIMK, JJIEKTPOHHBIM  0ajaHC  OKHCIWTENbHO-
BOCCTaHOBUTENbHOW peaknuu. CocTaBleHHE YPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ NCIIOIB30BaHIEM METOIa SJIEKTPOHHOTO OantaHca.

Teopust >MEKTPOIUTHISCKON AWCCONMANNNA. DJIEKTPOJIUTHI M HEAICKTPONHTHL. KaTHOHBI,
aHMOHBI. MeXaHN3M JMCCOLMAIH BEIIECTB C PAa3JMYHBIMH BHJAMU XHUMHYECKOW cBs3U. CTemeHb
nuccorarui. CHIbHBIC U CJIa0bIe dJIEKTPOITUTEL.

Peakiun monHOTO OOMEHA. YCIIOBHS TNPOTEKAHUS PEAKIIMH HOHHOTO OOMEHA, TOJHBIC WU
COKpam€HHble HMOHHBIE ypaBHEHHs peakiuii. CBoiicTBa KHCIOT, OCHOBAaHWH W coOJeil B cBeTe
MIPEACTABICHUH 00 AIEKTPOIUTHISCKON nuccormanun. KadecTBeHHbIe peakiiy Ha HoHbBL. [loHsaTHe o
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:.

O3HAKOMJIEHHE C MOJEIISIMYA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAIIJIOB
U HeMeTauioB (rpaduTa ¥ anMmasa), CIOKHBIX BEIIECTB (XJIOpWAAa HATpHs), HCCICIOBaHUE
3aBUCHMOCTH CKOPOCTH XMMHYECKOH pEaklUH OT BO3AECHCTBUS PA3INYHBIX (PAaKTOPOB, HCCIICNOBAHHE
JJIEKTPONPOBOJHOCTH PAacTBOPOB BEIECTB, INpoOLEcca AMCCOLMALNN KHCIIOT, INEJIOYEed M COJeH
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEO MATEPUAJIOB), IPOBEACHUE OIBITOB, MUIIOCTPUPYIOIIUX IPU3HAKH



MPOTEKaHUs PeaKiuii MOHHOTO 0OMeHa (00pa3oBaHME OCajKa, BBIICICHHE T'a3a, 00pa30BaHUE BObI),
OIBITOB, WJUTIOCTPUPYIOUIMX NPUMEPHl OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuid (TropeHue,
peakuuy PpasioKeHUs, COSAMHEHHS), pacllO3HABaHHE HEOPraHMYECKHX BELIECTB C MMOMOIIBIO
Ka4yeCTBEHHBIX peaKii Ha HOHBI, pEeHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl M HX cOeTHHEHHUSI

OO6mias xapakTepucTHKa rajroreHoB. 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, XUMHYECKHE CBOICTBa, MOJydeHUe, NpuMeHeHue. [leiicTBue
XJIopa W XJOPOBOAOPOJA HA OpPraHM3M uYesoBeKa. BakHellne XJIOopuapl M MX HaXOXICHUE B
TpUpOJIE.

O6mas xapakrepuctuka d1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoeHne W (U3NYECKHe CBOICTBA MPOCTBIX BEIIECTB —
KHCIIOPO/Ia U Cepbl. AJUTOTPOIHBIE MOJU(UKAINU KACIOPO/IA U cepbl. XMMHUYECKUE CBOHCTBA CEPHI.
CepoBonopos, cTpoeHune, GU3MYecKne U XUMUYECKHe cBoiicTBa. OKCHIBI Cephl KaK MPeICTaBUTEIN
KHCIIOTHBIX OKCcHIOB. CepHas KHCIOTa, (u3nMUeckme M XUMHYECKHe CBOMCTBa (oOmme Kak
NPEICTaBUTENS KJlacca KUCIOT W crenuduyeckne). XUMHYECKUE pEaKIuy, JekKallue B OCHOBE
MIPOMBINIJIEHHOTO CIIOCO0a TONy4YeHUsI CepHOM KHUCIOTH. llpumeHenme ceprHoil kucmotel. Comm
CEpPHOM KHCIIOTHI, KAUECTBEHHAs peakius Ha cynbdar-noH. HaxoxaeHnue cepsl n € COeIUHEHHN B
npupoje. XUMHYECKOE 3arps3HEHNE OKPYKAIOMICH Cpebl COSTMHEHUAMH Cepbl (KHUCIOTHBIC TOXKIH,
3arpsi3sHEHHE BO3/yXa H BOJOEMOB), CIOCOOBI €ro MPe0TBPAIICHHS.

OOmas xapaktepucThka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETICHN OKUCICHUS. A30T, pacIpOCTPaHEHUE B MPUPOJE, PU3HIECKUE U XUMUYECKHE
coiictBa. KpyroBopor a3ora B mpupome. AMMHAK, €ro (u3MYeCKHe M XHUMUYECKHE CBOWCTBA,
noxydeHue u npumeneHne. Comu aMMOHUS, X (pU3NYECKHe M XUMHYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHass peakuusi Ha WOHBI aMMOHHS. A30OTHas KHCIIOTa, €€ MOJydeHHe, (U3MYECKHe H
XMMHYECKHEe CBOWcTBa (0OmME Kak MpeACTaBHTENs Kiacca KHCIOT U CHenu(pHYECKHUe).
Hcronp30BaHWEe HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPAIBHBIX YJIOOpEeHWH. XHMHYECKOe
3arpsi3HEHHE OKPYXKAIOIIECH Cpe/ibl COSMMHEHUSIMH a30Ta (KUCIOTHBIC JIOXKIM, 3arpsS3HEHUE BO3/IyXa,
mouBEl U BOJoEéMOB). Docdop, amnorporHsie Mogudukamu docdopa, GuU3NIecKkne U XUMUIECKHE
ceoiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, (U3NUECKHE M XHUMHUYCCKHUE CBOMCTBA,
nony4enue. Mcnonb3oBanue GochaToB B KauecTBE MUHEPATBHBIX YI00pSHUH.

Obmiass xapakrepuctuka d1eMeHTOB IVA-rpynmel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTEMEHH OKHCICHUs. YTIepoJ, alJIOTPOIHbIe MOAM(HKAIUKN, pacCTpOCTpPAaHCHUE B
npupoze, Qu3nyYeckne M XMMHUYECKHe cBoicTBa. AncopbOums. KpyroBopor yrieponma B mpupoje.
Oxcuzpl yriaepona, uX (U3MyYecKMe W XMMUYECKHE CBOMCTBA, ICHCTBUE HA JKUBBIE OPraHU3MBI,
MOJyYeHHe W TPUMEHEHHE. DKOJIOTHYECKHe MpOoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (I1V),
THIIOTE3a TII00aILHOTO MOTETUICHHSI KITMMATa, TAPHUKOBBIA d3QQeKT. YToIbHAasE KUCIIOTa 1 €€ COJH, UX
q)HSI/I‘{eCKI/Ie U XHUMHNYECCKUEC CBOﬁCTBa, IMMOJIY4Y€HUEC U IIPUMCHCHUC. KauecTBennas pCaKkmusa Ha
Kap60HaT'I/IOHI)I. Ucnonp3oBanne Kap6OHaTOB B 6BITy, MCIUIUHE, NMPOMBIIIJICHHOCTH U CEJIIBCKOM
XO35IUCTBE.

[lepBoHayanpHble TOHITHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCIWHEHUSIX Yriiepoja
(MertaH, 3TaH, STHIEH, all€THJIEH, 3TAaHOJ, TIHUIEPHH, YKCyCHas KHUcioTa). IIpupoaHple MCTOYHHUKH
YIJIEBOIOPOA0B (yroiib, MPUPOAHBIN Ta3, HEPTh), MPOAYKTH MX MepepadOTKU (OCH3UH), MX POJIb B
ObiTy M npoMbIIUIeHHOCTH. [loHATHE O OMONOTMYECKH BAKHBIX BELIECTBAX: MXXHpaxX, Oelkax,
yIJIeBOJaX — WM HMX pOIM B OJKU3HM 4YeNOBeKa. MaTepHanbHOE EIMHCTBO OPTaHWYEeCKUX H
HEOPraHNYECKUX COeTMHEHHH.



Kpemnuii, ero ¢pusnyeckre u XMMUYEeCKHE CBOWCTBA, MoNydeHne U npumenenue. CoefnHeHUs
KpemHusi B npupone. Obmme mpencraBinenus o6 okcuae kpemHus (IV) M KpeMHUEBOH KHCIOTE.
Cunukatel, HMX UCIONb30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BakHeWne CTpouTenbHbIE
MaTepHajbl: KepaMHKa, CTEKJO, LEMEHT, O€TOH, jkene300eToH. [Ipobrmembl Ge30macHoro
WCIIOJIb30BaHMS 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 HX COCJUHEHHUH (BO3MOKHO
WCTIONB30BaHUE BHJEOMATEPHUATIOB), O3HAKOMJIGHHE C O0paslaMH XJIOpUAOB (TaloreHUIoB),
O3HaKOMJIeHHEe ¢ oOpasmamu ceppl M e COCOUHEHUSIMH (BO3MOXKHO  MCIIOJIb30BaHHUE
BHJEOMAaTepHuaioB),  HaOJroZeHWe  Tmporecca  OOyrfMMBaHUS ~ caxapa MO JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI, W3yYeHHEe XWMHUYECKHX CBOMCTB pa30aBIeHHON CepHOI
KHUCJIOTBI, NPOBEICHHE KAayeCTBEHHOH peakuud Ha Cynb(ar-MoH W HaOIoAeHHE Npu3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKHMH CBOWCTBAMH a3oTa, ¢ochopa M WX COCTUHEHHH
(BO3BMOXHO HWCITOJIF30BAaHUE BHUAEOMATEPHAIIOB), 0OpaslaMé a30THBIX W (POCHOPHBIX yIOOpEeHHIA,
MoJy4eHue, coOupaHue, paclio3HaBaHUE W M3YUYEHHE CBOMCTB aMMHAKa, MPOBEICHHE KAUeCTBEHHBIX
peakuMii Ha HOH aMMOHHA U (GocdaT-uoH U W3yYeHHE MPU3HAKOB MX MPOTEKaHHUs, B3aMMOJCHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBHI ¢ MEIbI0 (BO3MOXKHO HCIIOJB30BAHHE BUIEOMATEPUAJIOB),
H3yYCHHE MOJAEJIECH KpUCTAUIMUECKUX PeIlEToOK anmasa, rpaduta, (yiaepeHa, 03HAKOMIIEHHE C
mpoleccoM  aacopOLUM  PAacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YITIEM U yYCTPOHCTBOM
MPOTHUBOTrasa, IOJlydyeHHe, coOuMpaHue, paclo3HABaHHE M H3Y4YEHHE CBOMCTB YIJICKHCIOIO Tas3a,
MPOBEICHNE KAaYeCTBEHHBIX PEaKUUil Ha KapOOHAT M CWJIMKAT-HOHbI M H3yY€HHE IMPHU3HAKOB HX
NPOTEKAaHUS, O3HAKOMJICHHE C MPOAYKLUMEH CHJIMKAaTHOM MPOMBILUICHHOCTH, pELICHHUE
SKCHEPUMEHTAIBHBIX 331a4 110 TeMe «BaxxHelme HeMeTaulbl U UX COeIUHEHUS.

MeTaJjibl U X COeAUHEHHUS

OOmias XxapakTepUCTHKAa XUMHYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHMU MX IOJIOXKEHUS B
[Tepuonnueckoit cucreMe xumuueckux 3meMeHToB J1. Y. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTaJuIoB.  MeTrajMyeckas  CBsi3b M MeTaIMUecKass  KpUCTalIMyecKas  pemérka.
DJEKTPOXUMHUYECKUI psii HANPSDKEHUH MeTauioB. PU3NUYecKre U XUMHUYECKHE CBOWCTBA METaJUIOB.
O6mire cnocoObl MoTydeHns: MeTaIoB. [IoHsITHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOOBI 3aI[UTHI
ux OT Kopposuu. CruiaBbl (CTallb, YyTYH, TIOPATIOMHHUH, OpOH3a) M UX NPHUMEHEHHE B OBITY U
MIPOMBIIIIIEHHOCTH.

Ilenounble MeTaibl: nosioxkeHue B Ilepuoguueckoi cucteme XuMuueckux anemeHToB 1. M.
MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHHE B Npupoae. Pu3ndecKkne U XUMHUECKHe CBOICTBA
(ma mpumepe Hatpus W Kamus). OKCHUABI U TUAPOKCUABI HATpUs W Kanus. [IpuMeHeHne mIenovYHbIX
METAJIOB M MX COeINHEHUI.

IllenouHo3emMenbHbIE METAJIBI MarHui U KajbllUid: moJsioxkeHue B Ilepuoauyeckoid cucreme
xuMmuueckux asnemeHToB J[. M. MeHneneeBa, CTpoeHHWE HUX aTOMOB, HaXOXKIEHUE B MPUPOJIE.
Ousnyueckre M XUMHIECKIE CBOMCTBA MarHus W KaNbIvsl. BakHeHie CoeMMHEeHUS KaIbITUs (OKCHUI,
THUAPOKCH]I, conn). JKECTKOCTD BOJBI M CIOCOOHI €€ yCTPaHEeHHUS.

Anromunmii: monoxxeHne B llepmommdeckoit cucreme xumuueckux osnementoB . .
MenzeneeBa, CTpOGHHE aroMa, HaxXOXIeHHWE B mpuponae. Pu3NYecKre M XUMHYECKHE CBOHCTBA
amoMuHUsL. AM(pOTEpHBIE CBOMCTBA OKCHAA M THAPOKCHA AITIOMHIHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xuMmuueckux snemeHToB J[. Y. Menjeneesa,
CTPOEHHE aToOMa, HaxoxJaeHHe B npupone. dusznueckue U XUMHUYECKHE CBOMcTBa xese3a. OKcubl,
ruapokcusl u conw xenesa (1) u xenesa (111), ux cocras, CBOCTBA U MOTyUYCHUE.

Xumuueckuil IKCREpuUMenm:



O3HaKOMJICHHE C 00pa3l[aMu METaJIOB U CILIABOB, MX (DU3MUYSCKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yJIbTaTOB KOPPO3UM METAJLIOB (BO3MOXHO HCIOJB30BAaHUE BUICOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCUJIA KAIBIUS M HATPHUS C BOJOHN (BO3MOXHO HCIIOJIb30BaHUE BUACOMATCPUAIIOR),
HCCIIeIOBAaHNE CBOKMCTB JKECTKOW BOZBI, MpoIlecca TOPEHHUs Kele3a B KHUCIOpone (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATCPHAIIOB), MPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX PEAKIMA HAa HOHBI:
MarHusi, KaJbIus, allOMUHUS, IIMHKa, sxene3a (1) u xenesa (111), menu (1), Habnronenue u onucanue
MPOIIECCOB OKpAITMBaHMs TUIAMEHW MOHAMH HATpPUs, KU U KalblUs (BO3MOXXKHO HCIOJB30BAHUC
BUJICOMATEPHAIIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHS W THIPOKCUIA
LIUHKA, PEIICHUE YKCIICPUMEHTAIILHBIX 3a/1a4 10 TeMe « BakHelre MeTayuibl U UX COCIUHEHUS.

XuMus 4 OKpy:Kawuias cpeaa

BemectBa u Marepualibl B NOBCEJHEBHOM >KM3HU YEIOBEKa. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XMMHUYECKUX peakiuii B ObITY. [lepBast mOMOIIb TP XUMHYECKUX 0JKOTaX M OTPABICHHUSX.

XVUMUYecKoe 3arps3HEHUE OKpYXalomiel cpensl (mpeaenbHas MOIMyCTHMas KOHIICHTPAIHS
Bemiects, ganee — [1JIK). Pons XxuMuu B pelieHn 3KOJIOTHUECKUX ITPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3IoB MaTepHAIIOB (CTEKIIO, CTIABEI METAIIOB, TOJMMEPHBIE MaTEPHAIIHI).

Mesicnpeomemmunie ceasu

Peanm3aris MeXITpeIMETHBIX CBA3EH MPH M3YUCHUH XUMHH B 9 Kilacce OCYIIECTBISETCS Yepes
WCIIONb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSTHH, SBISIFOIIUXCS
CUCTEMHBIMHU IS OTZIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHBIE TOHATHSA: HAyYHBIA (DAaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAIN3,
CUHTE3, KJaccu(pHUKamus, epUOMIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJISITUPOBAaHNE, N3MEPEHHE,
MOJIETIb, ABJICHHUE, TAPHUKOBBINA d(P(EKT, TEXHOJIOTHS, MATePUAITHI.

dusuka: Marepus, aToM, OJIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHI, HW30TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJa, AIEKTPUICCKUNA 3apsil, IPOBOHUKH, ITOTYIPOBOIHUKY, TUIIEKTPUKH,
(hoToRIIEMEHT, BEmEeCTBO, Teno, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOP,
PacTBOPUMOCTD, KPUCTAIUTMYECKAsT PEHIETKA, CIUIABhI, (PM3NYECKUE BEITUYHHBI, €IUHUIBI U3MEPEHUS,
KOCMHUYeCKOe TIPOCTPAHCTBO, IJIAHETHI, 3B€3/161, COHIIE.

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

I'eorpadus: armocdepa, ruapocdhepa, MUHEpPAIbl, TOPHBIC MOPOJIbI, MOJIE3HBIC HCKOIIACMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOTPAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JImuHOCTHBIE pe3yJbTaThl OCBOCHHS HPOTrpPaMMbl OCHOBHOTO 00miero oOpa3oBaHUS
JNOCTUTal0TCA B XOZ€ OOy4eHHs] XMMHMU B €IMHCTBE Y4€OHOH M BOCIMTATENIBHOH NEATEIBHOCTH 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 MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHHSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HaydHOMY
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 HOJIE3HOH,
yueOHOHCCIIEIOBATENILCKON, TBOPYECKOM W JIPYTHX BHJAX JEATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HOil COBMECTHOH JEATENbHOCTH IPH BBHIMOJHEHHH Yy4eOHBIX, MMO3HAaBaTENBHBIX 3ajiad,
BBITIOJTHEHUH XMMHUYECKHUX OKCIIEPUMEHTOB, CO3JAaHWU Y4YEOHBIX TPOEKTOB, CTPEMJIEHHS K
B3aMMOMOHMMAHHUIO M B3aHMMOIIOMOIIM B TIpoIlecce 3TOM ydeOHOW MAedATeIbHOCTH, TOTOBHOCTH
OILIEHMBATh CBOE TOBEJEHHE UM MOCTYIKH CBOMX TOBApHUIIEH C MO3MIIMK HPABCTBEHHBIX W MPaBOBBIX
HOPM C Y4ETOM OCO3HAHMA MOCIIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHUS:

MHPOBO33pEHYECKHE TIPECTABIECHHUS O BEIIECTBE M XMMHUYECKOM pEeakIiy, COOTBETCTBYIOIINE
COBPEMEHHOMY YpOBHIO Pa3BUTHS HAayKH W COCTABIISIONIME OCHOBY IS TOHHMAHUS CYIIHOCTH
HayYyHOW KapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHS IPHPOJIBI,
B3aUMOCBS3SX YEJIOBEKA C IPUPOJHON CPEAOH, O POJIM XMMUHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTENbHbIE MOTHUBBI, HAIIPABICHHBIC HA TIIOJIyY€HHE HOBBIX 3HAaHUH 1O XUMUH,
HeoOXonuMble sl  OOBACHEHMs HAONMIOAAaeMBbIX TMPOLECCOB M SIBICHUH, I03HABATENILHOH,
WHGOPMALMOHHON U YUTATEIICKOW KyJbTYpPhl, B TOM UYHCIIC HABBIKOB CaMOCTOSITENILHONH palboTHI C
y4eOHBIMH TEKCTaMH{, CHPABOYHOM JIMTEPaTypoH, MJOCTYNHBIMH TEXHHYECKUMH CpPEICTBAMH
WHPOPMALMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOY4YEHHIO M TO3HAHUWIO, JI0003HATEILHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOM W HCCIIeNOBATENbCKON JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHS 00y4YeHHs B JAJIbHEHIIEM;

4) ¢hopMHpPOBaHHS KYJIBTYPHI 310POBbI:

OCO3HaHUE LIEHHOCTH >KM3HH, OTBETCTBEHHOI'0 OTHOLIEHHS K CBOEMY 370pPOBbIO, YCTAHOBKH Ha
3I0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBHI M HENPHUITHE BPEAHBIX MPHUBBIUEK (YIOTpeOIeHus
QJIKOTOJIS, HAapKOTHKOB, KYypEeHHWs), HEOOXOIMMOCTH COOJIIOJCHHS TpaBMJl 0E30MacHOCTH TPH
o0palleHUuH ¢ XUMUYECKIMH BEIIECTBAMH B OBITY M PEalbHOM )KHU3HU;

5) TpynoBoro BocnuTaHusM:

WHTEpEC K MPaKTHYECKOMY H3yYeHHIO NpodeccHil W TpyZa pasMuHOrO poia, YBaXKEHHE K
TPYAy W pe3ynbTaTaM TPYAOBOM AEATENbHOCTH, B TOM YHCIIE Ha OCHOBE NPHUMEHEHUS MPEIMETHBIX



3HAaHUH TI0 XUMHHU, OCO3HAHHBIA BHIOOP MHIMBHIYaTbHOW TPACKTOPUH MPOAOILKEHUSI 00pa30BaHUs C
y4€TOM JHMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XUMHH, OOLICCTBEHHBIX HMHTEPECOB MU
noTpeOHOCTEH, yCHemHOH NpOoQecCHOHAIFHON AEATEIbHOCTH M Pa3BUTHS HEOOXOAWMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B IPOPECCUOHATBHON Cpeae;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMS:

9KOJIOTHUYECKH LeJIec000pa3HOe OTHOILICHHWE K MPHPOJEe KaK HCTOYHHUKY >KU3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, NMOHUMAaHWE IEHHOCTH 3[0pPOBOr0 M 0Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOMICHHE K COOCTBEHHOMY (PM3MUYECKOMY W IICHXMYECKOMY 3[J0POBBIO, OCO3HAHHUE
LEHHOCTU COOIOAEHHsT MpaBuil 0€30MacHOTO TMOBENeHHs NpH padoTe ¢ BEIecTBaMH, a TaKke B
CUTYaLUsIX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATH 3HAHMS, IOJyYaeMble NPHU M3YHYEHHUM XMMHH, AJSl PELICHHS 3a/1ad,
CBSI3aHHBIX C OKPYXKaroLlel NPUPOIHON CpeloH, Uil MOBBIIIECHUS YPOBHS 3KOJOTUYECKON KYJIbTYpHI,
OCO3HAHUS TJ00aTBHOTO XapakTepa IKOJOIMYECKUX MPOOJIeM M MyTeH MX PELICHUs MOCPEACTBOM
METOAOB XUMHH, SKOJOTHYECKOI0 MBILIUICHHS, YMEHUSI PYKOBOJCTBOBATbCS MM B IIO3HABATENILHOM,
KOMMYHUKATHBHOW U COLIUATIBHOM MPAKTHUKE.

METAINIPEJAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMETHBIX PE3YJBTAaTOB BBIACISAIOT 3HAYMMBIE UIA  (OPMUPOBAHUSA
MHUPOBO33pEHHS OOLICHAYyYHbIE MOHATHS (3aKOH, TEOpus, NPUHLMI, THUIOTEe3a, (aKT, CHUCTEMA,
MPOLIECC, SKCHEPUMEHT M APYroe.), KOTOpble HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax W MO3BOJISIIOT Ha OCHOBE 3HAHMHM U3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YHOH KapTUHE MHpa, M YHHBEpCaJbHblC y4yeOHbIE NeHCTBUS (TIO3HABATENbHEIE,
KOMMYHHUKAaTUBHBIE, DETYJISATUBHBIE), KOTOpbIE O0ecneunBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHMIO U OCYIIECTBIICHHUIO yUeOHOH 1eATeTbHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

BazoBrble jjornueckne geicTBus:

YMEHUS MCIIOJIB30BaTh MPUEMBI JJOTMYECKOTO MBIIUICHUS PU OCBOCHUM 3HAHHUH: PACKPHIBAThH
CMBICJI XUMHUYECKHX MMOHATHH (BBLAEIATH X XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
OPYTUMH TOHSATHSAMH), UCIOJIB30BaTh MOHATHS Ui OOBSICHEHHMS OTHCIbHBIX (DaKTOB M SIBJICHMH,
BbIOMpAaTh OCHOBAaHMA W KPUTEPUHU U KIACCHU(PUKAIMKM XMMHYECKHUX BEIIECTB M XMMHUYECKUX
peakuuid, ycTaHaBJIMBaTh NMPUYMHHO-CIICACTBEHHBIC CBSI3U MEXAY OOBEKTaMU HM3YYEHUs, CTPOWTH
JIOTUYCCKUE PACCYKICHUA (I/IH}Z[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), Jc€JIaTb BBIBOAbI U
3aKJIIOYEHUS;

YMEHHE TPUMEHSITh B MPOIECCe IO3HAHWS MOHATHSA (NPEIMETHBIE W MeTalpeaAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJICIH, HCIOJNBL3YeMble B XHMHH, TPeoOpa3oBhIBATH HIMPOKO
MPUMCHACMBIC B XHMHUH MOJCIIBHBIC MNPCIACTABIICHUA — XUMHYECKHI 3HaK (CI/IMBOH BHeMeHTa),
XUMHUYeckas GopMyia U ypaBHEHHE XUMHUYECKON Peakiui — MPH pEelIeHUH Y4eOHO-TI03HABATEIBHBIX
3agad, C y‘IéTOM 9TUX MOJCJIBHBIX HpeHCTaBHeHI/Iﬁ BBIABJIATE W XapaKTEPHU30BATh CYHICCTBCHHBIC
IIPpU3HAKU N3y4YaCMbIX 00BEKTOB — XUMHUYECKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ, BBISIBJIATH 061111/16
3aKOHOMEPHOCTH, NPHUYUHHO-CJIICACTBECHHBIC CBA3W W IPOTHUBOPCYUA B H3YYACMBIX IIpoHeEcCcax Hu
SIBJICHUSX.

Ba3zoBrble uccienoBaTebcKHe AeiiCTBUA:

YMEHHUE UCIIOJIB30BATh MMOCTABJICHHBLIC BOIIPOCHI B KAUYCCTBE MHCTPYMCHTA ITO3HAHM, a4 TAKXKE B
KadyeCTBE€ OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUIOTE3BI IO IMPOBEPKE MNPAaBUIBHOCTH BBICKA3bIBACMBIX
CYXIEHUM;

IpuoOpeTeHre OIblTa 10 IUIAHUPOBAHUIO, OPraHM3alMM U IPOBEACHUI0 YYEHUYECKUX
9KCIEPUMEHTOB, YMEHHME HaOII0NaTh 3a XOAOM IIpOliecca, CaMOCTOSTENbHO NPOrHO3UPOBATh €ro
pe3ynbTatr, (OpMyIHpoBaTh OO0OOIIEHHS M BBIBOABI 110 pe3yiabTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIEIOBAHMS, COCTABIIATH OTYET O TIPOJICIIAHHON padoTe.



PaGota ¢ ungopmanueii:

yMEHHUE BBIOMpaTh, aHAIW3UPOBATh M MHTEPIPETUPOBATh MHGOOPMALNIO PA3IMYHBIX BHIOB H
¢dbopM TpencTaBieHHs, MOIY4YaeMYI0 W3 pasHbIX HCTOYHUKOB (HAy4YHO-TIOMYJSPHAs JHTEpaTypa
XHMUYECKOT0 COJepIKaHUsl, CIPaBOYHbIe MOCOOMA, pecypchl MHTepHETa), KPUTUYECKH OLCHUBAThH
MPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHUE MPHUMEHSTHh Pa3InYHble METOABI M 3alpoChl IpU TOUCKE M 0TOOpe MH(pOpMaluu M
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAWMBIX AJISl BBHIMOJHEHHS Y4eOHBIX M TMO3HABATEIbHBIX 3a/ad
ONpEneNEHHOTO THMA, TNPHOOpPETeHHEe ONbITa B 00JacTH HCMOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTHH, OBJIQJICHUE KYJIbTypOW AKTUBHOTO HCIIOJNIB30BAHUS PAa3TUIHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BHIOMPATh ONTUMAJIbHYIO (JOpMY MpelCcTaBIeHUsT HHPOPMALIUU
U WUIIOCTPUPOBATh PEIIaeMble 3aaul HECIOXKHBIMH CXEMaMH, AuarpaMMamu, APYruMU (GopMaMu
rpaduKu 1 1X KOMOWHAIUSIM,

YMEHUE HCHONb30BaTh W aHAIW3UPOBATh B Ipolecce Yy4eOHOW M HCCIeN0BaTENbCKOM
JeSITeNbHOCTH MH(OPMALKIO O BIMSHUM MPOMBIIIJICHHOCTH, CEJIBCKOTO XO34HCTBAa M TPAHCIOPTa Ha
COCTOSIHHE OKPY>KaroLel MPUPOAHON Cpebl.

KomMyHuKkaTHBHBIE YHHBepCaJlbHble Y4eOHbIe AelicTBHA:

YMEHHsI 33/1aBaTh BOIMPOCHI (B XOJe [uaiora u (W) JUCKYCCHHN) MO CYMIECTBY 00CYyKIaeMoi
TeMbI, (HOPMYIMPOBATH CBOM NPEAIOKEHNSI OTHOCUTENBHO BHIIOJHEHUS PEATI0KEHHOH 3a/1a4H;

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

YMEHHUSI Y4eOHOro COTpYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH I103HABAaTENLHOH H
HCCIIEI0BATENbCKOM eSTeIbHOCTH NPU PELICHUH BO3HUKAIOMIKMX MPOOJeM Ha OCHOBE yuéTa oOmmx
HWHTEPECOB M COIJIAaCOBaHMS NO3MLHUH (0OCYXaeHus, OOMEH MHEHHSMH, «MO3TOBBIC ILTYPMBD»,
KOOPAWHAILMS COBMECTHBIX ACUCTBHM, ONpelesieHNe KPUTEPHEB 0 OLEHKE KauecTBa BBINOJIHEHHOM
paboTHI U IpyTHeE).

PeryasiTuBHbIe yHMBepcaibHbIe y4eOHbIE JeiCTBHA:

YMEHHE CaMOCTOSITEIbHO OIpPENeNsTh LETH JAeATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIILHOCTH, BEIOMpATh Haubosee
3¢ (heKTUBHBIE CIIOCOOBI PEIICHUsT YUeOHBIX M MO3HABATEIBHBIX 3a/1a4, CAMOCTOSATEIIBHO COCTaBJIATh
WM KOPPEKTUPOBATh MPEJI0KEHHBIM alropuT™M JEWCTBUN MPHU BBINOJHEHUH 3aJaHU C y4ETOM
MONYYEeHUs] HOBBIX 3HAHWH 00 W3y4aeMBIX OOBEKTaX — BENIECTBAX W PEAKIUsIX, OIEHHUBATH
COOTBETCTBHE IOJIyYEHHOTO pe3ybTaTa 3asBICHHON IeJIH, YMEHNE UCTOIh30BaTh U aHAIN3HPOBAThH
KOHTEKCTHI, Ipe/IyIaraéMble B yCJIOBUU 3aJJaHHH.

MNPEAMETHBIE PE3YJIbTATDI

B coctaBe mpenMeTHBIX pe3yabTaTOB [0 OCBOCHHIO 00S3aTENBHOIO  COJEpKaHUS,
YCTaHOBJICHHOTO  JIaHHOW  (epepanbHON  pabodueil  mporpamMmoil, BBIJIENSIOT:  OCBOCHHBIE
00yJaroMMICsS HaydHbIe 3HaHUS, YMEHHS U CIIOCOOBI ASMCTBUH, criennduyecKue sl MpeIMETHOM
obOnactn «XWMHS», BHIBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHWSA, €r0 HHTEPIpPETAIHH,
peoOpa30BaHUI0 M MPUMEHEHHUIO B PA3INYHBIX YU€OHBIX U HOBBIX CUTYAIHX.

K xonmy oOydenns B 8 Kiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JTOJKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

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

3JIEMEHT, IPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJAHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBasi JJ0JIsl XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIN
00BEM, OKCHJ, KUCIIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIIbHOCTh, CTEIICHb OKUCIICHHUS,



XMMUYECKash peaknus, KilacCUpUKAMA peakluid: peaklud COCOUHEHUS, PpeaKuu
Pa3NoKEHHsI, peaKiy 3aMeLICHHUs], peakIud 00MeHa, SK30- U SHIOTEPMUYECKUE PEaKIINH,
TEIUIOBOM A(PQEKT peakiuu, SAPO aToMa, dIEKTPOHHBIA CIIOM atoma, aTOMHas OpOUTaib,
paaMyc aToMa, XUMHUYECKasi CBsI3b, MOJISAPHAS M HEMOJSpHAas KOBAJEHTHas CBs3b, NOHHAA
CB3b, HOH, KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJs BellecTBa (TMPOLIEHTHAs
KOHIICHTpAIHsI) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWUMHYECKHX TOHATHH W TPUMEHATH 3TH
MOHSATHSI TPU OMTMCAHUU BEUIECTB M UX MPEBPaLICHUH;

HCTIONIF30BaTh XUMHYECKYIO0 CHMBOJHKY IUISI COCTaBIeHHSA (hOPMYIT BEIIECTB U YPaBHEHUN
XUMHUYECKUX PEeaKIluii;

OIIPENENIsATh BAaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApPHBIX COCAMHEHHSX, CTEIEHb
OKHUCIICHUSI DJIEMEHTOB B OWHAPHBIX COCQUHEHHAX, NPHUHAICKHOCTh BEIIECTB K
OTIpeIeNIEHHOMY KJIACCY COeMHEHU 1o (hopMyaM, BUI XUMUIECKON CBS3H (KOBAJICHTHAS
Y MOHHAs) B HEOPTAaHWMYECKUX COCTUHCHHUSX

packpeiBaTh cMbIch llepuommnueckoro 3akona JI. M. MengeneeBa: O€MOHCTPUPOBATH
[MOHMMaHHe TEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMMHYECKHX OJJIEMEHTOB OT HX
monoxkeHuss B [lepuommueckoil cucTeme, 3aKOHOB COXpaHEHHS MAacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHHS, 3aKOHA ABOTaIpo;

OIMCHIBATh M XapaKTepH30BaTh TabmuuHyto Gopmy [leprnoanueckoli ccTEMBl XUMHUYECKHX
SIIEMEHTOB: pa3NMuaTh TOHATUS «IJIaBHAs moArpynna (A-Tpynma)» H  «moOovHas
noarpynna (b-rpynmna)», mMansie u 6onbIIMe MEPUOBI, COOTHOCUTH 0003HAUEHHS, KOTOpPbIE
uMmerorcss B tabmuie «llepuomuueckas cucrema XuMHUYeckux odnemenrtos J[.  U.
MeHnzeneeBay C UNCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHX 3JIEMEHTOB
(coctaB u 3apsin siapa, oOIee YUCIO AIEKTPOHOB U pacHpeeNieHne UX IO 3JIEKTPOHHBIM
CJIOSIM);

KIIACCU(UIMPOBATh XVUMHYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (MO0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWUMHYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX
KJIACCOB,  TOATBEpXKIas  ONHCAaHWE  IpUMepaMH  MOJEKYJSPHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT WX KAadeCTBEHHOTO COCTaBa,
BO3MOXHOCTH NPOTEKAHUS XUMHUYECKUX NPEBPALICHUH B Pa3IMUHBIX YCIOBUSX;

BBIYHCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJI0 XMMHYECKOTO 3JIeMeHTa Mo (OopMylie COCIMHEHHs, MacCOBYIO JOJIIO BELIECTBA B
pacTBoOpe, MPOBOAUTE PACUETHI 110 YPABHEHUIO XUMHUYECKOW PEAKIINH;

MIPUMEHATh OCHOBHBIE OIEpAaIld MBICIUTENBHON AESITeIbHOCTH — aHaM3 M CHHTE3,
cpaBHeHHE, O00O0IIeHHe, CHUCTEMAaTH3allUIo, KIACCU(HKAINIO, BBISBICHUE IPUIHHHO-
CIIEICTBEHHBIX CBSI3€H — JUISI M3YyYEHHUS CBOWCTB BEHIECTB W XUMHUYECKHX DPEaKIIHi,
€CTECTBEHHO-HAy4YHbIE METOBl TO3HAHUS — HAOIIOJeHHWEe, M3MEPEHHE, MOJEIHpPOBAHHE,
9KCIIEPUMEHT (peaTbHBIA U MBICIIEHHBIN );

ClIeIOBaTh  MpaBWJaM  IIOJB30BAaHUS ~ XMMHYECKOW IMOCylod ©  JabopaTopHBIM
o0OpyZiOBaHWEM, a TaKXKe IpaBHiaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBIITOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO TOJXYYECHHIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOa), MPUTOTOBICHUIO PACTBOPOB
C OMpeJIeIEHHON MacCOBOM J0Jie PacTBOPEHHOTO BEIECTBA, IJIAHUPOBATh U MPOBOJIUTH



XMUMUYECKHE HKCHEPUMEHTHl IO pACMO3HABAaHHMIO PACTBOPOB IMIEIOYEeH M KHCIOT C
MOMOIIBIO0 HHANKATOPOB (JIAKMYC, peHON(TaIeHH, METHIIOPAHK U APYTHE).

K xonmy oOydeHuss B 9 kJjacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CPOPMUPOBAHHOCTh Y OOYHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX IOHSATUM: XUMHYECKUI DIIEMEHT, aToM,
MOJIEKYNa, UOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, BAaJEHTHOCTb,
3NEKTPOOTPULIATENIBHOCTD, CTETIEHb OKUCIEHMSI, XMMHUYECKasl peakiusi, XUMHUEcKas CBS3b,
TEIUIOBOM A(QQEKT peakuud, MOJb, MOJSIPHBIH OOBEM, pacTBOp, JIEKTPOIUTEHI,
HEDJICKTPOJUTHI,  AJIEKTPOJUTHYECKAs  JUCCOLMAIMsA, pPEakUud HMOHHOro oOMeHa,
KaTaliu3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMble U HeoOpaTUMble PEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKHCIUTEh, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHUE, AIJIOTPOMNUs, aM(POTEPHOCTh, XUMHYECKas CBS3b (KOBaJCHTHAs, HOHHAS,
MEeTaJlNIN4ecKas), KpUCTaUIMYecKass peméTka, KOppo3us METaUIOB, CIUIaBBI, CKOPOCTb
XUMHUYECKOH peakiuu, mpeaenbHo nomycrumas kormnentpanus [1JIK BemecTsa;
WUTFOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHMHMUYECKHX MOHATHUA M TPUMEHATH 3TH
MIOHSTHA IIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUIA;

HCTIONIF30BaTh XUMHUYECKYIO0 CHMBOJHKY JUISI COCTaBICHHUS (DOPMYII BEIIECTB U ypaBHEHHM
XUMUYECKUX PEaKIIHi;

OTIpe/IEeTATh BAaJIEHTHOCTh U CTEMEHb OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX
Pa3IMYHOrO COCTaBa, MPUHAMJIEKHOCTD BEIIECTB K ONMPEACIEHHOMY KJ1aCCy COEIUHEHUN M0
dbopmynam, BUA XWMHUYECKOH CBs3M (KOBaJeHTHAs, HWOHHAs, MeTaJUIMYecKas) B
HEOPTaHMYECKUX COCTUHEHHAX, 3aps] HOHA [0 XUMHYECKON QopMyIie, XapakTep Cpesl B
BOJHBIX pAacTBOpax HEOPraHMYECKUX COCOUHEHUH, THUI KPUCTAIUIMYECKOH PEIIETKU
KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMbich [lepuoanyeckoro 3akona J[. M. MenaeneeBa u 1€eMOHCTPUPOBATH €T0O
MMOHWMaHKUE: ONUCHIBATh M XapaKTepru30BaTh TabiauuHyto ¢popmy [lepruoanueckoit cucTeMbl
XUMHUYECKUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» u
«mobounas mnoxarpynmna (b-rpymma)», wMayibie W OOJIBIIME TIEPUOMABI, COOTHOCHUTH
0003HaYeHUs, KOTOpblE WMEIOTCS B ITIEPUOJUYECKONH TaOnwie, C YUCIOBBIMHU
XapaKTePUCTUKaMU CTPOEHHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTAaB W 3apsll sIpa,
o0Iiee YUCIIO 3JEKTPOHOB W PACIpeNeleHHe WX I0 3JEKTPOHHBIM CII0SIM), OOBSCHSATH
o01Irie 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB AJIEMEHTOB M UX COEIMHEHHH B IIpeienax
MaJbIX IEPHOAOB U IJIABHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMHUYECKHE
peakiuy (110 YUCITy B COCTaBY YYaCTBYIONIMX B PEAaKIIMU BEUIECTB, 1O TerioBoMy 3ddekry,
10 U3MEHEHUIO CTETIeHEH OKHCIIEHUS] XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CIeUU(PHUECKIEe XUMHUUYECKHUE CBOMCTBA MPOCTHIX
W CJOXHBIX BEIIECTB, MOATBEPXkJas OMHCAHWE IMPHMEPaMH MOJEKYJSPHBIX W WOHHBIX
YpaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA;

COCTaBJIATh YPaBHEHMS 3JIEKTPOIMTUYECKON JUCCOLMAIMM KHUCIIOT, WIENOYEH MU COJIEH,
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEaKUWH HOHHOTO OOMEHa, ypaBHEHHUS pPeaKiHi,
MOATBEP)KAAIOIINX CYIIECTBOBAHUE TE€HETUUYECKON CBA3HM MEXKIY BELIECTBAMM Pa3INYHBIX
KJIaCCOB;

pPacKpbIBaTh  CYIIHOCTb OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH  MOCPEICTBOM
COCTaBIJICHHS DIICKTPOHHOTO OajaHca STHX PeaKIHii;

[POTHO3MPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH
MIPOTEKaHU XUMUYECKUX TIPEBPAILEHUI B pa3IMUHBIX YCIOBUSX;



BBIYUCIISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BENIECTB, 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
o0opyZioBaHWEM, a TaKKe TpaBwia OOpalleHUs C BEIMECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITOIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB MO TONYYCHHUIO U
COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHUCIOTO Ta3a);

MPOBOJIUTH PEAKIMH, MOJITBEPKIAIOIINE KAYCCTBEHHBI COCTaB PA3JIMYHBIX BEIICCTB:
PacTo3HaBaTh OMBITHBIM IyTEM XJIOPH-, OpOMH/I-, MOIUA-, KapOoHAT-, hocdaT-, CHINKaT-,
cynbdar-, THIPOKCUI-WOHBI, KATHOHBI AMMOHHS M HOHBI W3yYCHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTrAaHUYECKUX BEIICCTB;

IMPUMCHATHL OCHOBHBIC OIICpalun MBICIIUTEIbHOM JACATCIBHOCTU — aHallu3 MU CHUHTEC3,
CpaBHEHHUE, 0000IICHUE, CUCTEMATU3aIUIO0, BISIBIICHUE IPUYMHHO-CIICACTBEHHBIX CBS3CH —
IJI1 U3YUCHUA CBOMCTB BCHICCTB U XUMHNYCCKUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC METO/bI
MO3HaHWsI — HAOMIOJCHHE, W3MEPCHHE, MOCIMPOBAHUE, SKCICPUMEHT (pEaJIbHbIH WU
MBICJICHHBIH ).



TEMATUYECKOE IINIAHUPOBAHUE
8 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM DyiekTpOHHBIE (M (POBDBIE)
KonTpoabubie [pakTnyeckue
n/n nporpamMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoThI

Pasnea 1. [lepBoHayanbHble XUMUYeCKHe TIOHATHS
o XUMUsT — BaXKHAs O6JI;10TI> . : , BuGmmorexa LIOK

' CCTCCTBOSHAMILL H HpAITHHCCIon https://m.edsoo.ru/7f41837c

JEeSTeHOCTH YeJI0BEeKa

19 BemecTBa 1 xuMn4aeckue 15 1 bubnunoreka IJOK

' peaxiuu https://m.edso00.ru/7f41837c

Hroro mo pasneny 20

Paszpnen 2. Baxkneiinmue npeacraBuTe I HEOPraHNYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 bu6imoreka [IOK

' OKCHAX https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonarue o kucnorax u 8 1 bubanoreka [IOK

' COJISX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsarue 06 5 1 1 bubanoreka [HOK

' OCHOBaHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 butmmoreka [IOK

' HEOPTaHUYECKUX COCAUHEHUH https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Pazpnen 3. [lepuoguuecknii 3axon u Illepnoanueckasi cucrema xumuyeckux 3j1eMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XUMHYeCKAs

cBA3b. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE pPe€aKkuumn

31 ITepuoarueckuit 3aK0H U
' [Tepuonnueckas cucrema

7

bu6mmoreka IJOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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XUMUYECKUX deMeHToB JI. 1.
MenneneeBa. CTpoeHne aToMa

XuMHuuecKkas CBSI3b.

3.2 OKHUCITUTENTBHO- 8 bu6muorexa [JOK
BOCCTAHOBUTEIIBHbIC PEAKIIAH https://m.eds00.ru/7f41837¢c
bubnunoreka LJOK
Horonopen o https://m.edS(I)lo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmnnorexa IIOK
https://m.edso0.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

KonuuyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoasubie | IlpakTuyeckue
n/n MporpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo M XMMUYeCKUE PeaKIUM
[ToBTOpeHue 1 yriryOiaeHne 3HaHUH Bu6mmoreka [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTU XUMHUYECKUX 4 bubmmnoreka [HOK
' peaknuii https://m.edso0.ru/7f41a636
DNEKTPOIUTUYECKAS TUCCOIMAIIHS. Bubanoreka [JOK
1.3 8 1 1
XUMHYECKHE PEakIui B paCTBOpPax https://m.edso0.ru/7f41a636
HUroro mo paznemy 17
Pasnen 2. HemeTranjsl 1 NX coeJTMHEeHUS
21 OO6mras xapaKTepUCTHUKA XUMHIECKIX 4 1 bubnuotexa [IOK
' anemeHToB VIIA-rpynmsr. ["anoreHst https://m.edso0.ru/7f41a636
2 | e 6
' PYIHEL P https://m.eds00.ru/7f41a636
COCIUHECHUS
23| stewertos Vadpymim, Ason gochopunx 7 ; BuGmorelOK
' PyHHBL ’ P https://m.edso00.ru/7f41a636
COCIUHECHUS
. MCHTOB -I'PYHIIIBI. YT. u
! . by HepoA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHHUS
Hroro o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Pa3nen 3. MeTasliibl M X COeIMHEHUSA

. butmmoreka [IOK
3.1 Obmme CBOACTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxneiimme MeTauIbl 1 UX UHEHUSI 16 bubmorexa HOK
' WRHCHILHE MeTall coeamie https://m.eds00.ru/7f41a636
Uroro no pa3neny 20
Pazpnen 4. Xumus u okpyxawuas cpeaa
4.1 BemtecTBa 1 MaTepHaibsl B )KA3HU YETIOBEKA 3 bubmorexa [JOK
' H p . https://m.edsoo.ru/7f41a636
Hroro mo pasneny 3
Pe3epBHOE Bpems 3 bubmiorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMHE

8 KUIACC
N KoaunuecTBO yacon Jara DyeKTpoHHBbIE HUPPOBBIE
w/n Tema ypoka Beero Koutpoabusie  IIpakTnueckue — o0pa3soBaTeJbHbIE
padoThI padoThI pecypcebl
IIpeamer xumun. Pons XuMum B )KU3HU
1 qujI:BeKa. Tena u BemecTra. TexHuKa 1 bubmorexa IOK
https://m.edsoo.ru/ff0d210c
0C30IMacHOCTH.
[TonsTHE O METOAAX MTO3HAHUS B XUMUH.
JIO U3y4yeHme 1 onncaHne GUanYecKux bubmoreka [JOK
2 CBOMCTB 06pasL 0B HEOPraHNYECKNX 1 https://m.edsoo.ru/ff0d227e
BELLEeCTB.
[IpakTuaeckas padora Ne 1 «IIpaBuia
3 paboThI B Ta0OpaTOPHH U PUEMBI 1 1 bubnunoreka [IOK
obOpariieHus ¢ 1abopaToOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHUEM)
YucTtsle BemecTBa U cMecH. CIIocOOBI
4 pasnenenus cmeceil. JIO UsyueHune 1 Bu6nuoreka IJOK
cnocobos pasgeneHua cmecei (c https://m.edsoo.ru/ff0d26ca
MOMOLLLbIO MarHuTa).
S| cneeeiom mprcye oo mommpenmett | 1 1 Bumorera [IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
Atomer u Montekyiel. JIO CosgaHue
6 Mmogenein Monekyn (LapocTepKHEBbIX). 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XVWMUYECKHE IIEMEHTHI. 3HAKH (CMBOJIBI) 1 Bubmoreka [JOK



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

XUMHUUYCCKHX 2JICMCHTOB

https://m.edsoo.ru/ff0d2be8

[IpocTeie u cnoxHble Bemectsa. JIO
OnucaHne ¢pur3myecknx ceoncts 06pasuos

8 HEOPraHWYECKNX BELLLECTB — MeTaN/10B U bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
HEMETANNOoB.
9 ATOMHO-MOJIEKYJISIPHOE YICHUES bubamoreta LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSTHCTBA COCTaBa BEIICCTB.
10 Xumuueckas: popmyda. BaneHTIII{IOCTL bubamoreta LIOK
A TOMOB XIMICCKIX AICMCHTOR https://m.edsoo.ru/ff0d2eae
1 OTHOCHTENIbHAs aTOMHas Macca. bubmuoreka LIOK
OTHOCHTeNbHAs MOJISKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B bubmuoreka LIOK
COCTUHEHHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemectsa. Moinb. MosnsipHast Bu6nuoreka IJOK
Mmacca https://m.edsoo.ru/ff0d5230
dusnueckue 1 XUMUYECKUE SIBJICHUS.
Xumnueckas peakius. JIO HabnogeHne
¢dum3nyeckunx (nn1asneHme BocKa, TasHNe
14 NbAa) U XMMUYECKUX (TopeHMe cBeYu, bubmorexa LIOK
. https://m.edsoo.ru/ff0d37fa
NpoKannBaHWe MeLHOM NPOBOJIOKN)
ABNEHUN.
15 [Ipu3Haky 1 yCIIOBUS MPOTEKAHUS Bubmoreka [JOK
XUMHUYECKUX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPaHEHHUS MacChl BEIECTB. Bubmoreka [JOK

XuMmuyeckue YpaBHCHUSA

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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Brrunciaenus KOJINYECTBa, MaCChl BEIICCTBA

bubmuoreka LIOK

17 0 YPaBHEHUSIM XUMHYIECKUX PEaKIIUit https://m.edsoo.ru/ff0d5708
Kitaccudukarys XuMHIeCKIX peakini
(coenuHEHUs, pa3TIOKEHHUSI, 3aMCIIICHHUS,
18 obmena). JIO HabnogeHue n onucaHune bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
NPWU3HAKOB NPOTEKAHMA XMMUNYECKUX
peaKkunit pasHbIX TUNOB.
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIUKIIOIECIMCT. O60gHICHI/IC u bubmorexa LIOK
- https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLUs 3HAHUI
20 KonTponbras padora Nel mo teme bubmmorexa [IOK
«BerecTBa 1 XUMHYECKHE PEAKITHN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razoB. CocTaB BO3IyXa.
21 Knci}c])po;:[ — BIIEMEHT U MPOCTOE ” Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusnueckre U XUMUYECKHE CBOMCTBA
KHCII0poJia (PeaKIui OKUCIICHHUS, TOPEHUE).
[oustue 06 oxcugax JIO O3HakomneHwue ¢ bubmuoreka LIOK
22 06pa3sLaMm OKCHM0B U ONUCaHNe nx https://m.edsoo.ru/ff0d4614
CBOICTB.
Crioco0bI IOIYYEHHS KHCI0OPOIa B
23 naboparopuu i HpOMBIHIJIerH(;Z::TH. bubamoreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeneHune kKuciopoaa
Temnosoii 3P heKT XUMUUESCKON pPeaKIH,
24 IIOHATHUE O T(i)l()bMOXI/IMI/IT-IeCKOM y[I))aBH:HI/H/I bubmorerca LIOK
’ https://m.edsoo.ru/ff0d4790
OK30- U SOHAOTEPMHUYCCKUX PCAKIUAX
25 TomnuBo (HedTh, yroyib U METaH). Bubmoreka [JOK

3arps3HeHue BO3yXa, CIOCOOBI €To

https://m.edsoo.ru/ff0d4c4a
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MpeOTBPAICHUS

[IpakTudeckas padota Ne 3 mo Teme

bu6nmoreka IJOK

26 «[lonyyenue u co(jnpaHHe KHCIIOpO/Ia, https://m.edsoo.ru/ff0ddae?
W3YYCHHUE €r0 CBOHCTBY
97 Boxopoa — 31neMeHT U IpOoCTOe BEIECTBO. Bubmuoreka LIOK
Haxoxnenue B ipupoze https://m.edsoo.ru/ff0d4ddo
28 ®du3nyecKkre 1 XUMUYECKHUE CBOMCTBA bubmunoreka LIOK
Bojopoa. [IpumeHeHne BoopoIa https://m.edsoo.ru/ff0d4dd0
ITonsiTue o kucnoTax u coisx. JIO
29 B3anmogaeincTemne KMCAO0T C MeTaNNamu. bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI OTyYCHHS BOJAOPOA B bubnunoreka [IOK
n1aboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «l?lonyqune u l206HpaHHe BOZIOpOAA bubmiorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
H3YyYEHHUE €r0 CBONCTBY
N N Bubnuoreka [IOK
32 MossipHbIi 00BEM ra30B. 3aKoH ABOTragpo https://m.edsoo.ru/ff0d542e
Brraucnenus o0bEmMa, KOITHIECTBA
33 BEIIECTBA ra3a 10 ero H3BECTHOMY brbmmorera LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UK 00BEMY
Brruucnenns 006EMOB ra3oB 1Mo
34 YPaBHEHHUIO PEaKIK HAa OCHOBE 3aKOHA bubmorexa LIOK
. . https://m.edso0.ru/ff0d5708
O6’beMHBIX OTHOILICHHUHU I'a30B
35 dusnveckre 1 XMMUIECKHE CBOMCTBA BOJIBI bubamorexca LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHopanwuii. [Toustue 00 bubnmnorexa [JOK

naaukatopax. JIO Onpegenexue

https://m.edsoo.ru/ff0d59e2
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PacTBOPOB KUCNOT U LENOYEN C MOMOLLBIO
WHANKATOPOB

Bopna kak pactBoputens. Hackimenusie u
HEHACBHIIIEHHbIE PacTBOPEI. MaccoBas 101
BemiecTBa B pactBope. JIO Uccnepgosanune

37 0cobeHHOCTEN PAaCTBOPEHUA BELLLECTB C buGmorexa IIOK
. https://m.edsoo.ru/ff0d5b40
Pa3/INYHOMN PACTBOPUMOCTbIO.
N0 MpurotoBaeHmMe pacTBoOpoOB C
onpefenéHHoM MaccoBom fonel
[IpakTiaeckas padora Ne 5 o Teme
38 «IIpuroToBneHue pacTBOpPOB C Bubmuoreka [JOK
OIpeIeIEHHOM MacCOBOM J10JIei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 Konrtponbnas padora N2 mo teme Bubmuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTas, KiaccupuKaus, Bubnuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
n o
41 ucromu, ocsommx 1 avorepuiny bimorera L1OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KIacCU(pUKAIHS, Bu6nuoreka IJOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
43 ocHoBanuil. JIO IMonyuenue Bbubmoreka [JOK
HEPaCTBOPUMBIX OCHOBAHHUH. https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukarus, bubmuoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[Tonyyenue u XuMHUYECKHUE CBOMCTBA
kuciaot. JIO U3yyeHune B3aumopaeinctema
KMCNOT C METANNIAMM, PEAKLNI

bu6nmoreka IJOK

45 HeWlTpanusaumu. Bsaumogelicteune https://m.edsoo.ru/ffOdfee2
pacTBOpa CepHOW KMCNOTbI C OKCUIAOM
meawm (11).
Comnu (cpeanne): HOMEHKIIATYPa, CIIOCOOBI
MOJTy4eHUs], XUMIYecKkre cBorcTra. JIO Bubmuorexa [JOK
46 BbiTecHeHWe 04HOTO MeTanna Apyrum ms https://m.edsoo0.ru/00ad9474
pacTBopa conu.
[Ipaktudeckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIbHBIX 3324 [10 TEME bubmmoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUID)
48 I'enernyeckast cBsI3b MEXKAY Ki1accaMu Bubmuoreka [JOK
HEOPraHUYECKUX COCTHMHEHHI https://m.edsoo.ru/00ad9a50
49 O60011eHre U cUcTeMaTU3aIHs 3HAHUH bubamorera LIOK
https://m.eds00.ru/00ad9ch?2
Kontponbhas pabora Ne3 o teme
50 "OCHE))BHBIC Knr':lccm HEOPTraHUYECKUX bubamorera LIOK
. https://m.edsoo.ru/00ad9ela
COeTMHEHHI
[TepBble MOMBITKH KIaCCHUKALTUH
XUMHYECKUX 3JIeMeHTOB. [loHsATHE O
IpyNnax cXOIHBIX 3JEMEHTOB. JIO Bbubmoreka [JOK
51 O3HakomneHue c obpasLamm MeTannos u https://m.edsoo.ru/00ad9ffa
HemeTannos
59 [lepuoanuecknuii 3akoH u Ilepronnueckas Bbubmuorexa LIOK

cucTemMa XuMu4eckux aiaemeHToB /. U.

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

53 [lepuompl, rpynmsl, MOATPYIIIBI brbmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX sIIep. bubmmoreka [JOK
W3oTomnbt https://m.edsoo.ru/00ada342
CTpocHHE 3JIEKTPOHHBIX 000JI0UYEeK aTOMOB
55 Z-)J'IepMeHTOB Hepnpoanqecxoﬁ cucremsl /1. W. bubmiorexa IOK
https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepHuCcTHKa XUMHUIECKOTO DJIEMEHTA
56 o lZro H(I))JIO)KCHI/IIO B [lepuoanueckoii buomiorexa LIOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenneneeBa
3nauenue [lepuonnueckoro 3aKoHa st
57 pa3ButTus Hayku U npaktukd. J. 1. bubmmorexa [IOK
MeneneeB — y4EHBIH, TIeaaror u https://m.edsoo.ru/00ada96e
rpaxTaHuH
58 ONEeKTPOOTPUIIATENBHOCTh AaTOMOB Bbubnuorexa LIOK
XUMHYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xumuyeckas CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBajieHTHas noJsipHas XMMUYECKasi CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMU4eCKas Bbubnuorexa LIOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS brbmmorera LIOK
https://m.edso0.ru/00adae?8
63 OxncAnTETHHO-BOCCTAHOBUTEIHHBIE Bubmorexa [TOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN Bu6nuoreka IJOK
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https://m.edsoo.ru/00adb076

65 Kontponbnas padora Ne4 o teme 1 Bubmuorexa LJOK
«Ctpoenne atoMa. XUMHUYECKas CBIA3b https://m.edsoo.ru/00adb486
66 PesepBHsrii ypok. O0o0meHne u 1 bubmmoreka [JOK
CHUCTEMATU3AIs 3HAHUN https://m.edsoo.ru/00adb33c
67 Pezepsusiii ypok. O0o0meHe u 1 Bubmuorexa LJOK
CHUCTEMATU3alUs 3HAHUN https://m.edsoo.ru/00ad9ch2
68 Pesepsuslii ypok. O6o01IeHe 1 1 Bubmuoreka [JOK
CHCTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 68
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9 KJIACC

KoangecTBo yacoB

DyeKTpoHHBbIE HUPPOBHIE

No aTra
Tema ypoka Kontpoabnbie  IIpakTuyeckue A oGpasoBaTebHbIE
n/n Bcero U3yYeHHs
padoThI padoThI pecypcbl
ITepuoauueckuit 3axoH. [lepuoandeckas
1 CI/IfTeMI; XAMUYECKUX Z-)J'IeMI;HT(I)LB pIRn Y| 1 brbmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMHYECKHX AJICMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKOI CBSI3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3fIeNIoB Kypca 8 Kiacca
5 Knaccudukanus XuMuueckux 1 bu6nmoreka [JOK
peaKuuii Mo pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IToHITHE O TOMOT€HHEIX U 1 bubmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 bu6mmorexa [IOK

XUMHYECKOMU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOIN
10 nccorranu. CHIbHbIE U ci1a0ble Bubmorexa ITOK
8 HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 Honuble ypaBHEHUS peaKIil Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN Bubmorexa ITOK
pun https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABICHUNA 00 bubnmorexa LHOK
bed . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOIHAIUH
14 [TonsaTHEe 0 rUAPOIU3E COJIEN bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMaTU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pelienue skciepuMeEHTATBLHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtponbHast pabota Ne2 o reme
17 «DNEKTPOIUTHYECKAS TUCCOILIUALIUI Bubmorexa ITOK
p a HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakTeEPUCTHKA TaJIOT€HOB.
HHat xapaitept Bu6nuorexa LIOK
18 XUMHUYECKHE CBOMCTBA HA IPUMEPE

xJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTA,

19 XHMHYECKHUE CBOMCTBA, IMOJyYCHUE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonydeHne CONSTHOM KUCIOTHI bubmorexa LHOK
yi . . ’ https://m.edsoo.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Breruucienus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKLIUNA, €CIIN OUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pearcHTOB JIaH B H30BITKE

99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxoxnenue cepbl 1 €€ COEIMHEHUN B bubnuorexa [JOK
npupoje. XuMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cephl

24 CepoBopopo, cTpoeHue, hu3ndeckue bubnnoreka [JOK
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,

25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [HOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl CoeTMHEHUSIMU
cephl

27 Brruncinenne MaccoBoil oM BBIXO/1a bu6mmoreka [JOK
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MPOAYKTA PEaKIINHU
OO61as xapakTepuCTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHSHHE

https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK

28
B IIpHupoe, Gu3nyecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U bubmmorexa [JOK

> HOIYH https://m.edso0.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas pad6ora Ne 3 o Teme
30 «[lonydeHne aMMHaKa, U3y4eHUE €ro bubmorexa [JOK
) it https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (PU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpeHui. XuMHU4YECKOe bubmmorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfl)?,n(qe)cxne " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIyICHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe

34 MUHEPAIbHBIX YA0O0pEHHA. bubnnoreka [HOK
3arpsi3HEeHUE TPUPOTHON CpEAb https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pacipocTpaHEHHE B bubnmuorexa [JOK

npuponae, (I)I/ISI/I‘-ICCKI/IC U XUMHWYCCKHEC

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxcupsl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

bu6mmoreka [IOK

3 DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYrosbHas KUCIOTA U €€ CoNn bubmorexa LHOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnuoreka [IOK
KadecTtBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 Kpemuuii u ero coenuHeHus bubmmorexa [TOK
https://m.edso0o.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnuoteka [JOK
«BaxxHeime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padora Ne3 no teme
42 «BaxHeinme HeMeTaJJTbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX
43 3JIEMEHTOB — METAJJIOB. bubnuorexa [JOK

Meramnnueckas CBSI3b U
MeTaJuIM4ecKasi Kpucrajuinueckas

https://m.edsoo.ru/00ael103e
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pemérka. PU3NYECKUe CBOMCTBA

METAJUIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMHUUYECKUN P Bubmaorexa ITOK
p N P https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUS
meTaiuioB. CiuiaBel. Beruncienus mo
45 aBHEHUSIM XUMHUYECKUX PEaKIUi Bubmorexa ITOK
yp peaKIuIy, https://m.edso00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB Bubmorexa ITOK
PP https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47
[Henoumsie meranel https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmnorexa [JOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [Iler0uHO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefTMHEHNUA KaJIbIUA bubmmorexa LHOK
o a https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HaHUHU
JKEcTKOCTh BOJBI U CITOCOOBI €€ bubmuorexa [JOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
53 IIpakTuyeckas pabora Ne 6 o Teme bubnnorexa [JOK

"YKECcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

. bu6mmoreka [IOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJIU Kene3a bubnuorexa [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIs
3HaHUI
[IpakTuueckas paborta Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
59 .
«BaxHeumme MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OUH U3
peareHToB JIaH B U30BITKE WU bu6nmoreka [JOK
60
COAECPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJa TIPOIYKTa
peakiuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI
KonrtponsHas padora Ne4 o reme
62 «BaxHeinme MeTaIbl U UX

COCOUHCHUA»
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63 BemecTsa u maTepuaisl B 1 bubnnorexka [HOK
IIOBCEIHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnoreka HOK
OKpY>Karolleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumun B perieHun 1 bubmuorexa [IOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PezepBHbiit ypok. O6001meHue u 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edso0.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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