MHHHCTEPCTBO NMPOCBEMEHUSA POCCHHCKOH ®EJEPAIIMA
Munncreperso obpalopanns Ovexoil obaactn
Yere-Hmnwexwii mynsunnaasnsiit paiion

MBOY "auuneit "Aanda "

PACCMOTPEHO COI'JIACOBAHO
Ha jacesanumn mKoabHOR [eaarormueckum coseTom
accoumatmm yanreneh MBOY winieh «Anngan

EOTECTREHHO-HAYIHOTD 1IHKIA
Oropeaxosa M.B,  [potokon !Gl@r «30» naryera

Nporokan Nel ot «30» saryera 2024 1.
2024 r.

. 8
npumhpc{r«m pryg&.:_

20241 N

PABOYAS ITPOI'PAMMA
(ID 3362352)

yuebuoro npeavera « Xnvns, bajosuiii yposens»

iR ofysaommxes 8 = 9 xanccos

c.Yere-Hunm 2024



c.Yere-Umnm 2024

MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XuMHHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs COCTaBJIeHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEbHOM MPOTrpaMMbI OCHOBHOTO OOIIETO
obpazoBanms, mnpeactaBieHHBIX B PI'OC OO0, a Ttakke Ha OcHOBe (demepalibHOH pabdodeit
MPOTPaMMBI BOCITUTAHHUA W C y4ETOM KOHIEHIMH TPEToAaBaHus Y4eOHOrO TNpenMera «XUMUsS» B
00pazoBaTenbHBIX opraHu3anusix Poccuiickoit demepamnmm.

[IporpaMmmMa 1o xXwMmum Ha€T TMpENCTaBICHHWE O MeNIX, OOmmeld cTpaTernu OOydYeHws,
BOCIUTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO TIpeaMeTa, YCTaHaBIUBAET
o0s13aTebHOE TPEIMETHOE CONEplKaHWe, MpPEedyCMaTpUBAET pacIpellelieHne ero Io KiaccaMm H
CTPYKTYPHpPOBaHHE IO pa3ieiaM W TeMaM IMPOTpPaMMbI MO0 XWMHHU, OMPEIENsIeT KOJMIECTBEHHBIE H
KaUCCTBCHHBIC XAPAKTCPUCTUKU COACPKAHUA, PCKOMCHAYCMYIO IIOCJICAOBATCILHOCThL U3Yy4YCHUA
XAMUU C y4ETOM MEXMPEIMETHBIX W BHYTPHIIPEIMETHBIX CBsI3€i, JOIMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydaloIIMXCs, OMpeNeNsieT BO3MOXKHOCTH MpeaMeTa AJisl pealu3aluu
TpeOOBaHUI K pe3yiabTaTaM OCBOSHHS OCHOBHOH 00pa3oBaTeNbHONM NpOrpaMMBl Ha ypPOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, a Takke TpeOOBaHMI K pe3ylibTaraM OOy4eHHs] XMMUU Ha YPOBHE
Heﬂeﬁ HU3YUCHHUA mnmpeamMeTa u OCHOBHBIX BUJOB y‘Ie6HO'HO3HaBaTCHBHOI\/'I JACATCIIbHOCTHU
00yJaroIerocst o OCBOCHUIO yUeOHOTO COJICPKAHMS.

3HaHUEe XUMHUH CITy>)KUT OCHOBOW AJisi ()OPMHPOBaHHSI MHPOBO33PECHHUSI 00Yy4arollerocs, ero
MpeACTaBiIeHUuil 0 MaTepUaIbHOM €IMHCTBE MHpA, BAXKHYIO pOJb UTpaloT (GopMHUpyeMble XHUMHUEH
NpEaACTaBJICHUA O B3aWMMOIIPEBPALICHUAX JSHCPIUU U 06 OBOJIIOOMU BCUICCTB B IPUPOJALC, O ITYTAX
pelieHns rI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4eJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIEBOW M SKOJIOTHUECKON 0€301MacHOCTH, TIPOOJIEM 3IPaBOOXPAHECHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH JUIsi camopa3BUTHA M (HOPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, e€ o0uIel 1 (yHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCUT BKJIaJ B (POPMUpOBaHHE MBIIUICEHUS M TBOPYECKUX CHOCOOHOCTEH OO0ydYaromuxcs,
HABBIKOB MX CAMOCTOSTEILHOMN y‘-le6HOI71 JACATCIIBHOCTH, OKCIICPUMCHTAIIBHBIX U UCCIICA0BATCIILCKUX
YMEHUI1, HEOOXOJMMBIX KaK B IOBCEJHEBHOW )KHU3HU, TaK M B TPOPECCUOHAILHON e TEILHOCTH;

3HAaKOMHT CO CIIeNU(PHUKOI HAyYHOTO MBIIUIEHHS, 3aKIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IIIs/A
Ha €IWHCTBO TIPHPOJBI W UEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YYarOIIHXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOAE, K YEIOBEKY, BHOCHT CBOHM BKJIAJ B HKOJIOTHYECKOe 00pa3zoBaHue 00yYaromuXcsl.

JlanHple HampaBieHHs B OOYYCHHHM XWMHH OOECIICUMBAIOTCS CIEIU(UKON COJepXKaHuUs
y4e0HOTr0 TpeaMeTa, KOTOPBIH SBISIETCS MMEAarOTHYeCKH aJalTHPOBAaHHBIM OTpPaKeHHEM 0a30BOii
HayKH XUMHUH Ha OTIPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa30BaHWsS OPHUEHTHUPOBAH Ha OCBOCHHE
00yYarOIMMUCS CUCTEMBI TIEPBOHAYATHHBIX TMOHATHH XWUMHH, OCHOB HEOPraHWYECKOW XUMHUU U
HEKOTOPBIX OTACIHHBIX 3HAYMMBIX ITOHITHIA OPTraHUYECKOW XMUMHUHU.

CrpykTypa coaepikKaHUs MPOrpaMMBI 10 XHUMHH C(OpPMHpOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja k e€ uzydenuto. ComepikaHue CKIabIBACTCS U3 CUCTEMBI TOHATUH O XUMHYECKOM DJIEMEHTE
U BEIIECTBE M CHUCTEMBl TOHATHH O XUMHUYECKOW peaknuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPTaHHW30BaHbI IO MPHUHIMUITY MOCIEAOBATEIIEHOTO Pa3BUTHS 3HAHHWNA HA OCHOBE TCOPETHUYECKUX
MIPEJICTABJICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuoanueckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHa XUMUH;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKON CBS3H;

— IpeACTaBIEHUHI 00 AIEKTPOIUTHIECKON JUCCOIUAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHWUS pACCMAaTPUBAIOTCS HAa OCHOBE OMITMPHYECKH MONYyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATENFHO OT OAHOTO YPOBHSI K JPYTOMY, BBITOIHSS
(hyHKIIME OOBSCHEHHS] W TPOTHO3WPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTUIECKOTO
MIPUMEHEHUS 1 TIOTyIEeHUS N3yJaeMbIX BEIECTB.

OcBoeHrE TpOTrpaMMbl TI0O XHMHH CIIOCOOCTBYeT (HDOPMHUPOBAHWIO TIPEACTABICHHUS O
XUMHUYECKOM COCTaBJISAIONICH HAay4dHOM KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IIPHUPOJBI,
[IEHHOCTHOTO OTHOIICHHWS K HAYYHOMY 3HAHHMIO M METOAaM IO3HAaHUS B Hayke. M3ydeHHe XuMHH
MIPOUCXOANT C TIPUBICYCHUEM 3HAHUHA W3 paHee M3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpYKaIoUIHii
mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipu m3ydeHNH XUMHH MPOUCXOTUT (POPMHUPOBAHWE 3HAHUKA OCHOB XUMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON NEATEIHHOCTH YeJIOBeKa W KakK OJHOTO W3
KOMITOHEHTOB MHPOBOH KyJbTYpHI. 3a7ada y4eOHOro MmpeaMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMBI
XUMHYECKAX 3HAHWA — BaXHEHIIWX (PAaKTOB, MOHATHH, 3aKOHOB W TEOPETHUECKUX ITOJIOKEHUH,
JOCTYITHBIX 0000IIeHNH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MPHOOIIEHNN K HAYIHBIM
METOJIaM TIO3HAHUWS TP U3YYEHUH BEIIECTB M XUMHUYECKHX PEaklni, B (POPMUPOBAHUH U Pa3BUTHU
MO3HABAaTENFHBIX ~YMEHHH W WX [PUMEHEHWHM B  y4yeOHO-TIO3HABaTENbHOH M y4eOHO-
HCCIIEI0BATENBCKOM JeATeNIbHOCTH, OCBOCHUHM MpaBWJI 0€30IMacHOro OOpalleHHs C BEIIEeCTBAMHU B
MOBCEIHEBHOM KU3HH.

[lpy wm3ydeHWH XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHMsS BaKHOE 3HAUCHHUE
npuoOpeny Takue e, Kak:

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

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

— of0ecrniedeHue YCIOBUH, CHOCOOCTBYIOIIUX TMPHOOPETEHUIO OOYYAIONIMMHUCS —OIbITa
Pa3HOOOpa3HON JeATENFHOCTH, IIO3HAHUS ¥ CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETeHIINH ), UIMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISl Pa3IIUYHBIX BUIOB JESITeIHhHOCTH;

— (¢opMupoBanue 00IIeH (YHKIIMOHAIBHON M €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, B TOM
qucJie YMeHI/Iﬁ 06’[)51CH$[TB 1 OLICHUBATH ABJICHHA OKPYXKAKOIIETO MHUpa, UCIIOJIb3Yyd 3HAHUA U OIIBIT,
IMOJIYYEHHBIC IIPU U3YUYCHUN XUMHU, IPUMCHATDh UX IIPU PCUHICHUN HpO6HeM B HOBCCHHGBHOﬁ JKN3HU U
TPYZIOBOH IESTEIBHOCTH;

— (opmupoBaHre y 00ydYaromuUXcs T'yMaHUCTHYECKUX OTHOIICHWH, TMOHMMAaHUS IEHHOCTH
XUMHYECKAX 3HAHUW I BBIPAOOTKM DKOJOTUYECKH IIEIeCOO0pa3HOro TOBENEHUS B OBITY H
TPYIOBOH NESITEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3JI0POBBS M OKPYKarOLIeH NpUpoIHOM cpesl;

— pa3BUTHE MOTUBAIMH K O0OYYICHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS OOIICUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HpOGMIIS U
HaIPaBJICHHOCTH JaTbHEHIIIEro 00ydIeHUS.

OOmiee 9mcnO 4YacoB, OTBEACHHBIX UISI M3y4YEHHs XMMHUH Ha YpOBHE OCHOBHOTO OOIIEro
oOpas3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hemenro), 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 HEOPraHUIECKUX 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 TEINIOBOMY 3G (EKTy, 0 M3MEHEHHIO CTEHNEeHEH OKHCIICHHUS
XMMUYECKHX 3JIEMEHTOB, 10 00PAaTUMOCTH, IO yYacTUIO KaTalu3aTopa). DK30- U SHAOTEPMUUYECKUE
peaknuu, TEpPMOXUMHUYECKHE YPABHEHUS.

Ilonstne o ckopocTH xuMuueckoil peakuuu. lloHsTHe 00 OOpaTHMMBIX M HEOOPATUMBIX
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  PEAKIM{, JJIEKTPOHHBIN  OaJaHC  OKHCIWTENbHO-
BOCCTaHOBUTENbHOW peaknuu. CocTaBleHHE YPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ NCIIOIB30BaHIEM METOIa SJIEKTPOHHOTO OantaHca.

Teopust >MEKTPOIUTHISCKON AWCCONMANNNA. DJIEKTPOJIUTHI M HEAICKTPONHTHL. KaTHOHBI,
aHMOHBI. MeXaHN3M JMCCOLMAIMH BEIIECTB C PAa3JMYHBIMH BHJAMU XHUMHYECKOW CBs3U. CTemeHb
nuccorarui. CHIbHBIC U CJIa0bIe dJIEKTPOITUTEL.

Peakiun monHOTO OOMEHA. YCIIOBHS TNPOTEKAHUS PEAKIIMH HOHHOTO OOMEHA, TOJHBIC WU
COKpamni€HHble HOHHBIE YpaBHEHHs peakiuil. CBOWCTBa KHCIIOT, OCHOBAaHWHA W COJIEH B CBETE
MIPEACTABICHUHA 00 AJIEKTPOIUTHICSCKON nuccormanuy. KadecTBeHHbIe peakiny Ha HoHbL. [loHsaTre o
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:.

O3HAKOMJIEHHE C MOJEIISIMYA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAIIJIOB
u HeMmeTauioB (rpadura M aiMmasa), CIOXKHBIX BEIIECTB (XJIOpUAAa HATpUs), HCCICIOBAaHUEC
3aBUCHMOCTH CKOPOCTH XMMHYECKOH pEaklUH OT BO3AECHCTBUS PA3INYHBIX (PAaKTOPOB, HCCIICNOBAHHE
JJIEKTPONPOBOJHOCTH PAacTBOPOB BEIECTB, INpoOLEcca AMCCOLMALNN KHCIIOT, INEJIOYEed M COJeH
(BO3MO’KHO HCIIOIb30BaHUE BUJIEO MATEPUAJIOB), IPOBEACHUE OIBITOB, MJUIIOCTPUPYIOIUX IPU3HAKU



MPOTEKaHUs PeaKiuii MOHHOTO 0OMeHa (00pa3oBaHME OCajKa, BBIICICHHE T'a3a, 00pa30BaHUE BObI),
OIBITOB, WJUTIOCTPUPYIOUIMX NPUMEPHl OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuid (TropeHue,
peakuuy pasjoKeHUs, COEAMHEHHS), paclloO3HaBaHHE 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 (QU3MYECKHE 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 uYeloBeKa. BakHeiminme XJIOpHAsl M UX HaxXOXKICHHE B
TpUpOJIE.

O6mas xapakrepuctuka d1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHble CcTeneHn okucieHus. CTpoeHHe W (PU3MUECKHe CBOICTBA IMPOCTBIX BEIIECTB —
KHCIIOPO/Ia U Cepbl. AJUTOTPOIHBIE MOJU(UKAIIMK KUCIOPOA U Cepbl. XMMHUUECKHUE CBOWCTBA CEpBHI.
CepoBonopos, cTpoeHune, GU3MYecKne U XUMUYECKHe cBoiicTBa. OKCHIBI Cephl KaK MPeICTaBUTEIN
KHCIIOTHBIX OKCcHIOB. CepHas KHCIOTa, (u3MUecKHe W XHMHYECKHE CBOWCTBa (0OImMe Kak
NPEICTaBUTENS KJlacca KUCIOT M crenuduueckue). XUMHYECKHE PEaKlUH, JeXallue B OCHOBE
MIPOMBINIJIEHHOTO CIIOCO0a TONy4YeHUsI CepHOM KHUCIOTH. llpumeHenme ceprHoil kucmotel. Comm
CEpPHOM KHCIIOTHI, KAUECTBEHHAs peakius Ha cynb(ar-noH. HaxoxaeHnue cepsl n € COeIUHEHHN B
npupoje. XUMHYECKOE 3arps3HEHNE OKPYKAIOMICH Cpebl COSTMHEHUAMH Cepbl (KHUCIOTHBIC TOXKIH,
3arpsi3HEHHE BO3/yXa H BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHS.

OOmas xapakrepucthka d31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETICHN OKUCICHUS. A30T, pacIpOCTPaHEHUE B MPUPOJE, PU3HIECKUE U XUMUYECKHE
coiictBa. Kpyroopor azora B mpupome. AMMHaK, ero (u3MYecKMe M XUMUYECKHE CBOWCTBA,
noxydeHue u npumeneHne. Comu aMMOHUS, UX (PU3NYECKHe M XUMHYECKUE CBOMCTBA, IPHMEHEHUE.
KauecTBeHHass peakuusi Ha WOHBI aMMOHHS. A30OTHas KHCIIOTa, €€ MOJydeHHe, (U3MYECKHe H
XMMHYECKHEe CBOWcTBa (0OmME Kak MpEACTaBHTENs Kilacca KHUCIOT W ClelH(UYECKHe).
Hcronp30BaHWEe HUTPATOB M COJIEH aMMOHHS B KaueCTBE MUHEPAIBHBIX YJIOOpEeHWH. XHMHYECKOe
3arpsi3HEHHE OKPYXKAIOIIECH Cpe/ibl COSTMHEHUSIMH a30Ta (KUCIIOTHBIC JIOXKIH, 3arpsS3HEHUE BO3IyXa,
mouBEl U BOJ0éMOB). Docdop, ammorporHeie MoguduKanuu Gocdopa, GU3NIECKre U XUMHUECKUE
ceoiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, (U3NUECKHE M XHUMHUYCCKHUE CBOMCTBA,
nony4enue. Mcnonb3oBanue GochaToB B KauecTBE MUHEPATBHBIX YI00pEHUH.

Obmast xapakrepuctuka d1eMeHTOB |VA-rpynmel. OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe CTEMEHH OKHCICHUs. YTIepoJ, alJIOTPOIHbIe MOAM(HKAIUKN, pacCTpOCTpPAaHCHUE B
npupoze, Qu3nyeckre M XMMHUYECKHe cBoicTBa. Aycopbuus. KpyroBopor yriepoja B mpupoje.
Oxcuzpl yriaepona, uX (U3MyYecKMe W XMMUYECKHE CBOMCTBA, ICHCTBUE HA JKUBBIE OPraHU3MBI,
MOJyYeHHe W TPUMEHEHHE. DKOJIOTHYECKHe MpOoOJeMbl, CBsA3aHHbIE ¢ Okcuaom yriepoaa (IV),
THIIOTE3a TII00aTLHOTO MOTETUICHHSI KITMMATa, MAPHUKOBBIH d3QQeKT. YToIbHAasT KUCIOTa U e€ COJH, UX
q)HSI/I‘{eCKI/Ie U XHUMHNYECCKUEC CBOﬁCTBa, IMMOJIY4Y€HUEC U IIPUMCHCHUC. KauecTBennas pCaKkmusa Ha
Kap6OHaT'I/IOHI)I. Ucnonp3oBanne Kap6OHaTOB B 6BITy, MCIUIUHE, NMPOMBIIIJICHHOCTH U CEJIIBCKOM
XO35IUCTBE.

[lepBoHayanpHble TOHITHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCIUHEHUSX Yriepoja
(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 mnpoMblIUIeHHOCTH. [loHATHE O OMOJOrMYecKH BaKHBIX BEHIECTBAX: JKHMpaxX, Oenkax,
yIJIeBOJaX — WM HMX pOIM B OJKU3HM 4YeNOBeKa. MaTepHanbHOE EIMHCTBO OPTaHWYEeCKUX H
HEOPraHNYECKUX COCTMHEHHH.



Kpemnuii, ero ¢pusnyeckre u XMMUYEeCKHE CBOWCTBA, MoNydeHne U npumenenue. CoefnHeHUs
KpemHusi B npupone. Obmme mpencraBinenus o6 okcuae kpemHus (V) M KpeMHUEBOH KHCIOTE.
Cunukatel, WX UCIONb30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BakHellne CTpOUTEIbHEIE
MaTepHajbl: KepaMHKa, CTEKJO, LEMEHT, O€TOH, jkene300eToH. [Ipobrmembl Ge30macHoro
WCIIOJIb30BaHUS CTPOUTENBHBIX MaTEpHAIOB B TIOBCEIHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

H3yueHHe OOpa3llOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MpPOBEICHHE
KayeCTBEHHBIX pPEaKUUi Ha XJIOPUA-MOHBI M HAONIOACHUE TMPHU3HAKOB HMX MPOTEKAHHS, OIBITHI,
oTpaxkaromue (Qu3nyeckne M XUMHUYECKHE CBOMCTBA TaJOr€HOB W HMX COCAMHEHHH (BO3MOXKHO
WCTIONB30BaHUE BHJEOMATEPHUATIOB), O3HAKOMJIGHHE C O0paslaMH XJIOpUAOB (TaloreHUIoB),
O3HaKOMJIeHHEe ¢ oOpasmamMu ceppl M e COCIUHEHUSMH (BO3MOXKHO — HCIIOJIb30BAaHUE
BHJEOMAaTepHuaioB),  HaOJroZeHWe  Tmporecca  OOyrfMMBaHUS ~ caxapa MO JIeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI, HW3yYeHHEe XWMHUYECKHX CBOMCTB pa30aBIeHHON CepHOIt
KHUCJIOTBI, NPOBEICHHE KAayeCTBEHHOH peakuuud Ha Cynb(ar-MoH W HaOIoAeHHEe Npu3HakKa e&
MPOTEKaHUs, O3HAKOMIIEHHE C (HU3NYECKHMH CBOWCTBAMH a3oTa, ¢ochopa M WX COCTUHEHHH
(BO3BMOXHO HWCITOJIF30BAaHUE BHUAEOMATEPHAIIOB), 0OpaslaMH a30THBIX W (POCHOPHBIX yIOOpEeHHIA,
MoJIy4eHue, coOupaHue, paclio3HaBaHUE W M3YUYCHHUE CBOMCTB aMMHaKa, MPOBEICHHE KaueCTBEHHBIX
peakuMii Ha HOH aMMOHHA U (GocdaT-uoH U W3yYeHHE MPU3HAKOB MX MPOTEKaHHUs, B3aMMOJCHCTBHE
KOHIIGHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEIbI0 (BO3MOKHO HCIIOJB30BAHHE BUAECOMATEPUAJIOB),
H3yYCHHE MOJEJIEH KpPUCTANIMYECKUX PeIlETOK anmasa, rpaduta, (QyiiepeHa, 03HaAKOMIIEHHE C
mpoleccoM  aacopOLUM  PAacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YITIEM U yYCTPOHCTBOM
MPOTHBOTrasa, IOJlydyeHHe, coOuMpaHue, PacHO3HABAaHME M W3YyYEHHE CBOMCTB YIJIEKHCIOIO Tasa,
MPOBEICHNE KAaYeCTBEHHBIX PEaKUMil Ha KapOOHAT M CWJIMKAT-MOHbI M H3yY€HHE IPHU3HAKOB HX
NPOTEKAaHUS, O3HAKOMJICHHE C MPOAYKLUMEH CHJIMKAaTHOM MPOMBILUICHHOCTH, pELICHHUE
SKCHEPUMEHTAIBHBIX 331a4 110 TeMe «BaxxHel1e HeMeTaulbl U UX COSTUHEHUS.

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.  MerajMyeckas  CBsi3b M MeTaUIMUecKass  KpUCTAUIMYecKas  pelérka.
DJEKTPOXUMHUYECKUI psii HANPSDKEHUH MeTauioB. PU3NUYecKre U XUMHUYECKHE CBOWCTBA METaJUIOB.
O6mire cnocoOb! MmoTydeHns: MeTaIoB. [IoHITHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aI[UTHI
ux oT kopposuu. CruiaBbl (CTallb, YyTYH, TIOPATIOMHUHUM, OpoH32) M WX NPUMEHEHHE B OBITY M
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 TUAPOKCHUIBI HATpUs W Kanud. [I[puMeHeHne IelIo9HbIX
METAJIOB M MX COeINHEHUI.

[llenouHo3emMenbHbIE METAJIBI MarHui U KajblUi: mosioxkeHue B Ilepronnyueckoil cucreme
xuMmuueckux asnemeHToB J[. M. MeHneneeBa, CTpoeHHWE HUX aTOMOB, HaXOXKIEHUE B MPUPOJIE.
dusznyuecKkre M XUMHYECKIE CBOMCTBA MarHus W KaJIblus. BaxHeimme coequaeHnsT KaIbIust (OKCHI,
THUAPOKCH]I, conn). JKECTKOCTD BOJBI M CIOCOOHI €€ yCTPaHEeHHUS.

Anromunmii: Tonoxenne B llepmommueckoit cucreme XuMHUeckux osnementoB . .
MenzeneeBa, CTpOGHHE aToMa, HaxXxOXJeHHWe B mpupoae. Puznyeckne W XUMHUYECKHE CBOWCTBA
amoMuHUsL. AM(pOTEpHBIE CBOMCTBA OKCHAA M THAPOKCHA AITIOMHIHUSL.

Keneszo: nonoxenue B [lepuognueckoit cucreme xumuueckux 3nemMeHToB JI. . MeHnneneena,
CTPOEHHE aToOMa, HaxoxJaeHHe B npupone. dusznueckue U XUMHUYECKHE CBOMcTBa xese3a. OKcubl,
ruapokcuasl u conn xenesa (1) u xenesa (111), ux cocras, CBOCTBA U MOTyUYEHUE.

Xumuueckuil IKCREpuUMenm:



O3HAaKOMJIEHHE ¢ 00pa3llaMd METaJIOB M CILIaBOB, MX (PU3MYECKUMH CBOWCTBAMH, U3yUCHUE
pe3yabTaTOB KOPPO3MM METAJUIOB (BO3MOYKHO HCIIOJIB30BaHHME BUAEOMATEpUANIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCH/A KAJIBIHsI U HATPUS C BOJOH (BO3MOXKHO HCIIOJB30BAHUE BUICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOMW BOABI, MpoIlecca TOPEHUs XKejle3a B KHUCIOpoJe (BO3MOXKHO
WCTIONB30BaHUE BUICOMATEPUANOB), MPU3HAKOB MPOTEKAaHHWsS KAaYeCTBEHHBIX pEaKUWH Ha HOHBIL:
MarHusi, KaJbIus, allOMUHUS, IIMHKa, sxene3a (1) u xenesa (111), menu (1), Habnronenue u onucanue
MPOILIECCOB OKpAIIMBaHMs IJIAMEHW WOHAMHU HATPHS, KW U KaJblus (BO3MOXKHO HCIIONB30BAHUE
BUICOMATEPUAIOB), HCCIIeNOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIAA ATIOMHHUS W THIAPOKCHIA
LUHKA, PEeLIeHNE SKCIICpUMEHTABHBIX 331a4 10 TemMe «BaxHele MeTalIbl B UX COSAMHEHUSD.

XuMus 4 OKpy:Kawuias cpeaa

BemectBa n Marepuansl B NOBCEOHEBHOM JKH3HHM YENOBEKA. be30omacHOE HCIOIB30BaHHUE
BEIIECTB U XUMUUECKUX Peakuii B ObITy. [lepBas moMoIp npu XUMHYECKUX 0XKOTaxX U OTPaBJICHUSX.

XUMHYECKOEe 3arps3HEHHE OKpYXaromlel cpeapl (IpeaenbHas IOMycTUMas KOHLIEHTpauus
Bemiects, ganee — [1JIK). Pons XxuMuu B pelieHnu 3KOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

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

Mesicnpeomemmunie ceasu

Peanuzanus MexXnpeIMEeTHBIX CBS3€eH MPU U3YUCHUH XUMHHU B 9 Kilacce OCyILIeCTBISIETCS Yyepes
UCIONB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IIOHATUH, TaK M IOHATHH, SBISIOLIMXCS
CHCTEMHBIMH AJIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHATHUS: HAyYHBIH (akT, THIIOTE3a, 3aKOH, TEOpUs, aHAIU3,
CHHTE3, KiacCu(uKalys, NePUOINIHOCTh, HAOII0IeHHE, SKCIIEPUMEHT, MOJEITUPOBAaHUE, HU3MEPEHNE,
MO/IEJIb, SIBJICHHE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTUs, MATEPHATIBI.

@dusuka: MaTepus, aTOM, OJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIUI, H30TOIIBI,
PannoaKTUBHOCTD, MOJIEKYJIA, SMEKTPUUECKUN 3apsi]], NPOBOAHUKH, ITOJyIPOBOIHUKH, JUIIEKTPHUKH,
(OTO3IEMEHT, BEILECTBO, Telo, OOBEM, arperaTHoe COCTOSIHHE BEILIecTBa, TIa3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUIMUECKAs! PEIIETKA, CIIJIaBbl, (PU3NUECKUE BEIUYMHBI, CIMHULBI HU3MEPEHNU,
KOCMHYECKOE ITPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoJHIIE.

Buonorust:  ¢orocunTes, neixanue, Ouocdepa, sSKocHCTeMa, MUHEpalbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: armoctepa, ruapocdepa, MUHEpaIbI, TOPHBIE MOPOJIBI, TIONE3HBIE UCKOIIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBLI IO 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 TPAJAHLMOHHBIMH POCCUHCKAMH COLMOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBEHHBIMH
LEHHOCTAMH, IPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMHM IOBEICHUS M CHOCOOCTBYIOT
IpoleccaM CaMOIIO3HaHUs, CAMOPA3BUTHS U COLIMATM3ALUHN 00yUJaroIInXCs.

JIMuyHOCTHBIE pE3y/NbTaThl OTPAKAOT T'OTOBHOCTh OOy4YarOIIUXCA PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI U PAaCIIMpPEHHUE OIBITA JEATEIPHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOLIEHHSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HaydHOMY
HACIIE/INIO, TOHWMAaHMS 3HAYCHHWS XWMHUYECKOW HayKM B JKM3HHM COBPEMEHHOI'O OOIecTBa,
CIOCOOHOCTH BIaJIETh AOCTOBEPHOH WH(POpPMALUE O MEPEOBBIX JOCTHKCHUSX M OTKPBITHSX
MHUPOBOH M OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa
00111eCTBA;

2) rPaKIaHCKOT0 BOCIIMTAHMUSI:

MIPE/ICTABICHNSI O COLMANbHBIX HOpPMax M TpaBWIaX MEXKINYHOCTHBIX OTHOUIEHUHA B
KOJUIEKTHBE, KOMMYHHUKaTHBHOM KOMITETEHTHOCTH B 00IIECTBEHHO IOJIE3HOM,
yueOHOHCCIIEIOBATENILCKON, TBOPYECKOM W JIPYTHX BHJAX JEATEILHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOl COBMECTHOH JEATENFHOCTH IPH BBIOJHEHHH Y4YeOHBIX, MMO3HABATEIBHBIX 3aj1ad,
BBHIMOJIHEHAM XUMHYECKHX OKCIEPUMEHTOB, CO3JaHWM Y4YeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOMOHMMAHHUIO M B3aHMMOIIOMOIIM B TIpoIlecce 3TOM ydeOHOW MAedATeIbHOCTH, TOTOBHOCTH
OILIEHMBATh CBOE TOBEJEHHE UM MOCTYIKH CBOMX TOBApHIIEH C MO3MIMK HPABCTBEHHBIX U MPaBOBBIX
HOPM C Y4ETOM OCO3HAHMSI ITOCIIEACTBUM 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, 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:

HWHTEpPEC K MPaKTHYECKOMY H3YyYeHHIO NpodeccHil W TpyZa pasMdHOrO pofad, 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 U
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 PE3YJBTATOB BBIACISAIOT 3HAYMMBIE Ui (OPMUPOBAHUS
MHUPOBO33pEHHS OOLICHAYyYHbIE MOHATHS (3aKOH, TEOpus, NPUHLMI, THUIOTEe3a, (aKT, CHUCTEMA,
MPOLIECC, SKCHEPUMEHT M APYroe.), KOTOpble HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax W MO3BOJISIIOT Ha OCHOBE 3HAHWHW 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), UCIIOJIB30BaTh MOHATHS Uil OOBSICHEHHMS OTHENbHBIX (DaKTOB U SIBJICHMH,
BbIOMpAaTh OCHOBAaHMA W KPUTEPUHU U KIACCHU(PUKAIMKM XMMHYECKHUX BEIIECTB M XMMHUYECKUX
peakuuid, ycTaHaBJIMBaTh NMPUYMHHO-CIICACTBEHHBIC CBSI3U MEXAY OOBEKTaMU HM3YYEHUs, CTPOWTH
JIOTUYCCKUE PACCYKIACHUA (I/IHZ[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ]OFI/II/I), JC€JIaTb BBIBOAbBI 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 OGIHI/IG
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 MPHUMEHSTH Pa3In4YHble METOABI M 3alpoChl IpU TOUCKE W 0TOOpe MH(pOpMaluu H
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, CAMOCTOSTENIFHO BEIOMPATh ONTUMAJIbHYIO (YOpMY MpelcTaBIeHNsT HHPOPMALUU
U WUIIOCTPUPOBATh PEIIaeMble 3aaul HECIOXKHBIMH CXEMaMH, AuarpaMMamu, APYruMU (GopMaMu
rpaduKu 1 1X KOMOWHAIUSIM,

YMEHUE HCHONb30BaTh W aHAIM3UPOBAaTh 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/]aBaTh BOIMPOCHI (B XOJe [uaiora u (W) JUCKYCCHHN) IO CYMIECTBY 00CYyKIaeMoi
TeMbI, (HOPMYIMPOBATH CBOM NPEAIOKEHNSI OTHOCUTENBHO BHIIOJHEHUS PEATI0KEHHOH 3a/1a4H;

YMEHUS HPEACTaBIATh MOTYUYECHHBIC PE3YJIbTaThl I03HABATEIBHOM NESTEIBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AENaTh MIPE3CHTALMIO PE3yIbTaTOB BHIIOJHEHNUS 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 oOmInx
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 OIPENeNsiTh LEIH 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 MPEJI0OKEHHBIN alropuT™M JEWCTBUN MPHU BBINOJHEHUHM 33JaHU 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
00yJaronIMMICsS HaydHbIe 3HAHWS, YMEHUS M CIIOCOOBI AeHCTBUH, ciennduyecKkue sl MpeAMETHOM
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, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIIbHOCTh, CTEIICHb OKUCIICHHUS,



XMMUYECKash peaknus, KilacCUpUKAMA peakluid: peaklud COCOUHEHUS, PpeaKuu
Pa3NoKEHUsI, peaKiy 3aMeLICHNUs], peakIuid 00MeHa, SK30- ¥ 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;

BBIYHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO 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, O00O0IeHHe, CUCTEMAaTH3allUI0, 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  IOJB30BAHUS  XMMHYECKOW IOCcylol ©  JabopaToOpHBIM
o0OpyZiOBaHWEM, a TaKXKe IpaBHiaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TI0 BBIITOJIHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO TOJXYYECHHIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KUCIOPOa), MPUTOTOBICHHIO 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 Pe3yibTaTbl 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, XUMHUECcKas CBS3b,
TEIUIOBOM A(QQEKT peakuud, MOJb, MOJSIPHBIH OOBEM, pacTBOp, JIEKTPOIUTEHI,
HEDJICKTPOJUTHI,  AJIEKTPOJUTHYECKAs  JUCCOLMAIMsA, pPEakUud HMOHHOro oOMeHa,
KaTaliu3aTop, XHUMHYECKOe paBHOBecHe, OOpaTUMble M HeoOpaThMble PeaKiuH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKHCIUTEh, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHHUE, AIJIOTPOMNUs, aM(POTEPHOCTh, XUMHYECKas CBS3b (KOBaJCHTHAs, HOHHAS,
MeTaJlNIN4ecKas), KpUCTaIMYecKas 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;

HCTIONIE30BaTh XUMHUYECKYIO0 CHMBOJHKY JUISI COCTaBICHHUS (DOPMYII BEIIECTB U ypaBHEHHMA
XUMUYECKUX PEaKIIHi;

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

packpsiBaTh cMmbich [lepuogunyeckoro 3akoHa Jl. MI. MeHaeneeBa u 1€eMOHCTPUPOBATH €TI0
MMOHWMaHWeE: OMHUCHIBATh M XapaKTepu30BaTh TabiauuHyto ¢popmy [leprnoanueckoit cucteMbl
XUMHUYECKUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» u
«mobounas mnoxarpynmna (b-rpymma)», wMayibie W OOJIBIIME TIEPUOMABI, COOTHOCHUTH
0003HaYEHUs, KOTOpblE WMEIOTCS B TIEPUOJUYECKONH Ta0nwie, C YUCIOBBIMHU
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 W UX COCIMHEHHH B Ipeneiax
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 OKHCIIEHUSI XUMHUUECKHUX 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 SJIEKTPOIMTUYECKONM TUCCOLMAIMM KHUCIJIOT, IIENOYEH 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 MOJICKYIISIPHYFO M MOJIAPDHYEO 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
o0opyZoBaHHEM, a TaKKe TpaBWiia OOpalIeHUs] C BEmECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMH TIO BBITOIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB MO TONYYCHHUIO U
COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHUCIOTO Ta3a);

MPOBOJIUTH PEAKIMH, MOJITBEPKIAIOIINE KAYCCTBEHHBI COCTaB PA3JIMYHBIX BEIICCTB:
Pacro3HaBaTh OMBITHBIM IyTEM XJIOPH-, OpOMH/I-, HOIUA-, 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, 0000IICHHE, CUCTEMATU3aIUIO0, BISIBIICHUE IPUYHMHHO-CIICACTBEHHBIX CBS3CH —
IJI1 U3YUCHUA CBOMCTB BCHICCTB U XUMHNYCCKUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC METO/bI
MO3HaHWsI — HAOMIOJCHHE, W3MEPCHHE, MOCIMPOBAHUE, SKCICPUMEHT (pEaJIbHbIH WU
MBICJICHHBIH ).



TEMATUYECKOE IINITAHUPOBAHUE
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
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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
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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
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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 okpyxaouas 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
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IHOYPOYHOE IINTAHUPOBAHMHE

8 KUIACC
N KoaunuecTBO yacos Jara DyeKTpoHHBbIE HUPPOBBIE
w/n Tema ypoka Beero Koutpoabusie  IIpakTnueckue — o0pa3soBaTeJbHbIE
padoThI padoThI pecypcebl
IIpeamet xumuun. Posb XuMuu B )KU3HU
1 q;(leeKa. Tena u BemectBa. TexHuka 1 bubmorexa IOK
https://m.edsoo.ru/ff0d210c
0e30MacHOCTH.
IlonsTHEe 0 MEeTOAaX MTO3HAHUS B XHMHH.
JIO MU3yuyeHne 1 onncaHne Gusnyeckmx bubmoreka [JOK
2 CBOMCTB 06pa3L0B HEOPraHNYECKNX ! https://m.edsoo.ru/ff0d227e
BELLEeCTB.
IIpakTudeckas padora Ne 1 «[IpaBuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 1 bubnunoreka [IOK
obpartieHus ¢ 1abopaTOPHbIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHUEM»
UucTele BemecTBa U cMecH. CIIocoOBI
4 paznenenus cmeceil. JIO Usyuenne 1 Bu6nuoreka IJOK
cnocoboB pasgeneHusa cmecen (c https://m.edsoo.ru/ff0d26ca
NMOMOLLLbIO MarHu1Ta).
S| oot (o mprcpe mormn monepennci | 1 1 Bumorera [IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
Atomsl 1 Monekynbl. JIO Co3paHue
6 Mogenein MmoneKkyn (LapocTepHeBbIX). 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XWUMHYECKHEe 3TeMEHThI. 3HaKH (CHMBOJIBI) 1 Bubmoreka [JOK
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https://m.edsoo.ru/ff0d227e
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XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8

IIpocTtsie u cnoxubie BemecTsa. JIO
OnucaHue ¢pum3nYecKknx ceoicts obpasLos

8 HeopraHWYecKMx BeLL,ecT8 — MeTas/10B U1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
HemeTaN/oB.
9 ATOMHO-MOJIEKYJISIPHOE YIeHUE bubmiorexa IOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTAaBa BEIECTB.
10 Xumudeckasi popmya. BaJ'ICHTIIL{[OCTI: bubamoreta LIOK
ATOMOB XIMICCKIX AICMCHTOB https://m.edsoo.ru/ff0d2eae
1 OTHoOcHTENbHAs aTOMHas Macca. bubmuoreka LIOK
OTHoOcHUTeNbHAs MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7105151 XUMHUYECKOT0 3JIEMEHTa B bubmuoreka LIOK
COCIMHEHHH https://m.edsoo.ru/ff0d350c
13 KonunuecTBo Bemecta. Moinb. MonspHas Bu6nuoreka IJOK
macca https://m.edsoo.ru/ff0d5230
dusnueckue U XUMUYECKUE SIBIICHUS.
Xummaeckas peakius. JIO HabnaoaeHue
du3mMyeckmnx (NnaBneHne BOCKa, TasaHUe
14 Nba) U XMMUYECKMX (TopeHMe cBeun, bubmorexa LIOK
. https://m.edsoo.ru/ff0d37fa
NpoKasnBaHMe MeLHOM NPOBOJIOKN)
ABNEHUMN.
15 IIpu3Haky 1 yclIoBuUS TPOTEKAHUS Bbubmoreka [JOK
XUMHUYECKHUX PeaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEUIECTB. Bubmoreka [JOK

XUMHUUECKHE yPaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

Brerancnenus KOJIN4YE€CTBA, MaCChI BEIICCTBa

bubmuoreka LIOK

18 10 YPAaBHEHHUSIM XUMUYECKHX PEAKIIUi https://m.edsoo.ru/ff0d5708
Kiraccudukanus XuMUIeCKIX peaKIiiii
(coenuHEHUs, pa3IOKEHUS, 3aMEIICHYS,
17 obmena). JIO HabntogeHue n onucaHue bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
NPM3HAKOB NPOTEKAHUA XMMNYECKMX
peaKLnin pasHbIX TUMOB.
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONCINCT. O606yIL[eHI/IC u bubmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3alUs 3HaHUH
20 KonTponbaas padora Nel o Teme bubmmorexa [IOK
«BerecTBa ¥ XUMHUYECKUE PEAKITHN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocTaB BO3ayXa.
21 Knci}(/)pon — BJIEMEHT U IPOCTOe i Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
dusnueckre 1 XUMUYECKHE CBOMCTBA
KHCI0po/ia (peaKiuy OKUCIICHUS, TOPEHUE).
[Tonstue 06 okcumax JIO O3HakomneHume ¢ bubmuoreka LIOK
22 0b6pasLLaMmM OKCMA0B U ONUCaHNE KX https://m.edsoo.ru/ff0d4614
CBOMCTB.
Croco0bI OIYYECHHSI KHCIOPOia B
23 naboparopuu ZIquOMLIIHJIerH(?CTI/I. bubamoreia LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnoBoii 3pheKT XUMUYSCKON peaKInH,
27 IIOHATHE O T(SS)MOXI/IMI/I‘IGCKOM y[I))aBH:HI/II/I bubmorerca LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SOHAOTCPMHUYCCKUX PCAKIIUAX
28 Torumso (HedTh, yroiib 1 MeTaH). Bubmoreka [JOK

3arps3HeHe BO3yXa, CIIOCOOBI €ro

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

[Ipaktryeckas padota Ne 3 o Teme

bu6nmoreka IJOK

24 «llomy4uenne u co(fnpaHI/Ie KHCIIOpO/Ia, https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOUCTBY
o5 Boxopoa — 31eMeHT U IpoCTOe BELECTBO. Bubmuoreka LIOK
HaxosxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
26 duzndeckre 1 XUMHUYECKUE CBOMCTBA bubmunoreka LIOK
BoJ0poa. [IpuMeHeHne Boaopoia https://m.edsoo.ru/ff0d4dd0
IlonsTre o kucnoTax u coisix. JIO
29 B3amMmogencTame KUCAOT C METANIAMM. bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI ToTy4YeHHs BOAOPO/a B bubnunoreka [IOK
71ab0paTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktrueckas padora Ne 4 o Teme
31 «l?lonyquHe H I:c)061/1paHI/Ie BOJIOpOa bubmiorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
H3YyYCHHUE €r0 CBOUCTBY
N " Bubnuoreka [IOK
32 MonsipHblii 00bEM ra3oB. 3aKoH ABOragpo https://m.edsoo.ru/ff0d542e
Brrancienus o0bEmMa, KOTHIeCTBa
33 BEIIEeCTBA ra3a 110 er0 H3BECTHOMY brbmmorera LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Borunciaenus 065EMOB ra3os 1o
34 YpaBHEHUIO PEeaKIMK Ha OCHOBE 3aKOHA bubmorexa LIOK
R . https://m.edsoo.ru/ff0d5708
O6’I)CMHI)IX OTHOIIICHHWHU I'a30B
35 ®dusnueckre H XUMUIECKUE CBOMCTBA BOJIBI brbmmorera LIOK
https://m.edsoo.ru/ff0d587a
36 Cocrae ocHoBanuii. [Tonsitre 00 bubnmnorexa [JOK

naankaropax. JIO OnpegeneHuve

https://m.edsoo.ru/ff0d59e2
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PacTBOPOB KUCNOT U LLLENOYEN C MOMOLLbIO
WHAMKATOPOB

Bona kak pactBoputens. HacbimeHnubie u
HEHACHIIIEHHbIE PacTBOPEI. MaccoBast 1o
BemiecTBa B pactope. JIO UccnepgosaHue

37 0cobeHHOCTEN PacTBOPEHNSA BELLECTB C buGmuorexa IOK
. https://m.edsoo.ru/ff0d5b40
Pa3/INYHOIN PaCTBOPUMOCTbIO.
N0 lMpurotosieHme pacTBOPOB C
onpeaenéHHon maccoBol gonei
IIpakTudeckas padora Ne 5 mo Teme
38 «IpuroToBneHmne pacTBOPOB C Bubmuoreka [JOK
orpeeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEILIECTBA»
39 KontponbHas pabota N2 o Teme Bubmuorexa [JOK
«Kwucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cOCTaB, Kiaccu(huKaius, Bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H "
4 cnomm, ocnomu n aporcpunny bimorera L1OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB, KiIaccu(pUKaIus, Bu6nuoreka IJOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
ocHoBaHui. JIO IMony4enne Bbubmoreka [JOK
43 .
HEpacTBOPUMBIX OCHOBAaHUII. https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kiiaccudukarms, bubmuoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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ITonyyenue u XuMHUYECKHUE CBOMNCTBA
kuciot. JIO UsyyeHune B3aumogeiictemsa
KMCNOT C MeTaiNamu, peakumi

bu6nmoreka IJOK

45 HelTpanunsauum. Bsaumoaelictene https://m.edsoo.ru/ffOdfee2
pacTBopa cepHOM KMCAOTbI C OKCUAOM
meawm (11).
Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI
MONTy4eHUs], XUMIIecKkre cBorcTaa. JIO Bubmuorexa [JOK
46 BbiTecHeHWe O4HOTO MeTanna Apyrum us3 https://m.edsoo0.ru/00ad9474
pacTBopa conu.
[Mpaktuyaeckas padbora Ne 6. Pemenne
47 AKCIIEPUMEHTANbHBIX 337a4 [0 TEME bubmmoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COETHEHUI»
48 I'eneTudeckas cBA3b MEXAY KiIaccaMu Bubmuoreka [JOK
HEOPraHHYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 O0o00uieHne U crucTeMaTU3alys 3HAHAN bubamorera LIOK
https://m.eds00.ru/00ad9ch?2
KontponbHas pabora Ne3 o Teme
50 "OCHI;BHLIQ KJ'II;.CCI:I HEOPTraHUYECKUX bubamorera LIOK
oy https://m.edsoo.ru/00ad9ela
COeTMHEHHI
[epBbie MOMBITKY KIacCHDUKAINT
XMUMHUYECKHX 3JIeMeHTOB. [ToHsTHE O
TpyHmnax CXOAHBIX 3J1eMEHTOB. JIO Bbubmoreka [JOK
51 O3HakomneHue ¢ obpa3uamm MeTanios u https://m.edsoo.ru/00ad9ffa
HemeTannos
59 Ilepnoanueckuii 3akoH u [lepuoanueckas Bbubmuorexa LIOK

cucTemMa XMMUYeckux anemenToB /. .

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

MenneneeBa

>3 ITepuosl, rpymIbI, TOATPYIIIIBI buomiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX sizIep. bubmmoreka [JOK
W3ororms https://m.edsoo.ru/00ada342
CTpoeHue 3EKTPOHHBIX 000JI0UEK aTOMOB
55 3JITepMeHTOB Hepii»:mqecxoﬁ cuctemsl /. 1. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepUCTHKa XUMUIECKOT'O 3JIEMEHTA
56 o ero H§JIO)KCHI/IIO B [lepuonnyeckoii bubmorexa LIOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Mennaeneepa
3nauenue [lepuonnueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. J1. 1. Bubmuorexa [JOK
MeHieneeB — y4EHbIH, TIeAaror u https://m.edsoo.ru/00ada96e
TpaXXTaHUH
58 ONEeKTPOOTPUIATENBHOCTh AaTOMOB Bbubmuorexa LIOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka LIOK
59 Horiast XHMHIECKas CB3H https://m.edsoo.ru/00adac34
60 KoBasneHTHas moyisipHas XauMu4YecKast CBs3b bubamorera LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnrtHas HemossipHasi XuMU4ecKas Bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka IIOK
62 Crenenb okHciCHHA https://m.edso0.ru/00adae?8
63 OKHCIUTETLHO-BOCCTAHOBUTEIIbHBIC bubmmoreka IIOK
peaxiun https://m.edsoo.ru/00adb076
64 OKHCIUTETN ¥ BOCCTAHOBUTEIH Bbubnuroreka [IOK
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https://m.edsoo.ru/00adb076

65 Kontponbnas padota Ne4 mo teme 1 Bubmuorexa LJOK
«Ctpoenre aToMa. XUMHYECKAs CBA3b https://m.edsoo.ru/00adb486
66 PeseprHbIit ypok. O6obmenne n 1 bubmmoreka [JOK
CHCTEMAaTU3AlUs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepeHslii ypok. O6001IeHue 1 1 Bubmuorexa LJOK
CHCTEMAaTU3AlMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pe3zepensiii ypok. O6o0mieHne n 1 Bubmuoreka [JOK
CHCTeMaTH3aIlHsl 3HAHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 68

[NPOIT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBOo yacoB

DyeKTpoHHBbIE HUPPOBHIE

Ne ara
Tema ypoka Kontpoabnbie  IIpakTuyeckue A oGpasoBaTebHbIE
n/n Bcero U3yYeHHs
padoThI padoThI pecypcbl
Ilepuonnueckuii 3akoH. Ilepuoanueckas
1 CHfTeMI; XUMUYECKUX 3neMEHT(I)[B qn 1 brbmmorexa LIOK
o https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMHYECKUX AJICMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XMuMUYECKOM CBA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
BxoHOI KOHTPOJIb
6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
pEAKLHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
8 ®akTopbl, BIUSIIONINE HA CKOPOCTh 1 bubmmorexa [OK
pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLIUU U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOITUTHYECKOU
10 muccormanyu. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Hounrle ypaBHEHUS peakIuil bubmorexa HOK
M peaxdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubnmorexa LHOK
. p https://m.eds00.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
pedl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LOK
s https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
17 [TpakTuyeckas padora Ne 1. «Pemienue bubnnoreka [JOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponsHnas padora Ne2 no teme
16 «IIIEKTPOIUTHYECKAS TUCCOIMAIHS bubmmorexa LOK
P ’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
O01asa xapakTeprucTUKa raJIOT€HOB.
B P P . bubnmoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMUYECKHE CBOUCTBA, MOJTyYEHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[Tony4yeHne CONISTHON KUCIOTHI bubmmorexa [TOK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLIUN, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 Haxoxileﬂne cepeul I/Iq;é COCIII/IHGII){I/Iﬁ B bubmnorexa [IOK
p ’ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CEePhI
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKkre bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIEHHOTO Crtoco0a
26 MOJIYYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
cepbl
97 Brrancienne MaccoBOU JTI0IH BEIXOJA bu6mmoreka [IOK

IPOAYKTa PeaKkIuu

https://m.edsoo.ru/00adec8a
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OOmast XapaKTepUCTUKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bubmuorexa [JOK

28
B IIpupoae, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [TOK

» HOIYH https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTiueckast padota Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3y4yeHue ero bubmorexa LHOK
. ya > 13y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX

32 oOpeHuil. XUMHUYECKOe 3arpsi3HeHne bubamorexa LOK
yAoop o p https://m.edso00.ru/00adf518
OKpYXKAaroIIel Cpelibl COeAMHEHUSIMU
azoTa
®dochop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta (p<p§3n(qe)cxne " bubmorexa HOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Hcnonb3oBanue pocdaToB B KauecTBe

34 MUHEPATBHBIX YIOOPEHU. bubnuoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

PO, pactipoctp bubnmoreka [JOK

35 npupojie, GU3HIECKUE U XUMUICCKUE

CBOWCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupel yraepoaa, ux Gpusndeckue u
XAMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKoJorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYroipHasg KACIIOTa U €€ COIN bubmorexa [IOK
https://m.edso0.ru/00ae006c
[IpakTudeckas padora Ne 4 mo Teme
"ITosrydyeHune yrieKucioro rasa. bubnnorexa [HOK
38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYEeCKHX BEIIECTBAX KakK O bubmorexa [JOK
p = https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepoia
bubmuorexa [JOK
40 Kpemnuii u ero coequHeHUs
P s https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHCHUS
KonTponbnas padota Ne3 mo teme
42 «Baxnennine HeMeTaIbl U UX bubmotexa [JOK
https://m.edso0.ru/00ae0e18
COCIMHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
bubmuoreka [JOK
43 Mertannudeckas CBSI3b U

METAJNINYECKask KpUCTATMYEeCKast
pemérka. Pu3ndyeckKre CBOMCTBa

https://m.edsoo.ru/00ae103e
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MCTAJIJIOB

XUMHAYECKHUE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMHUUECKUAI DS Bubmaorexa ITOK
p N P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJNIOB
O061rme crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beruncienus mo
45 aBHEHUSIM XMMHUYECKUX PEAKIMI bubnnorexa LIOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lenoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKcuabl U THAPOKCUJIBI HATPUS U bu6mmoreka [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxnenume coeuHeHns Kalblusg bubmorexa [JOK
a 1 https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmoreka [JOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
S . bu6mmorexa [IOK
53 JKECTKOCTEL BOABI U METOEI €8

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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54 J— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuIpl, THAPOKCHIBI U COJIH JKejle3a bubmuorexa [JOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[IpakTrueckas padora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnnorexa [HOK
59 .
«Baxneinye MeTajIbl U UX https://m.edso0.ru/00ae3de8
COCAUHCHHMS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIHH U3
60 peareHToB /1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa POAYKTa
peaxiuu
61 O00011eHNe U CUCTEMATU3ALIS
3HAHUH
KonTtponbHast padora Ne4 o reme
62 «BakHee MeTalIbl U UX
COCTMHECHUS)
63 BemectBa u matepuansl B bubnnorexa [IOK

https://m.edso0.ru/00ae3f50
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HOBCEIHEBHOMN KU3HHU YEIOBEKA

64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarloIllei cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubmuorexa [IOK
IKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
Peseprublit ypok. O6o0mIeHNE U bubnuoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anys 3HaHUN https://m.edso00.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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