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MyHununanasHOe 0I0KETHOE 00111e00pa30BaTEIbHOE YUPEIKICHUE
«YepHononbcKas cpeaHss mKoJia» beroropckoro paitona Pecry6nuku Kpbsim

PACCMOTPEHO COI''TACOBAHO YTBEPXIALIO
Ha 3aCeJaHUM LIKOJIBLHOTO 3aMecTUTENb TUPEKTOPA Hupexrop
MO yuureneit no YBP

HayK €CTCCTBCHHO-
MaTEeMaTU4YCCKOTO IIUKIa

PyxoBogutens MO ®ypcos K. II. I'mazoBa H.B.
«10» aBrycra 2026 [Mpukaz Ne 212
IToma C.H. ot «10» aBrycra 2026

ITporoxom Ne 1
ot «10» aBrycra 2026

PaGouas aganTuBHast mporpamma
y4eOHOTr 0 npeaMeTa «XUMHUSI»
it 8-9 kiraccoB
2026 - 2027 yueOHbIi roa

Cpok peanuzanuu nporpammsl — 1 roa
(x ocHOBHOI 00Opa3oBaTeIbHON MPOrpaMMe Ha4aJIbHOTO 00IIEero 00pa3oBaHuUs
YTBEP)KIEHHOM MPUKa30M 110 11kosie ot 18.08.2023 Ne 156)

Pazpabotuuk — Snenko Mapust HukonaeeHa,
YUUTEIb XUMUHU

c. UepHormoJise,
2026



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma pazpaboTtaHa B COOTBETCTBHH CO CIIECIYIOUIMMHA HOPMATUBHBIMU
MPABOBBIMU AKTaMU Y UHBIMHU JOKYMEHTAMM:

denepanbHblid rOCYJapCTBEHHBIM 00pa30BaTeNIbHbIN CTaHAAPT OCHOBHOI'O OOIIETO
oOpa3oBaHus, yTBepkaeHHbIN [Ipukazom MuHucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit ®enepanuu ot 31.05.2021 Ne 287 «O0 yTBepxkaeHuu dheaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOr0 CTaHJapTa OCHOBHOT'O OOILEro
oOpa3oBaHus» (C U3MEHEHUSIMH, NTPUKa3 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaeparuu ot 18.07.2022 No 568);

®enepanbHas oOpa3zoBaTebHas IporpaMmMa OCHOBHOI'O 00LIEro 0Opa3oBaHus,
yTBepKAEHHAA npuka3zoM MunnpocsenieHus ot 18.05.2024 Ne 370.

DOAOII OO0 mys 06ygaromuxcs ¢ 3aJePKKON ICUXUIECKOTO Pa3BUTHS

(BapmanT 7)(8, 9 kmacch)

V4yeOHO-METOANYECKHUN KOMILJIEKC:

* Xumus: 8- ki1acc: 6a30BbIi YPOBEHB: YUEOHUK; S-€¢ U3aHue, TepepadoTaHHOE
INa6puensna O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «lIpocBemienue

» Xumus: 9- kitacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€¢ U3aHue, TepepadoTaHHOEe
I"a6puensa O.C., OctpoymoB WU.T'., Cnaakos C.A. AKIMOHEPHOE 00I1IECTBO
«3narensctBO «IIpocBelienney DneKTpOoHHbIE 00pa30BaTEIbHBIE PECYPCHI:

DneKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI K ydeOHUKaM B EquHON KOJIeKInH
www.school-collection.edu.ru

http://mat.lseptember.ru Maremaruka: exxeHeeIbHOE Y4eOHO-METOIUYECKOE
npuiiokeHue K razere «IlepBoe ceHTIOPs».

http://www.uchportal.ru (yaurenbckuit mopTan);

www.edu.ru (caiit MOuH P®);

www.school.edu.ru (Poccuiickuii 0011e006pa3oBaTenbHbIi TOPTaN);
www.pedsovet.org (Bcepoccutickuii UHTepHET-1IeICOBET);

www.fipi.ru (caiit ®enepanbHOr0 HHCTUTYTA TIEAArOTHUECKUX U3MEPCHUIA);
www.math.ru (MHTepHET-IOAIepKKA YIUTEIeH MAaTEMAaTHKH ),

http:// festival.1september.ru (¢pecTuBans negarornueckux uaei «OTKPHITHIHA
ypok» («IlepBoe ceHTsI0psI»));

www.exponenta.ru (00pa3oBaTelbHbIA MATEMATUYECKUI CalT);



www.math.ru/lib (3nexkTponHas maTemaTuyeckasi OuOINOTEKA);
https://resh.edu.ru/ Poccuiickas Dnexrponnas [llkona

Pabouas nmporpamma coctaBieHa ¢ yuétoM Paboueli mporpaMmbl BOCIUTaHUS
MBOY «Yepnononsckas CLL» benoropckoro paitona Pecriyomnuku Kpeim
(ypoBeHb OCHOBHOTO 00111eT0 0OpazoBaHusi) Ha 2021-2025 roabl, yTBEpKAEHHOM
npukazom ot 15.06.2021 Ne 143.

COIAEPKXAHUE OBYYEHUA
8 KlIACC
[lepBOHayYaIbHBIE XUMUYECKUE TTOHATHUS

[Ipeamer xumuu. Ponb XuMuu B )KM3HH YeIOBEKa. XMMHUS B CUCTEME HayK.
Tena u BemnecTBa. duU3nyecKkre CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeriecTB. [londaTre o MeTo1ax MO3HAHUSA B XUMUHU. UUCTBIE BEI[ECTBA U CMECH.
Crnioco0sI pa3jeneHust CMecei.

ATOMBI B MOJICKYJIBI. Xumuyeckue 3j1eMeHThl. CUMBOJIBI XUMHUYECKHUX
QJICMCHTOB. HpOCTLIC M CJIOKHBIC BCIICCTBA. ATOMHO-MOHeKyJ'ISIpHOG YUCHHUC.

XuMu4ecKas (1)0pMlea. BaneHTHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BCHICCTB. OTtHocuTeNnbHas aTOMHas Macca.
OTtHocuTeNnbHAS MOJICKYJIIpHAA Macca. MaccoBas J0JII XUMHYCCKOI'O 3JICMCHTA B
COCIUMHCHHNU.

Konnuecto Bemectsa. Monb. MonsipHast macca. B3auMocCBA3b KOJIMYECTBA,
Macchl M 9Uclla CTPYKTYPHBIX €IMHHIT BemecTBa. Pacuérel mo gpopmynam
XUMHYECKUX COSIUHECHUN.

du3nyecKue U XUMUYECKUE SIBJICHUS. XUMUYECKasl peaklus U €€ NPU3HAKH.
3aKOH COXpaHEHUS MAcChl BEIIECTB. XUMUUYecKkue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEAKIHi (COCeTMHEHMS, PAa3JIOKEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOH TOCYI0M, ITpaBHJIaMH pabOThI B JTaOOPATOPHUH H
npuéMamu oOpaleHus ¢ J1abopaTOpHBIM 000pyIOBaHUEM, U3YUCHHE U ONMCAHUE
(GH3UIECKUX CBOMCTB 00pa3IioB HEOPraHMIECKUX BEIIECTB, HAOIIOICHUE
dbu3udeckux (TUIaBJIecHUE BOCKA, TasSHHE JIbJIa, pACTHPAHHUE caxapa B CTYIIKE,
KUIICHHE U KOHJICHCAIIUS BOJIbl) U XUMHYECKUX (TOPEHUE CBEUH, MPOKATHUBAHNE
MEJHOM TTPOBOJIOKU, B3aMMOJIEHCTBHE MeJla C KUCTIOTOM) sSIBICHUM, HaOJIIOJIeHUE U
OTMCaHMUE MTPU3HAKOB MPOTEKAHUS XMMHUUECKUX PEAKINK (pa3iokKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pa3noKeHUuEe THAPOKCHAa
Menu (1) mpu HarpeBanuu, B3auMoeiicTBUe xele3a ¢ pactBopom coiu Menu (II),
M3y4eHHEe COCOOOB pa3IeICHUs] CMECEH: C TOMOIIbI0 MarHuTa, (QHILTPOBAHUE,



BBIMIAPUBAHUE, TUCTUILISAIMS, XpOMaTorpadus, MpoBeIeHNE OYNCTKY TOBAPEHHON
COJIM, HAOJIIOIEHUE U ONMCAHKUE PE3YIbTaTOB IIPOBEACHNUS OIIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MACChl, CO3/IaHUE MOJIEIeH MOJIEKY
(mapocTep KHEBBIX).

Baxuenmue npeactaBuTeNIM HEOPraHUYECKUX BEIIECTB

Boznyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopos — 35eMeHT u nmpoctoe
BelecTBo. HaxoxaeHue Kuciaopoja B npupoje, Gu3ndeckue U XuMU4ecKue
cBoicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl
MOJIYYEHUsI KUCIIOPOia B Ta00OpaTOpPUU U IPOMBIILIeHHOCTH. KpyroBopot
Kucaopoaa B npupojie. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPOIa.

TemoBo#t 3¢ heKkT XuMHUYECKON peaKuu, TEPMOXUMUYECKUE YPABHEHMUS,
9K30- ¥ DHAOTEPMHUUYECKUE peakuu. TOIINBO: yroyib U MEeTaH. 3arps3HEHUE
BO3/1yXa, YCUJIEHHE TApHUKOBOrO 3(pekTa, pa3pylieHre 030HOBOTO CJIOSI.

BO,HOpO,ZI — JJICMCHT M MMPOCTOC BCIICCTBO. HaxomneHHe BOAOpOaa B
Impupoxac, (1)H31/I‘ICCKI/IG U XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHUC, CIIOCOOBI
IMOJIY4YCHH. Kucnors! u conu.

MounsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJIbI. Boja kak pactBopurenb. PacTBopsl.
HaceliiieHHbIe ¥ HEHACHIIIIEHHBIE paCTBOPHI. PAaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 70Jis1 BeIlleCTBa B paCTBOpPE. XMMHUUYECKHE CBOMCTBA BOJIbl. OCHOBAHMS.
Ponb pacTBOpOB B MpUpO/JIE U B KU3HU YesloBeKa. KpyroBopoT Bo/ibl B IPUPOJIE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJIHBIX BOJI.

Knaccudukanus sHeoprannyeckux coequnenuit. Oxkcuanl. Knaccudukamms
OKCHJIOB: cosieoOpasyroriue (OCHOBHBIC, KUCIIOTHBIE, aM(pOTEPHBIC) U
HeconeoOpasyromue. Homenkiarypa okcu10B. @PU3ndeckue 1 XUMUIECKHE
CBOMCTBa OKCUIOB. [lorydyeHre OKCHIOB.

OcnoBanusi. Knaccuduxarust o0CHOBaHMI: METOYN U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHni. PU3NUYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaot. uznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MetaiutoB H. H. bekeTona.
[Tony4yeHnue Kucior.

Conu. Homenkiatypa coneil. @u3nueckue U XuMUUECKUE CBOMCTBA COJIEH.
[Tonyuenue comeil.

I'eneTnueckas CBA3b MCXKAY KiIaCCaMHU HCOPraHNMYCCKHUX COGI[I/IHGHHP'I.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE ONPEICIICHUE COJIEPKAHUS KUCIOPOa B BO3AYyXe, MOTyUEHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO1a, HAOII0ACHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpaleHus TopeHus (rmoxapa), O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U
OMHUCaHWE UX CBOMCTB, MOJyYeHUE, COOMpPAHHE, pACTIO3HABAHUE U U3YUYCHUE
CBOMCTB BOJIOpojia (TOpEeHHE), B3auMOIeicTBUE Boiopoia ¢ okcuaom meau (11)
(BO3MOYKHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIO/ICHUE 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, UCClIeJOBaHUE OCOOCHHOCTEN pacTBOPEHHUS BEIIECTB C
Pa3IUYHON PaCTBOPUMOCTBIO, IPUTOTOBJIECHUE PACTBOPOB C OINpeeIEHHON
MAaCCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, B3AUMOIECHUCTBUE BOJIbI C METAJIIAMU
(HaTpueM U KaJbleM) (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB),
UCCJIeI0BaHNEe 00Pa31l0B HEOPTAaHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HAOJII0/IeHUE U3MEHEHHS OKPACKH MHAMKATOPOB B PACTBOpPAX KUCIIOT U IIEIOUYEH,
u3yuyeHue B3aumoienicTBus okcuaa meau (I1) ¢ pacTBopoM cepHOM KUCITOTHI,
KHUCIIOT C MeTaJyIaMU, PEaKInil HeHTpan3aluu, MoJydeHue HEPaCTBOPUMBIX
OCHOBaHUM, BRHITECHEHHE OJIHOTO METaJlIa IPYTUM M3 PacTBOpa COJIH, pElIeHUE
AKCTIEPUMEHTATIBHBIX 3aJ1a4 110 TeMe «BakHeIme Kiacchl HEOPraHUUECKUX
COECIMHEHUI.

[Tepuonndeckuii 3axkoH u [lepuoanyeckas cucteMa XMMUUYECKHUX AJIEMEHTOB
. 1. MenpneneeBa. CtpoeHre aToOMOB. XUMHUYECKasl CBs3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIUU

[lepBbie MOMBITKY KIaccU(DUKAIMN XUMUYECKUX 3JIeMeHTOB. [loHsTHE O
IPYIIaxX CXOAHBIX AIEMEHTOB (IIEJOYHBIE U HIEI0YHO3EMETbHBIE METALIIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCHJIBL.

[Tepunonnueckuit 3akoH. [lepuoauueckas cucteMa XUMAYECKUX SJIEMEHTOB
J1. 1. Menneneena. KopoTkonepuoiHas u JUIMHHOIIEPUOIHAS (POPMBI
[Tepunoanueckoit cucteMbl xumudeckux 3nemenToB [l. 1. Menaeneesa. [leproabr
U rpy1ibl. PU3NYECKUN CMBICT MOPSAKOBOrO HOMEPA, HOMEPOB MEPUOJIA U
CPYMIIBI BJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DIEKTPOHBI.
CtpoeHune >IEeKTPOHHBIX 000JI0YEK ATOMOB MEPBHIX 20 XUMHUECKUX PJIEMEHTOB
ITepuonnueckou cucremsl [. 1. MenaeneeBa. XapakTepucTuka XUMAYECKOTO
3JIEMEHTA 10 ero nosnoxxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCa aTOMOB XUMHYCCKUX JJICMCHTOB,
METAJIMYECKUX U HEMETAJINUYECKUX CBOMCTB MO rpymnmnam m 1nncpuogam.



3nauenue Ilepuoanueckoro 3akona u [leproanueckoit cUCTEMBI
XUMHUYECKHUX DJIEMEHTOB JUIsl pa3BUTUA HAyKU U npakTuku. 1. . Menzaenees —
Y4YEHBIN U IPaXKJaHUH.

Xumuueckas cBsizb. KoBasieHTHas (TOJIsipHAs U HETMOJSIPHAs) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHuss. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3OoB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHUA IIMHKA C PACTBOPAMH KUCIIOT U IIEJI0UYeH, MPOBEEHUE OIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM
(ropeHue, peakliuu pa3aoKeHUs, COCTUHEHUS).

Meoscnpeomemnule céa3u

Peannsauml MCIKIIPCAMCTHBIX CBsI3eH IMpu U3y4CHUU XUMHUU B 8 xacce
OCYIHICCTBIACTCA 9YCPC3 UCITOJIb30BAHUC KAK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOH}ITI/If/'I, TaK 1 HOHHTHfI, ABIIAOMIUXCA CUCTCMHBIMU JISA OTACIIBHBIX ITPEAMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO6mue ecrecTBEHHO-HAYYHbIE TTOHSATH: HAYIHBIM (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIUs, IEPUOIUIHOCTH, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBICHUE.

dusznka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I,
M30TOIIbl, PaIUOAKTUBHOCTD, MOJIEKYJIA, AJIEKTPUUYECKUHN 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, GU3NICCKUE BEITMYHHBI, CTUHUIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IHI,
TOJIE3HBIE MCKOIIAeMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KlIACC
BemecTBo n XuMHuecKasi peakius

[Tepnonnueckuit 3akoH. [lepuoanyueckas cucteMa XUMAYECKUX SJIEMEHTOB
. 1. Menneneera. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJO0B, KA, KAIbLHSI U UX
COCJIMHEHUH B COOTBETCTBUM C IMOJIOKEHUEM AJIEMEHTOB B [leproanyeckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.



Crpoenue BelecTBa: BUAbI XUMAYECKOU CBA3U. THUITBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U BUAA
XUMHUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakinil Mo pa3IndHbIM IpU3HAKaM (110
YHCIIy U COCTABY YYaCTBYIOIIMX B PEAKLUH BEIIECTB, 110 TEINIOBOMY 3P deKTy, mo
U3MEHEHMIO CTETIeHEN OKUCIICHHSI XMMUYECKHUX AJIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTanu3aTopa). IK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHS.

[TonsiTue o ckopocTr xumMuueckou peakiuu. [loHsTre 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUUYECKUX peakiusaX. [IoHSITHE 0 TOMOTEHHBIX U T€TEPOTEeHHBIX
peakiusx. [lorstue o karanuze. [lonsTre 0 xXuMUUeckoMm paBHOBecun. DaKTOPHI,
BIIUSIONINE HA CKOPOCTh XMMUUYECKOU PEaKIliU U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIUTEIPHO-BOCCTAHOBUTEIILHBIC PCaKunu, E)JICKTpOHHHﬁ OanaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOMN pPCaKIuu. CocraBnenue ypaBHeHI/Iﬁ
OKHUCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HUCITOJIB30BAaHUCM MCTO/Ja
QJICKTPOHHOTO OajaHca.

Teopust IEKTPONUTUISCKON JUCCOIUAIIUU. DIEKTPOIUTHI U
HEBJIEKTPOIUTHI. KaTHOHBI, aHHOHBI. MeXaHW3M JUCCOITUAIIIH BEIIECTB C
pPa3TUYHBIMU BHJIaMH XUMUYECKOH cBsi3u. CTeneHs aucconnanuu. CUIbHbIE U
ciaObIe AIEKTPOITHUTHI.

Peakiiuu nonHoro oOMeHa. Y CJIOBHS IPOTEKAHUSI PEaKIIUi HOHHOTO
oOMeHa, TIOJTHBIC U COKpAIIEHHBIC HOHHBIE ypaBHEHUS peakinii. CBOHCTBA KHUCIIOT,
OCHOBaHHUI U COJIEH B CBETE MPEICTABICHUN 00 IEKTPOTUTHIECCKOM
nucconnanuu. KauecTBeHHbIE peakiiuyd Ha HOHBL. [IoHATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumernm:

03HAKOMJICHHE C MOAEJISIMU KPUCTAINTIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METAJUIOB ¥ HEMETAIIOB (TpaduTa U anMasa), CIOKHBIX BEHIECTB (XJIopuaa
HaTpusl), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIU OT
BO3JICHCTBHSI PA3INYHBIX (haKTOPOB, UCCIICIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOPOB BEILECTB, Mpoliecca AUCCOLMAIMU KUCIIOT, IIeJ04Yel U conei
(BO3MOYKHO UCIIOJIb30BAHUE BUJIE0 MAaTEPUAIIOB), TPOBEJACHUE ONBITOB,
WUTIOCTPUPYIOUIUX MPU3HAKY MTPOTEKAHUS PeaklMii HOHHOro oOMeHa
(oOpa3oBaHme ocajka, BbIJIeJICHHE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIl



(ropeHue, peakiyu pa3ioKeHUs, COeAMHEHNUS ), PACIIO3HABAaHHE HEOPTAaHUYECKUX
BEILIECTB C TTOMOIIbIO KAU€CTBEHHBIX PEaKI[Ui Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemetannel u ux COCIUMHCHU

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTepHbIE CTeTIeHU OKucIeHns. CTpoeHre U (PU3UIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — raJJOTeHOB. XMMUYCCKHUE CBOMCTBA HA IIPUMEPE XJI0pa
(B3auMOJIEHCTBUE C METaNIaM1, HEMETaJUIaMH, [IeTI0YaMu). XJI0POBOAOPO/I.
ConstHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, TpUMeHeHue. JeiicTBre
XJI0pa ¥ XJIOPOBOAOPO/Ia HA OPraHU3M YelloBeKa. BaxkHeHIne XIOpUIbl U UX
HAXO0XJICHUE B TIPUPO/IC.

O6mas xapakrepucTika 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u Gpunvyeckue CBOMCTBa
MPOCTHIX BEUIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHbIE MOAU(PUKALIUN KHCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBA cepbl. CepoBOIOPO, CTPOEHHUE, PUBUUECKHUE U
XUMH4YecKue cBoicTBa. OKCUIIBI Cephl KaK MPEACTaBUTENIN KUCIOTHBIX OKCUIOB.
Cepnas kucioTa, pU3NYECKUe U XMMHUYECKHE CBOMCTBA (00IIH1e KakK
NpeJICTaBUTENS KJIacca KUCIIOT U crienduieckre). XuMUYeCKUe peaKiuu,
JeKallue B OCHOBE IPOMBIIIIIEHHOTO CIIOCO0a MOy4YeHUs CEPHOIM KUCIOTHI.
[Ipumenenue cepHoil KUcaoThl. CONMM CEPHOU KUCIOTHI, KAUECTBEHHAs PEAKIINS Ha
cynbdar-uoH. HaxoxaeHue cepbl v €€ COeIMHEHHUI B TpUpoie. XUMHUECKOe
3arpsA3HEHNE OKPYKAIOILIEH Cpellbl COETMHEHUSMH CEPbI (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

O6mas xapakTepucTrka 3j1eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOSHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHUS. A30T, paCIpOCTPaHEHHUE B MIPUPO/IE,
dusznueckre u xumudeckue ceorcTra. KpyroBopor a3ora B npupoie. AMMUaK, €ro
duznyueckre 1 XUMUYECKHUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHUS,
ux (pu3nyueckne U XUMUIECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAsI KUCIIOTa, €€ MmonyyeHue, Gu3nuecKue 1 XUMHUUIECKUe
CBOICTBA (00IIME KaK MPeCTaBUTENS Kiacca KUCIOT U crienuduaeckue).
Hcnonp30BaHuEe HUTPATOB U COJIEH aMMOHHS B KQUECTBE MUHEPAJIbHBIX
ynoOpeHnii. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSMH a30Ta
(KUCTIOTHBIE TOXK/IH, 3arps3HEHNE BO3AyXa, MOUBBI U BOJ0EMOB). Docdop,
ayoTponHbie Moaudukauu dpocdopa, GU3NIECKUE 1 XUMHUIECKUE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Pu3ndecKue 1 XUMUISCKHE CBONCTBA,
nonyuenue. Mcmonp3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPESHHUIA.

O6mas xapakrepuctuka 35emMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS. Y TJIEpO, aUIOTPOITHbBIE
Moau(dUKALUH, PACTIPOCTPAHEHUE B MPUPOJE, (PU3NYECKHE U XUMUUECKUE



cBoicTBa. Ancop6uus. Kpyrosopot yrieposa B npupojae. OKCUJbI yriaepoia, ux
duznUecKre u XUMUIECKHAE CBOMCTBA, EHCTBUE HA )KUBBIC OPTaHU3MEI,
MOJIYYCHHE W IPUMEHEHNE. DKOJIOTHUECKHIE TIPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa (IV), runotesa riao0anbHOro NOTEIUICHUS KIIMMaTa, TapHUKOBBIN
addekt. YronbpHas KUCIOTA U €€ COU, UX PU3NUECKUE U XUMUUYECKUE CBOMCTRA,
MOJIYYCHHE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAUITUHE, TIPOMBIIIJICHHOCTH U CEITLCKOM
XO3SIMCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O
COEIMHEHMSIX yriiepoja (MeTaH, 3TaH, ITUJIEH, alleTUIIEH, ITaHOJ, [NIMLEPHH,
yKcycHas kuciota). [IpupoaHble HCTOYHUKHU YTIAEBOAOPOIOB (Yroiib, MPUPOAHBIN
ra3, He()Tb), NPOAYKTHI UX MepepaboTKku (OEH3UH), UX POJIb B OBITY U
OpOMBIIIEHHOCTH. [IoHsATHE 0 OMOIOTHYECKH BayKHBIX BEIIECTBAX: KUPAX,
Oenkax, yriaeBo/iax — M UX POJIM B JKU3HU 4esloBeKa. MaTepualibHOEe €IUHCTBO
OpraHMYeCKUX U HEOPraHUYECKUX COCTMHEHU.

Kpemuuii, ero ¢pusznueckre u XUMUYECKUE CBOMCTBA, MOJyYCHUE U
npumenenne. CoeuHeHust KpeMHusl B ipupojie. Obmue npeacraBieHus oo
okcuae kpemuus (IV) u kxpemuneBoit kuciore. CUIMKAThI, UX HCIOJb30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaskHeline cTpouTelbHbIE MaTepHAJIbl: KepaMuKa,
CTEKJIO, IEMEHT, OETOH, kene300eToH. [Ipobiembl 6e30macHOro UCOIB30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumernm:

U3y4YeHHE 00Pa3I[0B HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
IPOBE/ICHNE KaUeCTBEHHBIX PEaKIMil Ha XJIOPU-MOHBI U HAOII0/IeHUE TPU3HAKOB
UX MPOTEKAHUs, OTBITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUYECKUE CBONCTBA
rajioreHoOB U UX COEAMHEHUN (BO3MOKHO HCIOJIb30BAHUE BUACOMATEPUATIOB),
03HaKOMJIEHHE ¢ 00pa3aMu XJIOPUI0B (TaJlOreHu10B), 03HAKOMJICHUE C
oOpa3iaMu cepbl 1 €€ COeTMHEHHUSIMU (BO3MOXKHO MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOTIOIEHNE TIpoliecca OOYTIIMBaHUS caxapa Mo eHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIJIOTHI, N3YYEHNE XUMUYECKUX CBOVCTB
pa30aBIEeHHON CEpHOI KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON PEeakIuy Ha CyabdaT-
MOH ¥ HaOJI0JIeHNE TIPU3HAKa €€ MPOTEKaHUsl, 03HAKOMJICHUE C (PU3HUECKUMHU
CBOMCTBaMU a30Ta, hocdopa U X coeTUHEHUH (BO3MOYKHO UCTIOJIH30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THEIX U (HochHOPHBIX yI0OpeHUH, OTyYeHHE,
coOupaHue, paco3HaBaHUE U U3YUYEHUE CBOMCTB aMMHaKa, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-noH U U3ydeHHe MPU3HAKOB
WX MPOTEKAaHUsI, B3aMMO/ICICTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YyUEHUE MOJIEeTeH
KPUCTAJTMYECKUX PEHIETOK aiMasa, rpadura, pysiepeHa, 03HAKOMIICHHE C



MPOLIECCOM aJCOPOIUHU paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM IPOTHBOrasa, MOJy4yeHUE, COOMpaHUe, paClIO3HABAHUE U U3yUYEHUE
CBOICTB YIJIEKUCIIOTO ras3a, NpoBeAEHUE KAUECTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-MOHBI U U3YYCHHUE IIPU3HAKOB UX IIPOTEKaHUsI, O3HAKOMIICHUE C
MPOAYKLUMEN CUIIMKATHOU IPOMBIILIIEHHOCTH, PELLIEHUE DKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxxHelme HeMeTauibl U UX COCAUHECHUS Y.

MeTtaniabl ¥ ux COCIUHCHUA

OO6m1as xapakTepucTUKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX T0J0)KeHud B [lepuoandeckont cucreme xumMuueckux 3yeMeHToB /1. .
MenpeneeBa u crpoeHust arToMoB. CTpoeHHE MeTaIOB. MeTayundeckasi CBsI3b U
METAJUINYECKasi KpUCTAIUIMYECKAs! PEIIETKA. DIEKTPOXUMUYECKUHN PsiJT
HaMpsDKEHU MeTaiuioB. Gu3ndeckre 1 XUMUYECKHE CBOMCTBAa MeTaiuioB. O01ue
criocoObl TToTyueHust MeTauioB. [IoHSITHE 0 KOPPO3UH METANIOB, OCHOBHBIC
criocoObl 3aIMThI UX 0T Koppo3uu. CriiaBsl (CTadb, YyTyH, TOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[IleouHble MeTaUIBL: TIOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX
anemeHToB 1. 1. MenaeneeBa, CTpOEHHUE UX aTOMOB, HAXOXKJAEHHUE B IPUPOJIE.
du3nYecKue U XUMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kayusi). OKCUIbI U
TUJIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MeI0YHbIX METAJJIOB U UX
COEeIMHEHUH.

[[lemouHO3eMENBHBIE METAJIBl MArHUK M KaJIbIN: MMOJIOKECHUE B
[Tepunoguueckoit cucteMe xuMuieckux 3semMeHToB /. M. Menaeneera, ctpoenue
X aTOMOB, HaX0XJeHUE B pupoje. Pusnueckne u XMMUIECKUE CBOMCTBA MarHus
U Kanblys. BaxkHele coefuHeHUs Kaablus (OKCHUJI, TUIPOKCHU]I, COJIH).
JKEcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHHUS.

AnroMuHU: nojioxkenue B [lepuoanyeckoit cucteMe XuMHUYECKUX
snemenToB JI. 1. MenaeneeBa, CTpoeHHE aTOMa, HAXO0XJICHUE B IIPUPO/IE.
duznyeckrue U XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THAPOKCHIA ATTFIOMUHUS.

Keneso: nonmoxenue B [lepnoguueckoit CUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aTOMa, HaX0XKAEHHUE B npupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xkene3a (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYECHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3iaMyi METAJIJIOB U CIJIaBOB, MX (PM3UYECKUMH CBOMCTBAMH,
M3y4EeHHUE Pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEpPUAJIOB), 0OCOOCHHOCTEN B3aMMOJCUCTBUS OKCH/Ia KAJIbIIMS U HATPUS C

BOJI01 (BO3MOYHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIIEOBAHNE CBOMCTB
10



XKECTKOU BOJIBI, ITPOIIECCa TOPEHUSI JKelie3a B KUCIOPO/ie (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX
peaKkIuii Ha MOHBI: MarHus, KaJbIUs, aJIOMUHUS, IMHKA, xene3a (II) u sxenesa
(I11), memu (I1), HabnrOIEHKE U OTIMCAHKE TTPOLIECCOB OKpAIIMBAHUS TIaMEHU
MOHAMHU HATPUS, KaJIus U Kbl (BO3MOKHO UCTIOIB30BaHUE BUIEOMATEPHUAIIOB),
uccnenoBanue aMmGpOTEPHBIX CBOUCTB THAPOKCHAA ATFOMUHUS U THAPOKCHUIA
[MHKA, PEIICHUE IKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe « BaxkHehue MeTaibl U UX
COCTMHEHUSD.

XuUMUs U OKpY>Karollas cpeaa

BGH_IGCTBa U MaTCpualibl B HOBCCI[HCBHOﬁ ’)KW3HU YeloBeKa. be3onacHoe
HCIIOJIB30BaHUC BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ B 6BITy. HepBaﬂ MMOoOMOIIIb IMpU
XUMHUYCCKUX OKOraX U OTPABJICHUAX.

XUMHUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH cpeibl (TpeiesibHasl JOIMyCTUMAs
KOHIIEHTpauus BeiiecTs, aanee — [1JIK). Ponb xumun B perieHun 3K0I0TMYECKUX
npooieM.

Xumuueckuii IKcnepumernm:

U3ydeHue 00pa3IoB MaTepHUaIoB (CTEKIIO, CIUIABBI METAJUIOB, TOJIUMEPHEIC
MaTepHuaJbl).

M€>KHp€,ZIM€THI>IG CBA3HU

Peanmauml MCKIIPCAMCTHBIX CBS3EH IMpu U3YyUYCHUN XUMHUU B 9 knacce
OCYIHICCTBILACTCA 4YCPC3 UCITOJIB30BAHHC KAK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK 1 HOHﬂTHﬁ, ABIIAOMIUXCA CUCTCMHBIMU JISA OTACIIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKIJIA.

OO01IKe ecTeCTBEHHO-HAYYHbIC TIOHSITHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIN3, CHHTE3, KJIacCU(UKAIUs, TIEPUOJTUIHOCTD, HAOIIOICHUE,
AKCTICPUMEHT, MOJCITMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTCPHUAIIBI.

dusznka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU/I,
M30TOIIbI, PaIMOAKTUBHOCTD, MOJICKYJIa, DIIEKTPUICCKUI 3apsi]l, MPOBOTHUKH,
MTOJTYIIPOBOHUKH, JUICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIIO, 00BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAINTHYSCKAs
peméTka, CruIaBbl, PU3HUECKUE BEIMYNHBI, €IUHUIIBI H3MEPEHUS, KOCMUIECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, Ouocdepa, skocucTeMa, MUHEPAIbHbIE
yA0OpEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.
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I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbI, TOPHBIE TTOPO/IHI,
TOJIC3HBIC NCKOIIAeMbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3Y/IBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O OOILIETO
o0pa3oBaHus JOCTUTAIOTCS B X0/1€ O0yUEHUsI XUMUU B €JUHCTBE Yy4eOHOU U
BOCIHUTATENIbHON AESTEIBbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMH POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMHU U 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, TPUHSITHIMU B
o01iecTBe MpaBWJIaMy ¥ HOPMaMHU MOBEAECHUS U CIIOCOOCTBYIOT ITpoLieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCS.

JIMYHOCTHBIE PE3YIbTATHI OTPAKAOT TOTOBHOCTD O6yanOIIII/IXC$I
PYKOBOACTBOBATHCA CHUCTEMOM MO3UTUBHBIX OCHHOCTHBIX OpI/ICHTaIII/Iﬁ u
paciupCHUC OIbITa ACATCIIBHOCTU HA ec OCHOBC, B TOM YHUCJIC B HaCTH.

1) MaTpUOTUYICCKOT'O BOCIIMTAHUA :

IIEHHOCTHOT'O OTHOIICHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HACJICJIUIO, TOHUMAaHUS 3HAYEHUs] XUMHUYECKON HAYKH B )KU3HH
COBPEMEHHOT'0 O0IIECTBA, CIIOCOOHOCTH BJIaJETh JOCTOBEPHON HHGOpMAIIUEH O
NEePEIOBBIX JOCTHHKEHUSAX U OTKPBITUSX MUPOBOM U OTE€UECTBEHHONW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRa;

2) TpakJ1aHCKOTO BOCTIMTAHMUS:

MPEJICTABIICHUS O COMATIBHBIX HOPMaxX U MPaBUIIaX MEAKIMYHOCTHBIX OTHOIIEHUM
B KOJUICKTHBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM,
y4eOHOHUCCIICIOBATEIIBCKOM, TBOPUECKOHN M APYTUX BUIAAX JCSITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESATEIbHOCTH HMPU BHITOJIHEHUU
y4eOHBIX, TO3HABATENbHBIX 33/1a4, BBITIOJTHEHUN XUMUYECKUX SKCTIEPUMEHTOB,
CO3JIJaHUH YYEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIH B TIPOIECCE ATON YIeOHOM e TEIHHOCTH, TOTOBHOCTH OIEHUBATH
CBOE MOBEJCHHE U ITOCTYIIKM CBOMX TOBAPUILEH C MO3ULUHA HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUS:

MHUPOBO33PEHYECKHE MPEJICTABIICHUS O BEIIECTBE U XUMHYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE
OCHOBY JiJIs1 IOHMMaHMS CYIITHOCTH HAyYHOUM KapTHHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MPUPObI, B3AUMOCBSI3X YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
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[MO3HABATEJbHBIE MOTHUBBI, HAIPABJICHHBIC HA MTOJIY4YEHUE HOBBIX 3HAHUU T10
XUMUU, HEOOXOIUMBIE JJIs1 00bSICHEHUS HAOJII0JaeMbIX MPOIIECCOB U SBJICHUH,
MO3HABATEILHOM, HMH(POPMAIIMOHHON U YUTATENbCKOM KYIbTYphI, B TOM YHCJIE
HaBBIKOB CAMOCTOSITEILHON PabOThI C yUeOHBIMHU TEKCTAMHU, CIIPABOYHON
JTUTEPaTypoH, JOCTYITHBIMU TEXHUUYECKUMHU CPEACTBAMU UH(OPMAIIUOHHBIX
TEXHOJIOTHM;

MHTEpeC K O0YUYCHUIO U MO3HAHUIO, JTIF0003HATEILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO0Opa30BaHUIO, TPOCKTHON U UCCIE0BATEILCKOM
NeATeNIbHOCTH, K OCOBHAHHOMY BBIOOPY HAINIPaBIEHHOCTH U YPOBHS 00yUYEHUS B
JIaIbHEUIIIEM;

4) popmupoBaHUs KyJIbTYPbl 310POBbSI:

OCO3HAHKE IICHHOCTH U3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37]0POBBIO,
YCTAaHOBKH Ha 3JI0POBBII 00pa3 U3HU, 0CO3HAHUE TIOCIICACTBUN U HEIPUITHEC
BPCIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOT OIS, HAPKOTHKOB, KypEHHUS ),
HEO0OXOAUMOCTH COOJTIOICHUS MPaBHJI 0€30TIACHOCTH MPU OOPAIICHHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TpyAOBOTO BOCIIUTAHHUS:

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQEeCcCuil U Tpyaa pa3IuyHoro poaa,
YBa)XEHUE K TPYAY U pe3yJibTaTaM TPYJIOBOU E€SITENBHOCTH, B TOM UHCIIE Ha
OCHOBE IMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUH, OCO3HAHHBII BHIOOD
UHANBUAYaTBHON TPAEKTOPUHU MIPOJOJKEHUS 00pa30BaHUs C YIYETOM JTUMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTEITHOM podeccnoHanbHON ASATEILHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(PECCHOHAIBHOM Cpefie;

6) SKOJIOTUYECKOI'0 BOCIIUTAHUSA:

HKOJIOTHYECKH IEIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK UICTOYHUKY KMU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, TOHUMAaHHUE IIEHHOCTH 3JJ0POBOTO U
6e3omacHoro oopasza KU3HU, OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY
buznuecKOMy U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOTIOACHUS
paBmI 0€30MMaCHOTO MOBEACHUS TP pabOoTe C BEIIECTBAMH, & TAKXKE B CUTYAITUSX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble IPU U3YYCHUU XUMUU, IS
pelLIeHus 3a7a4, CBSI3aHHBIX C OKPY>KAIOLIEH MPUPOJHON CPEIOM, ISl MOBBILIEHUS
YPOBHS 9KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS TI00ATHHOTO XapaKTepa
AKOJIOTUUYECKUX MPOOJIEM U MyTeH UX PEIICHUS TOCPEACTBOM METOA0B XHUMUH,
JKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCSI UM B IMO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOMN IIPAKTHKE.
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METAIIPE/IMETHBIE PE3Y/IBTATHI

B cocTtaBe MeTanpeIMETHBIX pPe3yJbTaTOB BbIACISIOT 3HAUUMBIE JJIS
dbopMupoBaHusi MUPOBO33pEHHUSI OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHsI,
MPUHIINI, TUIIOTE3a, (HaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U IPYToE.), KOTOPhIE
HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETaX U MO3BOJISIOT HA
OCHOBE 3HaHUI U3 ATUX MPEAMETOB POPMUPOBATH MPEICTABIECHUE O LIEIOCTHON
Hay4YHOU KapTUHE MUPA, U YHUBEpCAIbHbIE yueOHbIE 1eCTBUS (ITI03HABATENIbHbIE,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOPbIE 00€CIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHON
JEeSTENbHOCTH.

[To3HaBaTenbHbIE YHUBEpPCATIbHBIC YUCOHBIC ICUCTBUS
ba3oBrie nornueckue AeUCTBUA:

YMCHUA UCITIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUSA ITPpU OCBOCHUHU 3HAHUM:
PACKpBIBATb CMBICII XUMHNYCCKUX MMOHATUMN (BBIJ]GJISITB X XapaKTCPHBIC ITPU3HAKH,
YCTaHAaBJINBATH B3aNMOCBA3b C IPYTUMHA HOHSITI/IHMI/I), HCIIOJIB30BaTh IOHATHUA OJIA
00BSICHEHHS OTACJIBHBIX (1)aKTOB )51 HBHGHHﬁ, BBI6I/IpaTB OCHOBAHUA U KPUTCPHUHU
JJIA KJIaCCI/I(bI/IKaHI/II/I XUMHUUYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ,
YCTaHaBJINBATh ITPUYINHHO-CJIICACTBCHHBIC CBA3U MCKIY 00BEKTAMH N3YyUuCHUA,
CTPOHUTD JIOTHICCKHUC PACCYKICHUA (I/IH,ZIYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJIOFPIPI),
JACJIaTh BBIBOABI N 3aKJIFOUCHUA,

yMEHHE MPUMEHATh B MPOIECCe MO3HAHUS MOHATHS (TPEeIMETHBIE U
METaIrpeIMETHbIE), CHMBOJINYECKHUE (3HAKOBBIE) MOJIENN, UCIIOIb3YEMbIE B XUMHUH,
peoOpPa3oBBIBAThH IMUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPE/ICTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUYecKasi hopmysa U ypaBHEHUE
XUMHYECKOM PEaKINy — MPHU PEIIeHNU yueOHO-TI03HaBaTENbHBIX 3a/1a4, C Y4ETOM
3TUX MOJIEJIBHBIX MPEICTABICHUMN BBISBIATH U XapAKTEPU30BaTh CYILIECTBCHHBIC
MIPU3HAKH U3y9aeMbIX O0BEKTOB — XUMUUECKUX BEIIECTB U XUMUYECKUX PEaAKITHi,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBS3H U
MIPOTUBOPEUHS B H3yYAEMbIX MPOLIECCAX U ABICHUSX.

ba3oBrle nccienoBaTenbCKUE IEUCTBUL:

YMEHHE MCIMOJIb30BaTh IMOCTABICHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (DOPMHUPOBAHUS TUTIOTE3HI 110
MIPOBEPKE MPABUIBHOCTHU BBICKA3bIBAEMBIX CYXICHHM;

MPUOOPETEHHE OMBITA 1O TJIAHUPOBAHUIO, OPTAHU3AIIMN U TIPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE Ha0II0AaTh 32 XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €r0 PE3yJbTat, POopMyIHpoBaTh 0000IIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTYET

0 Mpojie’aHHOM padoTe.
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Pabota ¢ undopmarueii:

yYMEHHE BHIOMpATh, AHATTU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS, MTOJy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs INTEpaTypa XUMHUYECKOTO COJEPKaHUs, CIIPAaBOYHBIC
nocobwust, pecypcsl THTepHETA), KPUTHYIECKH OIEHUBATh MPOTHBOPEUUBYIO U
HEJJ0OCTOBEPHYIO MH(POPMAILIHIO;

YMEHHE NPUMEHSTh pPa3InyHble METO/bI U 3aPOCHI PU OUCKE U 0TOOpE
MH(OpPMAIMU U COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOANUMBIX JJI BHIITOJIHEHUS
y4eOHBIX U TTO3HABATEJIBHBIX 33/1a4 ONpPEeAeAEHHOT0 TUIIA, TPUOOPETEHUE OMbITA B
00J1aCTH UCTIOJIB30BAHMS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BBIOMPATh ONTUMANIbHYIO POpMY MpecTaBiIeHUs HHGOPMAIIH U
WUTIOCTPUPOBATH pelIaeMble 3a7]a4 HECIIOKHBIMU CXeMaMU, IuarpaMmMaMu,
IpyruMu popMaMu rpaduki U UX KOMOMHAIIUSIMU;

yYMEHHE MCMOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce yueOHOU U
UCCJIEI0BATENBCKOM JAESITENIbHOCTH MH(POPMAIIUIO O BIUSHUM NMPOMBIIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOUIeH MPUPOTHOM
Cpeapbl.

KOMMYHI/IKaTI/IBHLIG YHUBCPCAJIbHBIC y‘{e6HBI€ ﬂGﬁCTBHH:

YMEHHS 33]1aBaTh BOIIPOCHI (B XO€ AMAora U (W) JUCKYCCUH) MO CYIIECTBY
o0cyx1aeMoi TeMbl, (POPMYITHUPOBATH CBOHM MPEJIOKEHNS OTHOCUTEIBHO
BBITIOJTHEHUS TTPEJIOKCHHON 33/1a4u;

YMEHUS MIPEIICTaBIIATh MMOTYICHHBIE pe3yIbTaThl TIO3HABATEILHON e TCIIEHOCTH B
YCTHBIX U TIMCBMEHHBIX TEKCTaX; JIeaTh MPE3CHTAIMIO PE3YJIFTATOB BHITOJIHCHUS
XUMHUYECKOT0 dKCIIepUMeHTa (JTaOOpaTOPHOTO OIbBITa, Ja00PaTOPHOM pabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[IO3HABATENBHON M UCCIIE0BATEIBCKON AEATEIBHOCTH IIPU PELLICHUN
BO3ZHUKAIONTUX MPOOJIEM HA OCHOBE YU4ETa OOIIMX HHTEPECOB U COTTIACOBAHUS
no3uiuii (00CyXIeHNsI, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPAMHAITIS
COBMECTHBIX JACHCTBUM, ONPEICIICHUE KPUTEPUEB IO OLIEHKE Ka4eCTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PerynstuBHble YyHUBEpCAIbHBIE YUEOHBIEC 1EHCTBUS:

YMEHHUE CAMOCTOSATENBHO ONPEAEATh LETU NeATeIbHOCTH, IIJIaHUPOBATh,
OCYULIECTBIISTh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOUpaTh Hanbosee 3 PeKTUBHBIE CIOCOOBI PEIICHUsI YUEOHBIX U
MMO3HABATEIBHBIX 33124, CAMOCTOSITEIbHO COCTABIISITh UM KOPPEKTUPOBATh
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MIPEII0KEHHBIA AJITOPUTM JIEHCTBUM IIPU BBINIOJIHEHUU 3aJaHUH C YYETOM
MOJIYYE€HHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX,
OLICHUBATh COOTBETCTBUE ITOIYYEHHOI'O PE3YyJIbTaTa 3asiBJICHHOM 1LIE/IU, YMEHUE
HCII0JIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IIpejlaraeMble B YCIOBUU 3aJaHUM.

IIPE/IMETHBIE PE3YJ/IBTATHI

B coctaBe nmpeAMETHBIX Pe3yJIbTaTOB MO OCBOCHUIO 00513aTEIBHOTO
coJiep KaHMsl, YCTAHOBJIEHHOIO TJaHHOH (henepasibHOM padoyueil mporpaMmmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YJAIOIIUMHUCS HAYYHBIC 3HAHUSI, YMEHUS U CIIOCOOBI
nercTBUM, cienuduueckue s MpeaMeTHON 001acTh « XUMUS», BUIBI
JESITEIIbBHOCTHU MO MOJIYYEHHUIO HOBOT'O 3HAHUSI, ET0 UHTEPITPETALNH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUSIX.

K koniry oOyuenus B 8 kiacce npeMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

PaCKphIBATh CMBIC] OCHOBHBIX XUMUYECKUX MTOHATHUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOTHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas
JI0JIs1 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJISIPHBINA 00bEM, OKCHI, KUCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUSI, XUMHYECKas
peakuus, KiaccupuKanus peakifii: peakiiui COeUHEHNUs, PEaKluu Pa3IoKeHus,
peakiuy 3aMeIIeHHs], peaKIIMi 0OMeHa, IK30- U IHJAOTEPMHUUECKUE PEaAKIIUH,
TEII0BOM A (PEeKT peakiuu, po aToMa, SICKTPOHHBIN CII0OM aToMa, aTOMHAs
opOuTaNb, paiyC aToMa, XUMUYECKas CBsI3b, MOJISIPHAS U HETIOJISIpHAS
KOBAJICHTHAS! CBSI3b, HIOHHAS CBS3b, MOH, KATUOH, aHWOH, PACTBOP, MaccoBas 1011
BelllecTBa (MPOLIEHTHAsI KOHIICHTpAlKsl) B pacTBOPE;

WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUHN U IPUMEHSATH 3TH
MOHATHS MPU ONKMCAHUU BEILECTB U UX MPEBPALCHUM;

MCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNIeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, TPUHAJIC)KHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeAMHEHHH 10 (popMyaM, BUJ XUMHYECKOU CBSI3U
(KoBaJIEeHTHAsI M MOHHAs1) B HEOPTAHUYECKUX COEUHEHHUSIX;

packpeiBaTh cMbIch [lepuoanueckoro 3akoHa /. 1. Menneneena:
JEMOHCTPUPOBATh MIOHUMAHUE MTEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX MOJIO)KEHUS B lleproanueckoi cucteMe, 3aKOHOB
COXpPAaHEHHUSI MACChI BELIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO

Y4EHHUs, 3aKOHa ABOraapo;
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OMUCHIBATh U XapaKTepu30oBaTh Ta0IuuHyto Gopmy [lepuoandeckoit cuctemsl
XUMUYECKUX PJIEMEHTOB: pa3anuyaTh MOHATHS «TJ1aBHas noarpymnna (A-rpymnmna)» u
«mobouHas noarpynmna (b-rpymnmna)y», Mmaibie 1 00JbIINE IEPUOJIBI, COOTHOCUTD
0003HaueHus1, KOTOpbie UMetoTcs B Tabnuile «llepuonuueckas cucrema
XUMHYECKUX 351eMeHTOB [[. . MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHMS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsi]l s/ipa, 001ee Ynucio
ANIEKTPOHOB U PACTIPEICICHUE UX MO0 ATEKTPOHHBIM CIOSM);

KJIaCCU(UIIMPOBATH XUMUYECKHUE 3JIEMEHTHI, HEOPraHMUECKHE BEIIECTBA,
XUMHYECKUE peakuu (M0 YUCILY U COCTAaBY YYaCTBYIOIIMX B PEAKLIUU BEILIECTB, 1O
TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMUUECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPAKAAsi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIN;

IMPOTrHO3NUPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOT'O COCTaBa,
BO3MOKHOCTHU IIPOTCKAHUA XUMHUYCCKUX HpeBpaIIIeHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX,

BbIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MACChI BCUICCTB,
MaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMCHTA I10 (1)0pMlee COCANHCHUA, MACCOBYIO
AO0JIXO BCIICCTBA B paCTBOPEC, IIPOBOJANUTH paC‘IéTBI 10 YPAaBHCHHIO XUMHYECKOU
PCaKIM;

IIPUMEHATH OCHOBHBIE OIIEPALlUY MBICIUTEIIbHOM AEATEIbHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3AIINIO, KITACCU(UKAIINIO, BBISIBICHUE
IIPUYMHHO-CJICICTBEHHBIX CBS3EH — JUUI1 U3YUEHHUs] CBOWCTB BELIECTB U
XUMHYECKUX PEAKIIHi, €CTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOIIIOICHHE,
U3MEPEHUE, MOAECIUPOBAHNUE, SKCIIEPUMEHT (pEalIbHbI U MBICJICHHBIN );

CJIeI0BaTh MPAaBUIIAM MOJIb30BAHUS XUMUUYECKOU MOCY 101 1 1a00paTOPHBIM
o0opyIOBaHUEM, a TAKXKE MPaBUJIaM OOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKITUSIMU TI0 BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB 110
MOJIYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPO/Ia U KHCIOPOAa),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATh U MIPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB II€JI0YEN U KUCIIOT C MMOMOIIbIO UHIUKATOPOB
(makmyc, heHondranernH, METUIOPAHXK U APYTHE).

K xoHny oOydeHnus B 9 kiiacce nmpeAMETHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PACKpBIBATh CMBIC]T OCHOBHBIX XUMHUYECKUX TTOHATHN: XUMHUYECKUN DJIEMEHT,
aToOM, MOJICKYJIa, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTD, 3JICKTPOOTPHUIIATEIBHOCTh, CTETIEHb OKUCIICHHS, XUMHUYECKas

peakius, XUuMU4YecKas CBsI3b, TEINIOBOM 3(hPEKT peakiuu, MOJb, MOJISIPHBIM 00BEM,
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PacTBOP, DJIEKTPOJIUTHI, HEATEKTPOJIUTHI, FTECKTPOIUTHUECKAS TUCCOIHAIHS,
peaKkIuu HOHHOTO 0OMEHa, KaTaIn3aTop, XUMHUUECKOE paBHOBECHE, O0OpaTUMBbIE U
HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHUCJIMTEIb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBJICHUE, AJITIOTPOIIHS,
aM(oTepHOCTb, XMMUYECKas CBsI3b (KOBaJICHTHAs, HIOHHASI, METAJNIMUECKas),
KpUCTAJITUYECKas PelI€TKa, KOPPO3usi METAJIOB, CIIaBbl, CKOPOCTh XUMUYECKOM
peakiuu, npeaesnbHo nonyctumas konrentpanus [1JIK BemecTna;

HIUIIOCTPHUPOBATh B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHX MOHATUMN U IIPUMCHATH 3THU
MMOHATHUS IPU OITMCAHUHU BCIICCTB U UX HpeBpaHleHHﬁ;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIIEHUS (POPMYJT BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpPEAEsATh BAJEHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTaBAa, MPUHAIIEKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHUM 10 (hopMyJiaM, BUJ] XUMUYECKOU CBSI3M (KOBaJCHTHAS,
MOHHAs, METAJTTUYECKAs ) B HEOPTaHUYECKUX COCTMHEHUSX, 3apsi/i HOHA 110
XUMUYECKOU popMyJie, XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COEIMHEHUH, TUIl KPUCTAINIMUYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona /. 1. Menaeneesa u
JI€EMOHCTPUPOBATH €T0 MTOHUMAHHKE: ONKUCHIBATh U XapaKTepU30BaTh TAOJUUHYIO
dopmy Ileprognyeckoil cUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS
«riaBHas noarpynna (A-rpyrmma)» u «rmodouHas noAarpynmna (b-rpynmna)y, maneie u
OOJIbIIINE MTEPUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
NEPUOIUIECKON TaOIUIIE, C YUCTOBBIMUA XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKUX PJIEMEHTOB (COCTaB U 3apsij sijipa, O0IIee YHUCIIO0 IJIEKTPOHOB U
pacmpeiefieHue UX M0 JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOICTB 3JIEMEHTOB M UX COEIMHEHHI B IIPEAeIaxX MaJlbIX IEPUOJI0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(DHUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKHUE peaklny (110 YUCIY U COCTaBy YYACTBYIOIIUX B PEaKIUH BEUIECTB, 110
TETUIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTETICHEW OKUCIICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTEePU30BaTh (OMHMCHIBAThH) OOIIHE U CICIIU(DUICCKIEe XUMUISCKHE CBOMCTBA
MPOCTBIX U CIO0XKHBIX BEIIECTB, NOATBEPKAasi ONMMUCAHUE TPUMEPAMU
MOJICKYJIAPHBIX M HIOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JJIEKTPOITUTAUECKON TUCCOMALINU KUCIOT, IEIOYEH U
COJIEH, MOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMA HOHHOTO 0OMEHA, ypaBHEHUS
peaKunii, TOATBEPAKAAIOIMX CYIIECTBOBAHUE TEHETHUYECKOU CBSA3U MEXKIY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
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PaCKpbIBaATh CYNIHOCTh OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ MoCcpeaACTBOM
COCTaBJICHH:A 3JICKTPOHHOI'O Oajranca 3THX peaKuHﬁ;

IIPOTHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOKHOCTH IMPOTCKAHNA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTA 110 (POPMYJIE COEIUHEHUS, MACCOBYIO
JIOJIIO BELIECTBA B PaCTBOPE, IPOBOAUTH PACUYETHI IO YPABHEHUIO XUMUYECKON
peaKuuy;

coOJII01aTh PAaBUIIA MOJIB30BAHUS XUMUYECKOHN MOCYA0M U Ta00paTOPHBIM
o0opyAOBaHUEM, a TaKKe MpaBuiia 0OpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSIMU TIO BBITTOJHEHHIO JTA00OPATOPHBIX XMMHUUYECKUX OMBITOB 110
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMMAKa U YIJIEKUCIIOTO rasa);

IMPOBOAUTDL PCAKINHU, ITOATBCPIKIAOIIUC Ka4eCTBECHHBIM COCTaB Pa3INYIHBIX
BCHICCTB: pAaCIIO3HABATb OIIBITHBIM HYTéM xJjaopuna-, 6p0MI/I)1-, noaua-, Kap6OHaT-,
Q)OC(i)aT', CHUJIMKAaT-, CyJ'IB(l)aT-, TUAPOKCUIA-UOHBI, KATUOHBI aMMOHHUA 1 HOHBI
N3YUYCHHBIX MCTAJJIOB, IIPUCYTCTBYIOIIHNEC B BOAHBIX PACTBOPAX HCOPTAHNICCKUX
BCHICCTB,

IIPUMEHATH OCHOBHBIE OIIEPALIUY MBICIUTEIIbHOM AEATENIbHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIIEHNEe, CUCTEMATU3AIINIO, BHISIBICHHE PUINHHO-
CJIECTBEHHBIX CBI3€U — JUIsl U3YUYECHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN,
€CTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOIIOJCHUE, U3MEPEHHE,
MOJEJIMPOBAHNE, SKCIIEPUMEHT (pEajbHbI U MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
No || HaumeHoBaHMe pa3iesioB U TEM NPOTrPaMMbl KonnuecTBo yacos OnektpoHHbIe (1U(pOBbHIEC)
n/m Bcero| Konrponsusie || IIpaktuueckue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI
Paznea 1. IlepBoHavya/ibHbIe XUMUYECKHE MIOHATHS
1.1 | Xumust — BakHast 00JIaCTh €CTECTBO3HAHUSA H| 5 | BBeAUTE 3HAUCHHE 2 [[BubanoTeka [IOK
MPAKTHYECKOM JIeITEIbHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c¢]]
1.2 |BemecTBa 1 XUMUYECKUE PEAKIIUH 15 1 [[BubmanoTteka [IOK
https://m.edsoo.ru/7f41837c]]
Uroro no pazneny 20

Paspnen 2. Ilepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux djaemMeHToB [[. U. Menaesneesa. CTpoeHue aToMOB.
Xumnueckasi cBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIE PEAKIIUN

2.1 |Tlepuonuueckuit 3akoH U [lepuoandeckas 7 | BBeguTe 3HAUECHUE [[BubanoTeka LIOK
CUCTeMa XUMHYCCKHUX demMeHToB /1. U. https://m.edsoo.ru/7f41837c]]
MenneneeBa. CTpoeHue aTroma

2.2 | Xumuueckas cBs3b. OKUCIUTEIBHO- 8 2 [[bubmuoTteka ITOK
BOCCTAHOBHUTEIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837c]]

Hroro mo pazneny 15 [[bubmuoTteka [TOK

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

Pa3nen 3. BaxkHelinue npeacTaBuTe M HEOPraHUYECKUX BElIECTB

3.1 |Bo3ayx. Kucnopoa. Ilonstue 06 okcuaax 6 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41837c]]

3.2 |Bomopox. [ToHATHE O KUCIOTAX U CONAX 8 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41837c]]
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No || HaumeHoBaHMe pa3iesioB U TEM NPOTrPaMMbl KonnuecTBo yacos OnektpoHHbIe (1U(pOBbHIEC)
n/m Bcero| Konrponbubie | IIpaktuueckue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI
3.3 |Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSX 5 1 1 [[bubnuoTteka [TOK
https://m.edsoo.ru/7f41837c¢]]
3.4 |OcHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 1 [[bubnuoTteka [TOK
COeIMHEHUI https://m.edsoo.ru/7f41837c¢]]
Uroro no pazneny 30

Paznea 3. Ilepuonuveckuii 3axoH u Ilepunoauveckasi cucrema xumnueckux 3jieMeHToB /I. . MenaesneeBa. CTpoeHue aToMOB.
Xumudeckasi CBi3b. OKHUCIUTETBLHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

3.1 |[lepuoanyeckuii 3axoH u [lepuoanueckas 7 | BBemMTE 3HAUCHUE [[bubaunoreka [IOK
CUCTEMa XUMHYCCKHX demeHToB /1. U. https://m.edsoo.ru/7f41837c]]
MenpneneeBa. CTpoeHue aToma
3.2 |[Xumudeckas cBsi3b. OKHUCIUTEIBHO- 8 2 [[BubanoTeka LIOK
BOCCTAHOBHUTEIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837c]]
J1o0aBUTH CTPOKY
Hroro mo pazneny 15 [[bubmuoTteka ITOK
https://m.edsoo.ru/7f41837c]]
PezepBHOE Bpems 3 [[bubmuoTteka ITOK
https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO YACOB I1O 68 5 5
[TPOTPAMME
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9 KUVIACC

snemMeHToB [VA-rpynnel. Yriaepon u KpeMHUH,
Y UX COCTUHEHUS

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

No | HammeHOBaHuUE pa3aenioB U TEM MPOrPaMMBbI KonnuecTBo yacos OnektpoHHbIe (1IU(pOBbHIE)
n/m Bcero| Koutposbubie || IIpaktiueckue 0bpa3oBaTesbHbIE PECYPCHI
paboThI paboThI

Paszzgen 1. BemecTBo 1 XUMHYECKHE peaKIMHU

1.1 ([loBTOpeHue u yriayOiaeHue 3HaHUM OCHOBHBIX || D 1 [[bubamoreka [IOK
pasziesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 [[BubanoTteka [IOK
peaKIuii https://m.edsoo.ru/7f41a636]]

1.3 |[DnexTponuTruiecKas TUCCOIHAITHSI. 8 1 1 [[BuGanoTeka LIOK
XUMUYECKHE PEaKIui B pacTBOpax https://m.edsoo.ru/7f41a636]]

Uroro no pazneny 17

Pa3gea 2. Hemera/lsIbI M UX COETHHEHUSA

2.1 |O6mas xapakTepUCTUKa XUMUIECKHUX 4 1 [[bubmuoTteka [TOK
aneMmenToB VIIA-rpymrmbl. ["anoreHs https://m.edsoo.ru/7f41a636]]

2.2 ||O6mas xapakTepUCTHKA XUMUICCKHUX 6 [[bubmuoTteka ITOK
aneMeHToB VIA-rpymmel. Cepa u eé https://m.edsoo.ru/7f41a636]]
COCIMHEHHUS

2.3 ||O6mas xapakTepUCTHKa XUMUICCKHUX 7 1 [[bubmuoTteka ITOK
anemMeHToB VA-rpynmsl. A3oTt, hochop u ux https://m.edsoo.ru/7f41a636]]
COCTMHEHHUS

2.4 |O6mas xapakKTepUCTUKA XUMUICCKHUX 8 1 2 [[BubanoTeka LIOK
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No

HauMmeHoBaHue pa3enoB U TEM MPOrpaMMbl

KonnuecTBO YacosB

OnexTpoHHble (TU(PPOBHIE)

n/m Bcero|| Koutponbhusie | Ipaktuyeckue 0bpazoBaTesbHbIE PECYPCHI
paboThI paboThI

Uroro no pazneny 25

Paznen 3. MeTauiibl 1 MX COeIMHEHUS

3.1 |O6mue cBocTBa METAIIOB 4 [[bubmuoTteka [TOK
https://m.edsoo.ru/7f41a636]]

3.2 |Baxueiinmme MeTauIbl M X COCTMHEHUS 16 1 2 [[BubanoTteka [IOK
https://m.edsoo.ru/7f41a636]]

Uroro no pazneny 20

Paznen 4. XuMus u oxkpyskamomas cpeaa

4.1 |BemecTBa 1 MaTepualbl B )KU3HHU YEIIOBEKa 3 [[BubanoTeka [IOK
https://m.edsoo.ru/7f41a636]]

Hroro no pazneny 3

Pe3epBHOE Bpems 3 [[bubmuoTteka [TOK
https://m.edsoo.ru/7f41a636]]

OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

I[TPOTPAMME

23



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(DPOBBIE
n/m Beero| Kontponsusie || [Tpaktuueckue || A3YeHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue
1 ([Ipeanmer xumuu. Posb XuMuu B )KU3HU 1 bu6anorexa [JOK
yesroBeka. Teja U BelecTBa https://m.edsoo.ru/ff0d210c
2 |[loHsTHE O METOAAX ITO3HAHUS B XUMUH 1 bu6anorexa IJOK
https://m.edsoo.ru/ff0d227e
3 |[[Ipaktuueckas padota Ne 1 «IIpaBuna 1 1 bubnuoreka [JOK
paboThI B JTAOOPATOPHH U MTPUEMBI https://m.edsoo.ru/ff0d23dc
oOpateHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM >
4  |Yuctelie BeuiecTtBa 1 cMecu. CriocoObl 1 bu6anorexa IIOK
paszecHus cMecei https://m.edsoo.ru/ff0d26ca
5 |[I[Ipaktuueckas pabota Ne 2 «Paznenenne | 1 1 bubnuoreka [JOK
cMecel (Ha mpuMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
TIOBAPEHHOM COJIN)»
6 ||ATOMBI U MOJIEKYJIBI 1 bubnmnoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
7 | XuMHYECKHE DJIEMEHTHI. 3HAKH 1 bu6anorexa [JOK
(CMMBOJIBI) XUMUYECKHUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |IIpocTbie U CIOXKHBIE BEIIECTBA 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢
9 | ATOMHO-MOJEKYISPHOE yYeHHUE 1 bubamnoreka [{OK
https://m.edsoo.ru/ff0d2d50
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue
10 ||3akoH MOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmmoreka IIOK
Xumuueckasi popmyia. BaieHTHOCTB https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYCCKHX JICMCHTOB
11 ||OtHOCHTECIBLHAS aTOMHAs Macca. 1 bu6anorexa IJOK
OTHOCHTEbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas 10JIsI XUMHYECKOTO DJICMECHTA 1 bu6anorexa IJOK
B COCAUHCHUHU https://m.edsoo.ru/ff0d350c
13 |KonmuectBo BemnecTBa. Mob. 1 bu6anorexa IIOK
MonsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 | ®wusnueckue ¥ XUMHUUICCKHE SIBJICHHS. 1 bu6anorexa IIOK
XUMHYECKas peaKITus https://m.edsoo.ru/ff0d37fa
15 ||[ITpu3Haku U yCI0BUS TPOTEKAHUS 1 bubnuoreka [IOK
XUMHYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 (3akoH coxpaHEHHUS MAaCChl BEIICCTB. 1 but6mmoreka IIOK
XYUMHYCCKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 |BeraucieHus KojaudecTBa, MacChl 1 bubnuoreka [IOK
BEIIICCTBA 10 YPABHECHUSAM XUMUYCCKUX https://m.edsoo.ru/ff0d5708
peakiuin
18 |Knaccudukarms XUMUYECKUX peaKIuit 1 bubnuoreka [JOK

(coequHeHMs, Pa3IOKECHUS, 3aMEIIICHNUS,

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aJaHHe
19 |M. B. JIoMOHOCOB — y4EHBIN- 1 bubmmnorexa [{OK
sHIEKIoneaucT. O000IIeHe U https://m.edsoo.ru/ff0d40c4
CUCTEMATU3aLUs 3HAHUU
20 |Koutponbhas pabota Nel o teme 1 1 bubnmnoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
21 |[lepBble MONBITKK KiIaccuukanuu 1 bubmmnoreka [IOK
XUMUYECKHUX dJIeMEeHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IpyIIax CXOJAHBIX AJIEMEHTOB
22 |[lepmonnueckuii 3aK0H U 1 bubamnorexa [IOK
[leproamueckas cucTeMa XUMHUYIECKHIX https://m.edsoo.ru/00ada52c
sanemenToB 1. 1. MenneneeBa
23 |Ilepuoibl, TPYNIIIBI, TOATPYIIITHI 1 bubnuoreka [JOK
https://m.edsoo.ru/00ada52c
24 |Ctpoenue atomoB. CocTaB aTOMHBIX 1 bubnuoreka [JOK
sep. M3oTorbl https://m.edsoo.ru/00ada342
25 |CtpoeHue 37eKTpOHHBIX 000I04YEK 1 bubnmnoreka [{OK
aTOMOB 3J1eMeHTOB [leproandeckoit https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
26 |XapakTepuCTHKa XUMUYECKOTO AieMenTal 1 bubnuoreka [JOK
o ero noJjoxxeHuto B [lepuogudeckoit https://m.edsoo.ru/00ada824
cucteme /1. 1. Menneneena
27 |3nauenwue [lepmoamueckoro 3akoHa s 1 bubnuoreka [JOK

pa3BUTHUS HAYKU U NpakTuku. /1. W.

https://m.edsoo.ru/00ada96e
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue

MenpaeneeB — y4€HbIN, NEAATOT U

rpaKIaHuH
28 ||Pe3epBHblil ypok. O0001IeHIE U 1 bubnuoreka [JOK

CHUCTEMATH3aLINs 3HAHUI https://m.edsoo.ru/00adb33c
29 |KontponbHas pabota Ne2 no teme 1 1 bubmmnoreka [IOK

«CTpoeHne aToMa. XUMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
30 |[DneKTpooTpHUIIaTEILHOCTh AaTOMOB 1 bubnuoreka [JOK

XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
31 |HMonHas xumudeckas CBSI3b 1 bu6anorexa IIOK

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

32 |[KoBasieHTHas OJIIpHAs] XUMUYECKas 1 bubnuoreka [JOK

CBS3b https://m.edsoo.ru/00adaab8
33 |[KoBasieHTHast HEMOJISIpHAS XUMUYECKas 1 bubnuoreka [JOK

CBS3b https://m.edsoo.ru/00adaab8
34 ||CterieHb OKUCIICHUS 1 bubnuoreka [IOK

https://m.edsoo.ru/00adae28

35 ||OkHCIUTENBHO-BOCCTAHOBUTEIBHBIE 1 bubnuoreka [IOK

peakuuu https://m.edsoo.ru/00adb076
36 ||OkucIHTEIN U BOCCTAHOBHTEIIN 1 bu6anorexa [JOK

https://m.edsoo.ru/00adb076
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aJaHHe

37 |[Pe3epBHbIil ypok. O000IIEHNE U 1 bubnuoreka [JOK
CHUCTEMaTH3allMs 3HAHUH 110 TeMe https://m.edsoo.ru/00ad9ch?2
«Ctpoenne aTroma. XUMHYECKas CBS3b)

38 |[Boznmyx — cMech razon. Cocras 1 bu6anorexa IJOK
BO31yXxa. Kucimopoa — sneMeHt u https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H

39 (Dusnueckne U XUMUYECKHE CBOMCTBA 1 bu6anorexa IIOK
KUCIOpoa (PeaKIuu OKHCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [Tonsarre 00 okcumax

40 ||CriocoObl mosTy4eHus1 KUCIOpoaa B 1 bubnuoreka [JOK
1a60paTOPUU U MPOMBIIIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumMeHeHne Kuciaopoaa

41 |TemnoBoit 3pDHEKT XUMUUECKOM 1 bubnuoreka [JOK
pEaKIuU, MMOHATHE O TEPMOXUMHUECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, 3K30- U YHJIOTCPMUICCKUX
PEaKIUIX

42 | TommBo (He(Th, yrojab U METaH). 1 bubnmnoreka [{OK
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHUS

43 |IIpakTudeckas pabota Ne 3 mo Teme 1 1 bubnuoreka [JOK

«ITonmydyenue u cobupaHue KuCIopoa,
HU3YYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue
44 |BonopoJ — 3JIEMEHT U MPOCTOE 1 bubmmnorexa [{OK
BeniecTBo. HaxoxxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
45 |®du3nyeckue U XUMAYECKUE CBOMCTBA 1 bu6anorexa [JOK
Bojopoja. [Ipumenenue Boiopoia https://m.edsoo.ru/ff0d4dd0
46 |ITonsaTue 0 KUCIOTaX U COJIIX 1 bu6anorexa IJOK
https://m.edsoo.ru/ff0d50d2
47 ||CiocoOsl mosTy4eHus: BOJOPOa B 1 bu6anorexa IIOK
nabopaTopuun https://m.edsoo.ru/ff0d4dd0
48 |IIpakTtuueckas padorta Ne 4 mo Teme 1 1 bubmmnorexa [{IOK
«ITonyuenue u cobupanue BoI0PO/Ia, https://m.edsoo.ru/ff0d4f42
M3yYeHHUE eTO CBOWCTBY»
49 |MomnspHblii 00BEM ra3oB. 3aKoH 1 bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
50 |Berumcnenus o0bE€Ma, KOJIMYECTBA 1 bubnuoreka [IOK
BEIICCTBA T'a3a 110 €ro H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
51 |Berumcnenus o0bEMOB ra30B 110 1 bubnuoreka [IOK
YpaBHEHUIO PeaKkiliy Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
52 |®wu3nueckre u XHMUYECKHE CBOMCTBA 1 bu6anorexa [JOK

BOJIBI

https://m.edsoo.ru/ff0d587a
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/m Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue

53 |CoctaB ocHOBaHwmil. [loHsaTue 06 1 bubmmoreka IIOK
WHJINKaTOpax https://m.edsoo.ru/ff0d59e2

54 |Boxga xak pactBopuTtenb. Hacwimennsie u|| 1 bubnuoreka [JOK
HCHACHIIIIEHHBIC pacTBOpPbI. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE

55 |[[Ipaktuueckas pabora Ne 5 o Teme 1 1 bubnuoreka [JOK
«IIpuroToBieHne pacTBOPOB C https://m.edsoo.ru/ff0d5eba
OnpeAeIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIECTBA»

56 |[KonTtponbHas padora Ne3 o Teme 1 1 bubnuoreka [JOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

57 |Oxcuabl: cocTaB, KiaccuuKaius, 1 bubnmnorexa [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

58 |[[TomyyeHnue u XuMHUUYECKHE CBOMCTBA 1 bubnuoreka [JOK
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

59 [OcHoBaHus: cocTaB, KiaccupuKanus, 1 1 bubnmnoreka [{OK
HOMEHKIIaTypa. / Becepoccuiickas https://m.edsoo.ru/ff0d67ca
MpoBepoYHas padboTa

60 |[lomyueHune m XUMHUYECKHE CBOMCTBA 1 bubnuoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

61 |Kucmotsi: coctas, kinaccuduxams, 1 bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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Ne Tema ypoka KomnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Kontponsusie || [Tpaktuueckue || A3YHCHAA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMalTHee 3aaHue
62 |[lonyyeHue u XuMHYECKHE CBOMCTBA 1 bubmmnorexa [{OK
KHCIIOT https://m.edsoo.ru/ffOdfee2
63 ||Conu (cpenHue): HOMEHKIATypa, 1 bubnuoreka [JOK
CHOCOOBI TOJTYYCHHS, XUMHUYCCKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
64 |[Ipaktuueckas pabota Ne 6. Pemenue 1 1 bubnuoreka [JOK
OKCIIEPUMEHTAIBHBIX 33124 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HCOPTaHUYECKHUX
COEIMHEHUI»
65 |['eHeTnueckas CBsI3b MEXKIY KiIaccaMu 1 bu6anorexa IIOK
HEOPraHUYECKUX COCAMHCHUH https://m.edsoo.ru/00ad9a50
66 |KontpoabHas padorta Ned mo teme 1 1 bubnuoreka [JOK
"OCHOBHBIC KJTACCHI HEOPTaHUICCKUX https://m.edsoo.ru/00ad9ela
coequHeHn"
67 ||O000IIEeHNE U CUCTEMATU3ALNS 3HAHUN 1 but6mmoreka IIOK
https://m.edsoo.ru/00ad9ch?2
68 |PesepHblii ypok. O0001IEHNE U 1 bubnmnoreka [{OK
cUCTEMAaTH3aIMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 4
[TPOTPAMME
9 KUJIACC

31



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aaHue
1 |Ilepuonuueckuii 3akoH. [lepuonnueckas 1 BBenute |bubmuoreka LIOK
CHUCTeMa XUMHYECKHUX demMeHToB J]. U. naty (https://m.edsoo.ru/00adb59e
Menneneesa
2 (3aKOHOMEpPHOCTU B U3BMEHEHUU CBOMCTB 1 BBeauTe |bubmmorexka [JOK
XAMUYECKHUX JICMEHTOB MEPBBIX TPEX nary |[https://m.edsoo.ru/00adb6b6
(505 (i (0):
3 |[Knaccudukamnus u HOMEHKIAaTypa 1 BBeauTe |bubmmoreka [JOK
HEOPraHUYCCKUX BEIICCTB naty |https://m.edsoo.ru/00adb7e2
4  ||Buabl XUMUYECKOM CBSA3U U THIIBI 1 BBeauTe |bubanorexa IJOK
KPUCTAJUIMYECKUX PEIIETOK naty |https://m.edsoo.ru/00adbac6
5 ||[KontponbHas paborta Nel mo teme 1 1 BBEIUTE
«IToBTOpEeHue u yriryoieHne 3HaHUN JaTy
OCHOBHBIX pa3iesioB Kypca 8 Kiiacca»
6 (Knaccudukanms xumudeckux peakmuii mo|| 1 BBeauTe |bubanorexa IJOK
Pa3IUYHBIM ITPU3HAKAM naty | https://m.edsoo.ru/00adbch0O
7 |IToHsiITHE O CKOPOCTH XUMHUYECKOM 1 BBeautTe |bubamoreka [JOK
peakuuu. [ToHATHE O TOMOTCHHBIX U naty |https://m.edsoo.ru/00adbe9a
TrE€TEPOTrE€HHBIX PEAKIUAX
8 |[loHsiTHE O XUMUYECKOM PABHOBECHH. 1 BBeauTe |bubnunorexa [HOK
®dakTophbl, BIUSIONINE HA CKOPOCTh naty (https://m.edsoo.ru/00adc28c

XUMHYECKON PCaKINH U IIOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHA
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aaHue
9 ||OKuCIUTEIhHO-BOCCTAHOBUTEIIHHBIC 1 BBeauTe |bubamoreka [JOK
peaKIK naty |https://m.edsoo.ru/0O0adcade
10 |[Teopus 35I€KTPOAUTHUECKON 1 BBenute |bubmuoreka LIOK
nuccoranuu. CHIbHBIE U ci1a0ble naty (https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 |HMoHHble ypaBHEHUS peakuit 1 BBenute |[bubmmoreka LIOK
naty (https://m.edsoo.ru/00add448
12 | XuMuHuecKkue CBOMCTBA KUCIOT U 1 BBeauTe |bubanorexa [JOK
OCHOBaHHH B CBETE MPECTABICHUI 00 naty |https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHICCKON JTUCCOIUAIINH
13 | XuMuuecKkue CBOMCTBA COJIEA B CBETE 1 BBeauTe |bubanorexa IJOK
IpeICTaBICHUH 00 AICKTPOTUTHICCKOM naty | https://m.edsoo.ru/00add8b2
JUCCOILIMALINN
14 |IlonsiTue O TUAPOIU3E COJICH 1 BBeauTe |bubanorexa IJOK
naty | https://m.edsoo.ru/00add9d4
15 |O0o006mmenne 1 cucTeMaTU3aus 3HaHU 1 BBeautTe |bubamoreka [JOK
naty | https://m.edsoo.ru/00addd12
16 |IIpakTuyeckas pabora Ne 1. «Pemenue 1 1 BBeauTe |bubnunorexa [HOK
AKCIIEPUMEHTAITBHBIX 337124 naty | https://m.edsoo.ru/00addbfa
17 |KontponwsHas pabora Ne2 mo teme 1 1 BBeauTe |bubnunorexa [HOK
«INEKTPONMTHICCKAS TUCCOIHAITHS. naty | https://m.edsoo.ru/00addecO

XVWMHUYECKHUE PEAKIINH B PACTBOPAX)
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE

n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U

paGoTHl paGoTHI JIOMaIlTHEee 3aJaHHe

18 |OOmas xapakTepucThKa rajoreHoB. 1 BBeauTe |bubnmorexka [JOK
XUMHUYECKUE CBOMCTBA HAa MPUMEPE XJI0pa nary |[https://m.edsoo.ru/00addfe2

19 |XnopoBogopos. CossiHast KMUCIIOTA, 1 BBeauTe |bubnmorexka [JOK
XHUMHUYECKUE CBOMCTBA, MOJyUYCHUE, naty |https://m.edsoo.ru/00adel04
MPUMEHEHUE

20 |[Ipaktuueckas padora Ne 2 o Teme 1 BBenute |[bubmmoreka LIOK
«ITomy4eHne consTHOM KUCIIOTHI, H3yYeHUE naty (https://m.edsoo.ru/00ade348
€€ CBOUCTB)»

21 |BbrumciieHus 1no ypaBHEHUSIM 1 BBenute |[bubmmoreka [IOK
XUMHYECKUX PEaKIINi, €CIIN OJIMH U3 naty |https://m.edsoo.ru/00ade488
peareHToB JIaH B N30BITKE

22 ||OOmas xapakTepucTuka neMeHToB VIA- || 1 BBequTe |brnbmmorexa LIOK
TPYIIIBI naty |https://m.edsoo.ru/00ade64a

23 |AnnoTporiHbie MOAU(UKAIIUNA CEPHI. 1 BBeauTe |bubanorexa IJOK
Haxosxaenue cepbl U €€ COeIMHCHUI B naty |https://m.edsoo.ru/00ade64a
npupojiec. XUMUYECKUE CBOMCTBA CEPBI

24 |CepoBomopo, cTpoeHue, Gu3nuecKue u 1 BBenute ||bubmmoreka [IOK
XUMHYECKUE CBOMCTBA naty |https://m.edsoo.ru/00ade802

25 |Okcunbl cepol. CepHasi KHCIIOTA, 1 BBeauTe |bubnunorexa [HOK
duznueckre 1 XUMUYECKHUEe CBOMCTBA, naty (https://m.edsoo.ru/00adea28
MPUMEHEHUE

26 |XuMu4ecKue peakinu, JeKalme B 1 BBeauTe |bubnunorexa [HOK
OCHOBE MPOMBITIUICHHOTO CIToc00a naty (https://m.edsoo.ru/00adec8a
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHl paGoTHI JIOMalTHee 3aJaHue
IIOJIy4YECHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsI3HCHUE OKPY KAFOIICH
CpEeIlbl COCTMHEHUSIMH CEPBI
27 |Berunciienme MaccoBOM JOJIM BBIXOJA 1 BBeauTe |bubanorexa LJOK
NPOIYKTA PeaKIfu nary |[https://m.edsoo.ru/00adec8a
28 |O6mias xapakTepuCTHKa 31eMEHTOB V A- 1 BBenute |[bubmmoreka LIOK
rpymnmbl. A30T, paclipoCTpaHEeHUE B naty |https://m.edsoo.ru/00adeea6
npupojie, GU3nYecKre U XUMHUYECKUE
CBOMCTBA
29 |Ammuak, ero (U3NYECKHE U XUMUYECKUE 1 BBeauTe |bubanorexa [JOK
CBOWCTBA, TIOJyYCHHUE U IPUMCHEHUE naty |https://m.edsoo.ru/00adf004
30 |IIpakTuueckas pabora Ne 3 o Teme 1 1 BBeauTe |bubmmoreka [JOK
«ITonyuenne aMMuaka, H3y4eHHE €ro naty |https://m.edsoo.ru/00adf180
CBOWCTB»
31 |A3oTHas kucioTa, e€ GU3NIECKUe U 1 BBeautTe |buoamoreka [JOK
XAMHUYECKHAE CBOMCTBA naty |https://m.edsoo.ru/00adf306
32 ||Mcnonp3oBaHKe HUTPATOB U COJICH 1 BBeautTe |bubamoreka [JOK
aMMOHHUS B KaU€CTBE MUHEPAIBHBIX naty (https://m.edsoo.ru/00adf518

ynoOpeHnid. XUMUYIECKOE 3arpsI3HCHHE
OKPY’KAIOIIEH CPpEAbl COCTMHEHUSIMU
azora
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE

n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U

paGoTHl paGoTHI JIOMaIlTHEee 3aJaHHe

33 |Dochop. Oxcun dhochopa (V) u 1 BBeauTe |bubnmorexka [JOK
dochopnas kuciora, hpusnuecKue u naty (https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJIYYECHHUE

34 |Wcnonb3oBanue GpochaTroB B KAUECTBE 1 BBeauTe |bubmmorexka [JOK
MUHEPAIbHBIX YA00pEHHIA. 3arps3HeHUE nary ||https://m.edsoo.ru/00adfc20
MPUPOAHON cpebl hochaTtaMu

35 ||Yraepona, pacnpocTpaHeHHE B PUPOJIE, 1 BBeauTe |bubmmoreka [JOK
(du3HUECKHEe U XUMUYICCKHE CBOMCTBA naty |https://m.edsoo.ru/00adfd9c

36 ||Oxkcunpl yraepoa, ux GU3nIecKue u 1 BBeauTe |bubmmoreka [JOK
XAMHUYECKHUE CBOMCTBA. JKOJIOTHUYECKUE naty |https://m.edsoo.ru/00adfebe
poOJIEMBl, CBA3aHHBIE C OKCHIIOM
yraepona (IV)

37 |YrompHas KUCIOTA U €€ COJIN 1 BBeauTe |bubanorexa IJOK

naty | https://m.edsoo.ru/00ae006¢

38 |[Ipaktuueckas padota Ne 4 mo Teme 1 1 BBenute ||bubmmoreka [IOK
"Tlony4yeHue yrieKucioro rasa. naty | https://m.edsoo.ru/00ae027e
KauecTBeHnHas peakiys Ha KapOOHAT-HOH"

39 |[lepBoHavanmbHbBIC TOHATHS 00 1 BBeauTe |bubnunorexa [HOK
OpraHMYECKUX BEIIEeCTBaX KakK O naty |https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepoaa

40 |Kpemnwuii u ero coequHeHuUs 1 BBeauTe |bubnunorexa [HOK

nmaty |https://m.edsoo.ru/00ae080a
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aaHue
41 |IIpaktuueckas padota Ne 5. Pemenue 1 1 BBenute |bubmuoreka LIOK
IKCIICPUMEHTAIBHBIX 33124 110 TEMe nary |[https://m.edsoo.ru/00ae0bf2
«BaxHene HeMeTaJuIbl U UX
COCTMHEHUSD
42 |KontponbHas pabota Ne3 mo teme 1 BBenute |[bubmmoreka LIOK
«BaxkHeinne HeMeTauIbl U UX naty |https://m.edsoo.ru/00ae0el8
COCTMHEHUSD
43 ||O61mmas xapakTepUCTUKA XUMUICCKHUX 1 BBeauTe |bubmmorexka [JOK
AJIEMEHTOB — METAJUIOB. MeTanueckas naty | https://m.edsoo.ru/00ae103e
CBSI3b U METAJTUYECKAS] KPUCTAIITUYCCKASI
peméTka. PU3n4ecKue CBOMCTBA
METaJJIOB
44 | XuMHUUYeCKHE CBOMCTBA METAJIJIOB. 1 BBeauTe |bubanorexa IJOK
DACKTPOXUMHUYCCKHUH PsIJT HATTPSKCHUH naty |https://m.edsoo.ru/00ael156
METaJJIOB
45 ||O6mmme criocoObl MOTYyYSHUST METAIIIIOB. 1 BBeautTe |bubamoreka [JOK
CrnaBbl. Beruncnenus mo ypaBHEHUAM naty | https://m.edsoo.ru/00ael156
XUMHYECKUX PEAKIIN, €CIIM OJIUH U3
pPEareHToB COACPKUT IPUMECH
46 |[TonsiTHE O KOPPO3UU METAIIOB 1 BBeauTe |bubnunorexa [HOK
naty | https://m.edsoo.ru/00ael278
47 |lllenounbie METAJIBI 1 BBeauTe |bubnmoreka [IOK
naty |https://m.edsoo.ru/00ael4b2
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/m Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTebHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHee 3aaHue
48 ||Oxcuabl U TUAPOKCUIBI HATPUS U KalUs 1 BBeauTe |bubnmorexka [JOK
naty |https://m.edsoo.ru/00ael4b?2
49 |lllenouyno3eMenbHbIC METAUTBI — Kaablimid | 1 BBeauTe |bubnamoreka [JOK
1 MarHuu naty |https://m.edsoo.ru/00ael5e8
50 |Baxueiimue coefUHEHNS KaJIbIIUI 1 BBeauTe |bubanorexa [JOK
nary ||https://m.edsoo.ru/00ael5e8
51 |O0o01eHne 1 cucTeMaTu3anys 3HaHUN 1 BBEJIUTE
naTy
52 |KEcTkocTh BOJBI U CIOCOOBI €€ 1 BBeauTe |bubanorexa IJOK
yCTpaHCHHUS naty (https://m.edsoo.ru/00ae1886
53 |[IpakTuueckas padora Ne 6 o Teme 1 1 BBeauTe |bubmmoreka [JOK
"YKEcTKOCTh BOABI 1 METOBI €6 naty |https://m.edsoo.ru/00aelae8
ycTpaHeHus "
54 |AnroMuHUN 1 BBeautTe |bubamoreka [JOK
naty | https://m.edsoo.ru/00aelc64
55 |AMmdoTepHbIe CBOMCTBA OKCHIA U 1 BBeautTe |bubamoreka [JOK
THIPOKCHIA naty | https://m.edsoo.ru/00aelc64
56 |XKeme3o 1 BBeauTe |bubanorexa [JOK
naty | https://m.edsoo.ru/00aeld86
57 ||Oxkcunpl, rtuApoKcUabl U conu xenesa (1) 1 BBeauTe |bubnunorexa [HOK
u xenesa (III) naty |https://m.edsoo.ru/00ae35e6
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE

n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U

paGoTHI paGoTHI JIOMaIlTHee 3aaHue

58 ||O6001IeHre U cucTeMaTU3aIus 3HaHU! 1 BBEJIUTE

TaTy

59 |IIpakTuueckas pabora Ne 7. Pemienue 1 BBeauTe |bubnmorexka [JOK
OKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME naty |https://m.edsoo.ru/00ae3de8
«BakHe#mme MeTaIbl U UX
COCTMHCHUS»

60 (Bwruucienus mo ypaBHEHUSIM 1 BBeauTe |bubmmoreka [JOK
XUMHYECKUX PEaKIINi, €CIIN OJIMH U3 naty | https://m.edsoo.ru/00ael750
pPEarcHTOB JaH B U30BITKE WM COACPIKUT
npuMecH. BeraucieHus MaccoBOM J10TH
BBIXO/Ia MPOAYKTA PEAKIINH

61 ||O000ImIEHNE U cucTEMATHU3AIINS 3HAHUI 1 BBEJIUTE

naTy

62 |KontponwsHas padota Ned o teme 1 1 BBEJIUTE
«Baxaenmmue MeTaIbl U UX Jary
COEIIMHEHUSD

63 (BemecTBa u MaTepHabl B OBCETHEBHOM 1 BBeautTe |bubamoreka [JOK
KU3HU YEJIOBEKA naty (https://m.edsoo.ru/00ae3f50

64 |XuMuueckoe 3arpsi3HeHHE OKPY KArOIIeH 1 BBeauTe |bubnunorexa [HOK
Cpenbl naty (https://m.edsoo.ru/00ae4270

65 |Posnb xumMuu B pereHn 3KOIOTHIECKIX 1 BBeauTe |bubnunorexa [HOK
npobiem naty (https://m.edsoo.ru/00ae4270
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Ne Tema ypoka KomnuectBo yacos Hara DnexkTpoHHbIE HU(POBBIE
n/n Beero| Konrponbhbie | [Ipaxtnaeckue | A3YHCHUA oOpa3oBaTelbHbIE PECYPCHI U
paGoTHI paGoTHI JIOMaIlTHEee 3aJaHHe
66 (PesepBHblii ypok. O0001IEHNE U 1 BBeauTe |bubnmorexka [JOK
CHUCTeMAaTH3allns 3HAHUH naty |https://m.edsoo.ru/00ae0dOa
67 (PesepBHblii ypok. O0001IEHNE U 1 BBeauTe |bubnmorexka [JOK
CHUCTEMATH3aLMs 3HAHUU naty (https://m.edsoo.ru/00adb33c
68 (PesepBHblii ypok. O0001ICHUE U 1 BBeauTe |bubmmorexa [JOK
CHUCTEMATHU3ALMs 3HAHUU naty |https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I1O 7
[TPOI'PAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJILHON MTPOT'PAMMBI

8 KUIACC
Kon . .
T T IIpoBepsieMble NpeaMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJibTaTa
1 ITo Teme: «IlepBoHauanbHbIE XUMUUECKUE TTOHSITHS

PacKpbhIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSATHI: aTOM, MOJIEKYyJia, XUMUUYECKUU AJIEMEHT, MPOCTOe
BEIIECTBO, CII0KHOE BEUIECTBO, CMECh (OHOPOIHASI U HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs

11 U MOJIEKYJISipHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas MO XUMHUYECKOTO
JJIEMEHTa B COCJAMHEHUHU, MOJSPHBIM O00BEM, XUMHUYECKas PEaKIvs, KiIacCU(UKAIMs peakiuil: peakiuu
COCIMHEHUS, PEaKIIUU Pa3IOKEHUs, PEaKIIMU 3aMeIICHUs, peaKkIiui oOMeHa, IK30- ¥ YHJIOTEPMUUYECKHUE pPeak-
IIUH, TeTUIOBOM 3 (HEKT peakiuu, pacTBOp, MacCOBas J0JIs BellecTBa (MPOIEHTHAsI KOHIIEHTPAIUs ) B pAaCTBOPE

19 MILTIOCTPUPOBATD B3AUMOCBA3H OCHOBHBIX XHMUYECKHX MOHSTUI ¥ MPUMEHATb 3TU TOHSTHS MPU OMHCAHUU
BEIIECTB U UX MPEBPAIICHUI

13 ACIONB30BATh XMMUYECKYIO CHMBOIMKY LA COCTABICHUS dbopMynT BElIeCTB M YpaBHEHUN XUMHUYECKUX
peakuui

14 PacKphIBaTh CMBICT 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO

' y4€HUs, 3aKOHA ABOTaAPO

1.5 OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUAX

16 KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIUU (110 YUCITY M COCTaBY YYACTBYIOIIMX B PEAKIIMH BEHIECTB, II0
TerIoBoMY b HeKTy)

1.7 BBIYHCJISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB

1.8 BBIYUCIISITh MAaCCOBYIO JIOJIF0O XUMUYECKOTO AJIeMEeHTa 1o (hopMyJie COeTMHEHNUS,

1.9 BBIYHCJISITh MAaCCOBYIO JI0JIF0 BEIIECTBA B pACTBOPE
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Kon

IIpoBepsiemble MpeaAMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMBbl

NpOBEPSIEMOro
OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJibTaTa

110 OPUMEHATh €CTECTBEHHOHAYYHbIE METOABbl MO3HAHUA — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHUE,

AKCIEPUMEHT (peasIbHBIM U MBICIICHHBI )
2 ITo Teme: «Baxuenmue npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB)

2.1 pPacCKpBIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHSTUN: OKCUJ, KUCIIOTA, OCHOBAHHUE, COJIb

2.2 ONpeJeNISITh MPUHAJJIEKHOCTh BEIIECTB K ONPEAIEHHOMY KJIACCY COeIMHEHHH 1o hopmyaam

2.3 KJacCU(UIUPOBATH HEOPTraHMUYECKUE BEIIECTBA

54 XapaKTepu30oBaTh (OMHUCHIBATH) OOIIUE XUMHUYECKHE CBOICTBa BEILIECTB PA3IHYHBIX KJIaCCOB, MOATBEPI A
OMHMCaHNe MPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIONIUX XUMHUYCCKUX PEAKITUI

25 IPOrHO3UPOBATH CBOﬁCTBaUBeHIeCTB B 3aBHUCHMOCTH OT X KaU€CTBEHHOI'0 COCTaBa, BO3MOXHOCTH MTPOTEKaAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUIX
CJieIoBaTh MpaBWiaM TIOJIb30BaHUS XUMHUYECKOM MOCYZoiM M JabopaTOpHBIM OOOpYJOBaHUEM, a TaAKKe
npaBWiiaM OOpallleHHs] C BEIIECTBAMHU B COOTBETCTBHM C WHCTPYKIHSIMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX

26 XUMUMECKHX OIBITOB IO MONY4EHUIO cofiI/IpaHmo Ea300613a3H1>1x BELLLECTB (Bomopona U KHCIOPOJa),
IPUTOTOBJIEHUIO PACTBOPOB C OINPEAEIEHHOW MAaCCOBOM J10J€H PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
IPOBOJIUTh XUMHUUYECKUE SKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB WIENOYEW M KHUCIOT C MOMOILIBIO
UHIUKATOPOB (TakMyc, peHondTanenH, METUIOPAHK U IPYTHE)

2.7 IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW PEAKIINU

3 ITo teme: «llepnognueckuii 3akoH u Ileprnoanueckas cucrema xumuueckux 3yeMeHToB . 1. Menneneena.

Crpoenue atoMoB. XUMUYECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
PAcCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHM: SIAPO aToMa, 3JIEKTPOHHBIM CIOM aToMa, aTOMHas

3.1 opbuTanb, paaMyc aroma, XHMHYECKas CBA3b, TOJSpHAsT W HEMOJIIpHAs KOBAJICHTHAs  CBS3b,
AIEKTPOOTPULIATENIBHOCTh, HOHHAS CBSI3b, HOH, KATHOH, AaHHOH, CTETIEHb OKUCIICHUS

3.2 KJIACCU(UIIMPOBATH XUMHUYECKHE DJIEMEHTHI
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Kon

IIpoBepsiemble MpeaAMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMBbl

NpOBEPSIEMOro
OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJibTaTa

ONMKCHIBATh M XapakTepuszoBaTh TabnuuHyro (opmy llepuoanydeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:

3.3 pas3nuyarh NOHSTHS «TJlaBHas noarpymnmna (A rpynna)» u «mobounas noarpynmna (b rpynma)y, «Mamsie» u
«00JIBIIINE)» TEPUOIBI

34 packpeiBaTh cMmbicn  [lepuonmnueckoro 3akona .M. MenaeneeBa: J1€MOHCTPUPOBATH IMOHUMAaHHE
NEPHOJUUYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHX 3JIEMEHTOB OT UX nosioxkeHus B [lepuoanueckoit cucteme
COOTHOCHUTH 0003HAaUEHUs1, KOTOpble UMetoTcs B Tabmune «llepuoanyeckas cucreMa XUMHUECKUX 3JIEMEHTOB

3.5 J.W. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3aps] sapa, 0011Iee YUCIIO MIEKTPOHOB U paclpeie]IeHIe UX MO SJIEKTPOHHBIM CJIOSIM)

3.6 OTPEJIENISITh CTETIEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

3.7 OTNPEJIENISITh BUJI XUMUYECKON CBA3M (KOBAJICHTHAS] M HOHHASI)B HEOPTAHHUUECKUX COCTMHEHUSIX

9 KJIACC
Kon . .
T T IIpoBepsieMble mpeAMeTHBIE Pe3yJabTAThI OCBOEHHS OCHOBHOI 00pa3oBaTeibHOW MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30oBaHUs
pe3yJbTaTa
1 ITo teme: «BenecTBO 1 XUMHUYECKast pPEAKIIHS

packpplBaTh CMBICII OCHOBHBIX XMMHYECKUX [IOHATHUN: PACTBOP, 3JIEKTPOJUTHI, HE3IEKTPOIUTHI,
AIIEKTPOJIUTHYECKAs] TUCCOLMALINS, PEAKIUH HOHHOIO OOMEHa, KaTalau3aTop, XMMUYECKOE pPaBHOBECHUE,

11 oOpatuMble M HEOOpaTHMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, OKHCIUTEb,
BOCCTAHOBHUTENb, OKHUCICHUE U BOCCTAHOBJCHHE, aJJIOTPOMNHUs, aM(pOTEPHOCTh, XUMHYECKas CBA3b
(KOBAJICHTHAasl, WOHHAs, METAJNIMYECKas), KPUCTAINIMYECKas pEIIETKa, CIUIaBbl, CKOPOCTh XHMHYECKOU
peakuuu
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Kon

IIpoBepsiemble MpeaAMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMBbl

MPOBEPSAEMOro
OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJbTara

19 WIUIIOCTPHPOBATH B3aNMOCBA3h OCHOBHBIX XHMU'IECKHX MNOHSTUNA U MPUMEHSTh ATU MOHATHUS MPU OMUCAHUU
BEIIECTB M MX MPEBpaICHUI

13 COCTaBJISITh YPABHEHUSI JJIEKTPOJUTUUECKOW JUCCOLMALMM KHUCJOT, IIEJIOYed U COJIeH, TMOJIHbIE
U COKpaIEHHbIE ypaBHEHUS PeaKIuii HOHHOTO0 OOMEHa

14 pacKpbIBaTh  CYIIHOCTh  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMUA  TOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca dTUX peakIui

1.5 ITPOBOJIUTH PACUETHI TT0 YPABHEHUIO XUMHUYECKON PEaKIINu

2 ITo Temam: «HemeTtaiibl U UX cOeTMHEHUSI» U «MeTallbl U UX COCTUHEHUSI

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHeUpUUECKHE XHUMUYECKHE CBOMCTBA IPOCTHIX M CIOXKHBIX

2.1 BEIIIECTB, MOATBEPKIasl ONMUCAHUE MPUMEPAMH MOJEKYJISPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX peakui

29 COCTaBJATh YypPaBHEHUs pPEaKLUMil, MOATBEPKIAIOUIUX CYHIECTBOBAHUE TIE€HETHUYECKON CBSI3M MEKIY
BEIIECTBAMU Pa3JIMYHBIX KJIACCOB

23 [POrHO3UPOBATE CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3MOKHOCTU MTPOTEKAHUSI XUMHUYECKHUX
PEBpAIIEHUI B PA3JIMYHBIX YCIOBHIX
CleloBaTh MpaBWJaM TOJb30BaHUS XMUMHUYECKOW MOCYyAOW W JabopaTOpHBIM OOOpYIAOBaHUEM, a TaAKKe

2.4 npaBwiiaM OOpallleHHs] C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB M0 MOJIYYCHUIO U COOMPaHUIO Ta3000pa3HbIX BENIECTB (AMMHAKa U YIIIEKUCIIOTO rasa)
POBOJIUTH PEAKILIMH, TOATBEPKAAOLINE KAYECTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB: pACIIO3HABATH ONBITHBIM

2.5 myTEéM XJIOpUI-, OpOMUI, HOAUT, KapOOHAT, pocdaT, CUINKAT, CylIb(]art, THIAPOKCH NOHBI, KATHOHBI AMMOHUS,
MOHBI H3YUYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BEIIECTB

3 ITo Teme: «XuMuUs 1 OKpyXKaromas cpeiay
3.1 pPACKPBIBATh CMBICJI OCHOBHBIX XuMHYeCKuX noHAThii: [1JIK BemecTBa; KOppo3usi METALIOB
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Kon

IIpoBepsiemble MpeaAMeTHBIE Pe3yJbTAThl OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI POrPaMMBbl

NpoBepsieMoro
OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJibTaTa
MPUMEHATH OCHOBHBIE OINEpaIly MBICIIUTEIIBHON JCSTEILHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 00001IeHHE,
39 CHUCTEMATH3allUI0, BBISBICHUE MPUUYUHHO-CICICTBEHHBIX CBSA3€W — JJI1 M3Y4YEHUsS CBOMCTB BEIIECTB U

XUMHUYECKUX PEaKIIMil; €CTECTBEHHOHAaYYHbIE METO/IbI IO3HAHUS — HAOJII0ICHUE, U3MEPEHUE, MOJICIUPOBAHUE,
AKCTIIEPUMEHT (peasIbHBIA U MBICIICHHBIN )

MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS
8 KJIACC
Kon IIpoBepsieMbIil 3J1IEMEHT COEPKAHUSA
1 IlepBOHaYaIbHBIE XUMUYECKUE TTOHSITHUS
11 [Ipeamer xumuu. Ponp XuMuu B )KM3HH YeJIOBEeKa. XMMHsS B CHCTEME HayK. Tena u BemecTBa. Pu3nuecKkue CBOMCTBA
BEIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB
1.2 | [lonstue o Metogax nmo3Hanus B xuMuu. Yucteie BemniecTBa U cmecu. CriocoObl pa3ieneHus: cMece
13 ATOMBI U MOJEKYIbl. XUMUYECKUE AIeMEHThI. CUMBOJIbI XUMHYECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUYCHHE
Xumuueckast (opmysna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSHCTBAa COCTaBa BEIIECTB.
1.4 | OtHocuTenbHasA aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B
COCMHECHUU
15 KommuecTBo BemiectBa. Monbs. MonsipHas macca. B3anMoCBsI3b KOJIMYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX €IMHULL
BeniecTBa. Pacu€Tel mo popmyniaM XUMUYECKUX COCTMHEHUN
16 du3nyuecKkue U XUMUYECKUE SIBICHUS. XUMHUYECKas peakius v e€ NMpu3HaKu. 3aKOH COXPAHEHMSI MacChl BEIIECTB.
Xumuueckne ypaBHeHus. Kiaccudukaiums XuMIUIeCKuX peakiuii (COeAMHEHMS, Pa3JIOKEHUs, 3aMEIIICHNsI, 0OMEHA)
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Kon

1.7

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

XUMHUYECKHUI SIKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYA0M, C MpaBHIaMH padOThI B JAOOPATOPUH U TPUEMAMU
oOpameHust ¢ J1aboOpaTOpHBIM OOOPY/IOBaHUEM, H3YYEHHE U OINUCaHHe (U3NUECKUX CBOMCTB 00pas3ioB
HEOPraHUYECKUX BEIIECTB, HaOII0IeHne PU3NUecKuX (TUIaBJICHUE BOCKA, TasTHUE Jibjla, pACTUPAHUE caxapa B CTYIIKE,
KUTIEHHUE U KOHJIEHCAlUs BO/Ibl) U XUMHUYECKHUX (TOPEHUE CBEYH, TPOKAIIMBAHKE METHOM MPOBOJIOKH, B3aUMO/IEHCTBHE
Mena ¢ KMCIOTOM) sIBJE€HUH, HaOII0JeHuEe U ONMCAaHUE MPU3HAKOB MPOTEKaHUSI XUMHUECKUX peakuuid (pas3ioxeHue
caxapa, B3auMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOpUJIOM Oapus, paznoxenue runpokcuaa meau(ll) mpu narpeBanum,
B3auMo/ielicTBHE *kele3a ¢ pacTtBopoM cosid meau(Il), nzyuenue cnocoOoB pasjenenus cmecel (C TOMOUIbI0 MarHUTa,
¢unbTpoOBaHUE, BBIMAPUBAHME, AUCTWUISALMSA, XpoMarorpadus), NpPOBEIECHUE OYUCTKM IOBAPEHHOM COJIH,
HA0JII0/ICHNE U ONMCAHKUE PE3YJIbTATOB MTPOBEACHHUS OIBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXpaHEHUS! MacChl, CO3JJaHUE
Mojiesiel MOJIEKYJI (I1apOCTEePKHEBBIX)

Baxneiimue MPCACTABUTCIIN HCOPTAaHNYCCKNX BCIICCTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — snemeHT U mpocTtoe BemiecTBo. Haxoxxaenue xuciaopona B
npupoje, pu3nyeckue U XuMuueckue cBoicTa (peakiuu ropenus). Oxcunpl. [Ipumenenue kuciopoga. CrocoOb
MOJIyYeHUsT KUCJIOpoJia B Jlabopatopuu U MpombilnuieHHOCTU. KpyroBopor kucinopona B mpupoje. O30H — ajio-
TpoIrHas MoAuUKaIIs KUCI0opoaa

2.2

TeroBoit 3(pdekT XUMHUECKOW peakiuu, TePMOXUMHYECKHE YPaBHEHUS, DK30- M DHIOTEPMHUYECKHE PEaKIIUU.
TonnuBo: yrosb u MeTaH. 3arpsi3sHeHHe Bo3AyXa, YCUIeHHE NapHUKoBoro 3 dekra, pa3pyiieHrne 030HOBOTO CIIOs

2.3

Bonopon — anemenT u npocroe BemecTBo. Haxoxnenue Bomopoaa B nmpupoze, pusudeckre U XMMUYIECKHE CBOWCTBA,
PUMEHEHHE, CITIOCOOBI MmonydeHus. KucioTsl u conu

2.4

MonsipHbIii 00BEM ra3oB. Pacy&Thl M0 XMMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBOMCTBAa BOAbL. Boma kak pactBoputens. PacTtBopbl. HachllieHHbIE W HEHACBIIIEHHBIE PACTBOPHI.
PactBopumocTh BemiecTB B Boje. MaccoBasi 107151 BEUIECTBA B pacTBOpE. XUMHUUECKHUE CBOKMCTBA BOJIbl. OCHOBaHUSI.
Ponps pacTBOpoOB B Ipupozie U B KM3HHU 4eloBeKa. KpyroBopoT BoAbI B MpUPOAE. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ
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Kon

2.6

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Knaccudukanus Heoprannueckux coeauHenuil. Oxcuanl. Knaccudukanus okcuaos: coneodpasyromue (OCHOBHBIE,
KUCTIOTHBIE, aM(oTepHbIe) U HecosneoOpasytonie. Homenknarypa okcugoB. @uU3nyeckue U XUMUYECKHE CBOMCTBA
okcuoB. [lonyyeHue okCuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOpPUMBbIE OCHOBaHMs. HoMeHkiatypa OCHOBaHHM.
Du3nyecKkue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [losrydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. OuU3nUecKue U XUMHUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHOCcTH MeTtasuioB H.H. bekerosa. [lonyyeHue kucior

2.9

Conu. Homenknatypa coneit. @u3nyeckue U XuMudeckue cBoiicta coneil. [lonyuenue conen

2.10

I'eneTuueckas cBs3b MCIKIAY KJIACCaAMU HCOPTaHNYCCKHUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUM IKCTIEPUMEHT: KAYECTBEHHOE OTPEIeTICHUE COIepKaHMsI KUCIOpOo/1a B BO3IyXe, OJIydeHue, COOUpaHue,
pacrio3HaBaHUE W M3YYCHUE CBOWCTB KHUCIIOPOJa, HAOIIOICHUE B3aUMOJICHCTBHS BEIIECTB ¢ KUCIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U TIPEKpalieHus ropenust (rmokapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCUOB U OTTMCAHUE UX CBOWCTB,
NoJIydeHue, coOupaHue, pacro3HaBaHUEe M M3y4YeHHE CBOMCTB BOJIOpoJa (TOpEHHE), B3aUMOJECHCTBUE BOJOPOJIA C
okcugoMm meau(ll) (Bo3MoxkHO MCIONIB30BAaHUE BHIEOMATEPHAIOB), HAOIIOJEHUE 00pa3IOB BEUIECTB KOJINYECTBOM
1 Monb, uccnegoBaHHE OCOOCHHOCTEH pPACTBOPEHMsSI BEIIECTB C Pa3IMYHON pPacTBOPUMOCTBIO, MPHUTOTOBICHHE
pacTBOpPOB C OMNpPEIEIEHHON MaccOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, B3aWMOJICMCTBUME BOJBI C METaJLIAMU
(HaTpueM M KaJibI[ieM) (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), ONPEACICHNE PACTBOPOB KUCIIOT U IIEI0UEH
C MOMOIIBIO MHANKATOPOB, MCCIEOBAaHNE OOpa3I0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KIACCOB, HAOIIOACHUE
W3MEHEHUS OKPACKM MHIMKATOPOB B pacTBOpax KHCJIOT M IIeIOoYel, u3ydeHue B3aumojerctBus okcuaa meau(Il)
C PaCTBOPOM CEPHOM KHCIOThI, KHCIOT C METalNIaMH, PEaKlUHWil HEeWTpaau3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHMH, BBITECHEHUE OJTHOTO METajula IPYyTUM M3 paCTBOPA COJIM, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/]1a4 10 TEME
«BakHenume KJI1acchl HEOPTaHUYECKUX COETMHCHUI)

[lepuoanueckuii 3akoH u [leproanueckas cucrema xumudeckux sinemMenToB .M. Menneneesa. CTpoeHHe aTOMOB.
Xumunueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
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Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

[lepBbie MOMBITKU KJIAaCCU(PUKALMN XUMUYECKUX 3JIEMEHTOB. [[oHsATHE O rpynmax CXOAHBIX 3JEMEHTOB (ILEI0YHBIE U
3.1 | menoyHo3eMeNbHbIE METAIbI, TAJIOI€Hbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUJIBI U
TUAPOKCUBI
[lepnonnueckuii 3akoH. lleprnonnueckas cucrema xumuyeckux 3nmemeHToB .M. MenneneeBa. Kopotkonepuonnas u
3.2 nuHHOTIeproiHas ¢Gopmbl [lepuoguyeckoit cuctembl xumuueckux sneMeHToB [[.M. Menneneesa. Ilepuoast u
rpynmnbl. PU3MYECKUN CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIHI AIEMEHTA
Ctpoenune atomoB. CocTaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
3.3 20 xumuyeckux snemeHToB [lepuonnueckoii cuctemol .M. MenaeneeBa. XapakTepucTuKa XUMUYECKOTO 3JIEMEHTA
110 ero noJyiokeHuto B Ilepuonnueckon cucreme .M. Menneneesa
3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAUIMYECKUX WU HEMETAJUIMYECKUX
3.4 | cBoiicTB mo rpynmnaMm u nepuogam. 3HadeHue llepmomnueckoro 3axkoHa u [leprmoanyueckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB JUIs1 pa3BUTHUS HayKU U npakTuku. JI.1. MeHieneeB — yu€Hbll U rpak1aHUH
35 Xumuueckass cBsA3b. KoBalieHTHass (MOJIApHAs W HEMOJSApHasi) CBS3b. OJIEKTPOOTPULIATENIBHOCTh XUMHYECKHUX
' aneMeHTOB. MloHHas cBs3b
36 Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. I[Ipomecchl OKUCIEHUS W BOCCTAHOBIICHMS.
OKMCIHUTENIN U BOCCTAHOBUTEIN
XVUMHUYECKUI DKCTIEPUMEHT: M3yUeHHE OOpa3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJECHCTBUE THIAPOKCHIA
3.7 IIMHKAa C pPACTBOpPaMM KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OINBITOB, WUIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PeaKIUil (TOpeHUe, pEaKINKU Pa3I0KEHHS, COCTUHEHUS )
9 KUIIACC
Kon IIpoBepsieMblIil 3J1IEMEHT CONEPKAHUS
| 1 | BemectBo u xumuueckas peakuus. Ilosropenne
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Ilepuognueckuii 3akoH. Ilepuonudeckas cucremMa xumuueckux snemeHToB J[.M. Menneneea. CTpoeHHe aToMoB.
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajusl, KaJblUsi U UX
COEJIMHEHUI B COOTBETCTBUU C MOJIO)KEHHEM 3JIEMEHTOB B [lepnoinyeckoi cucteMe u CTpOEHUEM UX aTOMOB

1.2

Ctpoenue BenecTna: BUbl XUMUYECKOMN CBS3U. THUIBI KPUCTATUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT THUIMA KPUCTALTNYECKON PEIIETKH U BUAA XUMUYecKkor cBsa3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUUECKUX
BeIEeCTB (MEXIyHAPOIHAS U TPUBHUAJIbHAS ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM Kjiaccam
HEOPTraHWYECKUX COCAMHEHNUM, TEHETUUECKAs CBA3b HEOPraHMYECKUX BELIECTB

1.3

KJIaCCI/I(I)I/IKaLII/ISI XUMHUYCCKHUX peaKL[I/Iﬁ IO PAa3JIMYHBIM IMPU3HAKAM (HO qUCIIy U COCTAaBY YUYACTBYHOIIUX B PCAKIIUU
BCUICCTB, 110 TCINIOBOMY Bq)(l)CKTy, 110 UBMEHEHHUIO CTEIICHEH OKMCICHUS XMMHUYECKUX QJICEMCHTOB, 110 O6paTI/IMOCTI/I,
o y4acCTHuro KaTaJII/ISaTOPa). DK30- " OHAOTCPMHUUCCKHUC PCAKIIMH, TCPMOXHUMHUYCCKUC YPABHCHUA. IlonsaTue o
CKOpPOCTH XUMHYCCKOU PCaKnuunu

1.4

Ilonsatue 06 O6paTI/IMBIX )51 H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonssTHE O TOMOIE€HHBIX U IrCTCPOTrCHHBIX
PCaKIMAX. [lonsTe 0 XUMHUYECKOM PaBHOBCCHUU. (DaKTOpBI, BJIMAIOINUC Ha CKOPOCTH XUMHYECKOU pe€akun u
ITOJIOKCHUC XUMHNYCCKOT'O PABHOBCCHA

1.5

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN, SJICKTPOHHBINA 0ajlaHC OKHCIUTEIIbHO-BOCCTAHOBHTEIBHON pPEaKIIHH.
CocraBjicHUE YpaBHEHUH OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C HCITOJIb30BAHUEM METO0J]Ia AJICKTPOHHOTO
OajraHca

1.6

Teopusi NEKTPOIUTUUECKON JTUCCOLMAIMU. JIEKTPOJIUTHl M HEANEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHU3M
JUCCOIMAIIMK BEIIECTB C Pa3IUYHBIMU BUAAMU XUMUYeCKOU cBa3u. CreneHb maucconmaiuu. CuibHbIe U ciadbie
ANEKTPONUTHL. Peakiy HoHHOTO oOMeHa. Y ClIOBUS MPOTEKaHUs peaKIuil HOHHOTO 0OMEHa, MOJIHbIE U COKPAIIEHHBIC
MOHHBIE YpaBHEHUA peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPECTABICHUMN 00 IJIEKTPOIUTUIECKON
nucconnanuu. KayecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O ruaposn3e conen

1.7

XHUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHUE C MOJEIAMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHHMYECKUX BEIIECTB —
METAJUIOB U HEMETa/UIOB (rpaduTa U anmasa), CIOXKHBIX BEIIECTB (XJIOpHIAa HATPUA); HUCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XUMHUYECKOW pEeaklUMh OT BO3JAEHUCTBHS PA3TUYHBIX (PAKTOPOB; HUCCIEAOBAHUE DIEKTPONPOBOAHOCTH
pacTBOPOB BENIECTB, Mpolecca JUCCOIMAIMKA KHUCIOT, Mejaodyed U cojed  (BO3MOMKHO HCIOJIb30BAHHE

49




Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUSA

BUICOMATEPUAIOB); MPOBEIACHUE OMBITOB, WIUTIOCTPUPYIOMINX MPU3HAKH MPOTEKAaHUs PEAKIMid MOHHOTO OOMeHa
(oOpa3oBaHMe ocasika, BbIENIEHHE ra3a, 00pa30BaHUE BOJIbI); OMBITOB, WITIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuii (ropeHue, peakiuy paszloKEHHUs, COCIWHEHHS), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBbIO KAYECTBEHHBIX PEAKITNI Ha NOHBI; pelICHIE SKCIIEPUMEHTAIBHBIX 3a7a4

Hemetannel u ux COCIUHCHUA

2.1

O61mas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTeNEeHU oKucieHus. CTpoeHue
U (pu3myeckue cBoMCTBa MPOCTHIX BEUIECTB — IAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MTpUMEpPE XJ10pa (B3aUMOJIEHCTBUE
C MeTajulaMH, HeMeTaJulaMH, Iiesnodamu). XiaopoBojaopos. ComsiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJyUYEHUE,
npuMeHeHue. JlelicTBre Xjiopa ¥ XJI0pOBOJIOPO/ia HA OPraHU3M 4eoBeKa. BaxkHelme XJI0puabl U UX HAXOXKICHUE
B IIPUPOJIC

2.2

O6mass xapakrtepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEICHU
okucnenus. CtpoeHue u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPO/Ia U CePhl. AJUIOTPOITHBIC MOU(DUKAITUH
KHACTIOpO/ia U cepbl. XMMUYECKUE CBOMCTBA cephl. CepoBOAOPOI, CTpOEHUE, (PU3UUECKUE U XMMHYECKHE CBOICTBA.
Oxcunbl cepbl Kak MPEACTaBUTENIM KHCJIOTHBIX OKCUAOB. CepHasi KuCioTa, GU3HUECKHEe U XMMHUYECKHE CBOMCTBA
(oOmmMe Kak MpeacTaBUTEN Kjacca KHUCJIOT U crnenuduyeckue). XUMHUUYECKHE pEeakiuu, Jexkallue B OCHOBE
IPOMBIIIEHHOTO croco0a mojiydeHus cepHod Kuciothl. [Ipumenenue. Coiu cepHOM KHCIOTHI, KaueCTBEHHAs
peakius Ha cynbdar-uoH. HaxoxeHne cepsl U €€ COeTMHEHUI B IPUPOE. XMMHUECKOE 3arpsi3HECHUE OKPYIKaFOIIeH
CpeJlbl COeIMHEHUSMH Cephl (KUCIOTHBIC IO/, 3arpsiI3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHUS

2.3

OO6mast xapakrepucTuka »diemMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEpHBIE CTENEHU
OKHUCJIEHHS. A30T, pacClIpoCTpaHeHHUE B MpUpojie, Gu3nuecKre u XuMudeckue cBoiictBa. KpyroBoport a3ora B nmpupoe.
AMMHak, ero ¢pu3NUecKre U XUMUYECKHE CBOMCTBA, MOJIydeHHe U nmpuMeHeHne. Coau aMMOHHUS, UX (QU3HYECKUE U
XUMUYECKHE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THas KHUCIIOTa, €€ MOJTyYeHHeE,
dusznueckre u XUMUYECKre CBOWCTBA (00IIIMe KaK MPEACTaBUTENS Klacca KUCIOT U cienuduyaeckue). Micnons3oBanue
HUTPATOB M COJIC aMMOHUS B KaU€CTBE MUHEPATHHBIX YA00peHn. XUMHUECKOEe 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl
COEIMHEHUAMU a30Ta (KUCIOTHBIE JOK/IU, 3arpS3HEHNE BO3yXa, MOYBHI U BOJOEMOB)
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®docdop, amnorponHbie Moaudukanuu (ocdopa, pusznueckue m xummdeckue cpoiictBa. Okcupa docdhopa(V) u
docdhopHas kucnoTa, GU3MUECKUE U XUMHUYECKHE CBOMCTBa, mosiydeHue. Mcmonb3oBanue ¢gocdaroB B KayecTBe
MUHEPAJIBbHBIX YA0OpEHUIt

2.5

O6mass xapakrtepuctuka 3nemMeHTOoB I[VA-rpymnmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTENEHU
OKHUCJICHHs. YTJEepoJ, aJUIOTPONHbIE MOAM(PUKALNU, PACHPOCTPAHEHHE B NpUpoje, (U3HUECKHE MU XUMUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriaepona B mpupone. Okcuabl yriepoja, ux (U3HUECKHe U XUMHYECKHe
CBOICTBA, JIEWCTBHUE HA *KUBbIE OPraHU3MBbI, MMOJTYYEHHE U MPUMEHEHHE. DKOJIOTHYECKUEe MPOOJIeMbl, CBSI3aHHBIE C
okcuaoMm yraepoza (IV); runoresa rnmo0anbHOro NOTEMJIEHUS KIMMaTa; MapHUKOBBIA 3 (exT. YronpHas KUcIoTa U
e€ conu, X PU3NYECKHe U XUMUYECKHE CBOWMCTBA, MOJTyYeHUe U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIICHHOCTH U CEJIBCKOM XO341MCTBE

2.6

HepBOHa‘{aJII)HI)IG MOHATUS 00 OpPraHUYCCKUX BCHICCTBAX KAK O COCIMHCHUAX YIJICPOdad (MeTaH, 9TaH, OTHJICH,
AlICTUIICH, OTAHOJI, TJIMIOCPUH, YKCYCHaA KI/ICJ'IOTa). Hx cocTaB U1 XUMHUYECKOE CTpOCHHUC. Ilonarue o GHOJIOTHYECKHU
Ba’XXHBIX BCHICCTBAX: JKHPAX, 6CJ'IKaX, YIJICBOAAX — MW HUX POJIX B KHU3HHU UYCIOBCKA. MaTepI/Ianbﬂoe CAHUHCTBO
OPraHNMYCCKHUX N HCOPTAHNYCCKUX COG,III/IHG:HI/Iﬁ

2.7

Kpemnuii, ero pusnveckue u XMuMUYECKHE CBOMCTBA, MOJdyYeHUe U npuMeHenune. CoeAMHEHUs] KPEMHHUSI B IPUPO/IE.
O6mume npencrasieHuss o6 okcune kpemuus (IV) u kpemuueBoit kuciaore. CUIMKATHI, KX UCIIOJIB30BAHUE B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH. BakHellne cTpouTenbHble MaTepualibl: KepamMuKa, CTEKIIO, IIeMEHT, OeTOoH,
xene300eToH. [IpobieMbl 6€30macHOro UCTOIB30BaHNS CTPOUTENBHBIX MATEPUAJIOB B TOBCETHEBHOM KU3HU

2.8

XUMHUYECKUN DKCTIEPUMEHT: U3yUeHHE 00pa3loB HEOPTaHMIECKUX BEIIECTB, CBOUCTB COJISTHON KUCIIOTHI; POBEICHHE
KaueCTBEHHBIX pEaKlMi Ha XJIOPHUA-UOHBI M HAOJIOJCHUE NPU3HAKOB WX MPOTEKAHMS; OIBITHI, OTPAXKAIOIIUE
duznuecKkre 1 XUMUYECKHUE CBOMCTBA rajJOr€HOB U MX COCIWHEHUN (BO3MOKHO HCIIOIB30BAHUE BUICOMATEPHAIIOB);
O3HaKOMJICHHE ¢ oOpaslaMu XJIOPHUIIOB (TajJOTEHUIOB); O3HAKOMJICHHWE C 00pa3lamMu cepbl U €€ COCAMHCHHSIMU
(BO3MOKHO HCIOJIb30BAaHUE BHUCOMATEpUAIOB); HAOMIOJEHUE TMpoliecca OOYIIIMBaHUS caxapa IOJA JICHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHO KUCIOTHI; U3yUYCHNE XUMUUYECKUX CBOMCTB Pa30aBICHHOM CEPHON KUCIIOTHI, IPOBEICHUE
KauyeCTBEHHOHN peakInu Ha Cyiab(haT-noH M HaO0/IeHne MpU3HaKa €€ MPOTeKaHUs; 03HAKOMIIEHHE ¢ (DU3UIECKUMU
cBOICTBaMU a30Ta, hocdopa u X coeJUHEHNH (BO3MOKHO MCTIOJIBb30BaHIE BUICOMATEPHAIIOB), 00pas3iamMu a30THBIX
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u (ochopHbIX yIoOpeHuil; momyyeHue, coOupaHue, paclo3HaBaHUE U U3YUYEHHE CBOMCTB aMMUaKa; MpPOBEICHUE
KayeCTBEHHBIX peakUuid Ha MOH aMMOHUS U (ocaT-MOH U U3yUYEHHE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE
KOHUEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJIBIO (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB); U3YUEHUE MOJIENEH
KPUCTAINTMYECKUX PEIIETOK anmasa, rpadura, QymiepeHa; 03HaKOMJIEHUE C MPOLECCOM aJCOPOLMH pPaCTBOPEHHBIX
BEUIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MIPOTUBOra3a; MoJiydeHue, COOMpanue, pacrio3HaBaHUE U U3yUeHHUE
CBOICTB YIJIEKUCIOTO Ta3a; MPOBEICHHE KAYECTBEHHBIX peakluuid Ha KapOOHAT- M CHJIMKAT-UOHBI U U3YyYEHHE
OPU3HAKOB HX TNPOTEKAHMs; O3HAKOMJIEHHE C NPOAYKIMEH CHJIMKATHOW TPOMBILUIEHHOCTH; pelIeHUe
HKCIIEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe «BaxHel e HeMeTaJlIbl U UX COSTUHEHUSD)

MeTtanasl ¥ UxX COCOMHCHUA

3.1

OO6mias XxapakTepUCTHKAa XMMHUYECKHX DJIEMEHTOB — META/UIOB HAa OCHOBAaHWUU MX ToOJIokeHus B llepmommueckoit
cuctemMe xumudeckux snemeHtoB J[.M. MenneneeBa u crpoenust atoMoB. CTpoeHHE MeETaioB. MeTaindeckas
CBSI3b U METANTMYECKAs KPUCTAITMYECKAS PEIIETKA. DICKTPOXUMUYCCKUM Psii HAPSIKEHUN METAJIJIOB

3.2

duznyeckue U XMMHUYECKHE CBOMCTBa MeTamuioB. OOmue crnocoObl moiydeHuss MetayioB. [loHsTtue o xoppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3aIUThI UX OT Koppo3uu. CriaBel (CTaib, YyryH, AIOPaTIOMHUHUIN, OpOH3a) U HUX
NpUMEHEHHE B OBITY M MPOMBIIUIEHHOCTH

3.3

[[lenouynbie meTaiuibl: monoxenue B [lepuoauueckoii cucreMe xuMmudeckux 3imemeHToB .M. Menaeneesa; ctpoeHne
UX aTOMOB; HaXOXJI€HUE B npupoje. PU3nuecKkrue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[puMeHeHne MEJI0UYHbIX METAVIOB M UX COCJIMHEHUN

3.4

[IlenoyHO3EMENBHBIE METATUUIBI MAarHU U KaJIBIIUI: TIOJIOKEHUE B [lepruonyeckor cucteMe XuMHUYECKAX 3JIIEMEHTOB
.. MenaeneeBa; CTpOCHHUE UX aTOMOB; HaX0XJIeHUE B nipupoae. OU3ndecKkue U XUMUYECKUE CBOMCTBA MarHus U
Kanblnsl. BaykHelmme coeMHeHUS Kb (OKCHT, THAPOKCHU, COJn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHCHUS

3.5

AsmromuHui: nosioxkenue B Ilepuonndeckon cucreme xumudeckux snemMeHTtoB JI.M. MenzaeneeBa; CTpoe€HHE aTOMa;
HaXOoXJeHHEe B mpupoje. dusnyeckne W XMMHYECKHE CBOWCTBAa aatOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHIA W
TUAPOKCHJIA ATTFOMUHUS
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Kenezo: nmonoxenne B Ilepmoamueckoil cucreme xummudeckux snemeHtoB J[.M. MeHneneeBa; cTpoeHuEe aroma;
HaXOXJIeHHE B mpupojie. Puznueckue U XMMHUECKUEe CBOMCTBA xkene3a. OKcuanl, ruapokcuabl U conu xeneza(ll) u
xene3a(Ill), ux cocras, cBOMCTBA U MOJTyYEHHE

3.7

XVUMHUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHWE C 00pa3laMu METAJIOB U CIUIABOB, UX (PU3MYECKHUMHU CBOWCTBAMU;
U3yYEHUE pe3ylbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO MCIIOJIB30BAHME BUIEOMATEPUATIOB), OCOOEHHOCTEM
B3aMMOJICHCTBUSI OKCHIA KaJbIUsl U HATPUs C BOJIOM (BO3MOXKHO MCIIOIB30BaHHUE BUIEOMATEPUAIIOB); UCCIIEJOBAaHUE
CBOMCTB JKECTKON BOABI; MpOLIECCa FOPEHMS JKejle3a B KUCIOPOJE (BO3MOYKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB);
NPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEaKIMi Ha WMOHBI (MarHus, Kajblus, allOMUHHS, HUHKA, xene3za(ll) u
xeneza(lll), menu(ll); HabGnrogeHne W omMcaHuWe MPOLIECCOB OKpalllMBaHUSl IUIAMEHU MOHAMM HATpusi, Kalus U
Kanplusi (BO3MOXKHO HCIIOJIb30BAHUE BHUJEOMATEPUAJIOB); HCCIEIOBaHUE aM(pOTEPHBIX CBONCTB THIPOKCHIA
ATIOMHUHHUS ¥ THAPOKCHAA IIMHKA; PELICHHE SKCIEPUMEHTABHBIX 3a/ad Mo Teme «BaxHeWline MeTaibl U uX
COEJIMHEHUSD)

XUMHS M OKpY>Karolasi cpea

4.1

Hosrie MaTCpHaJIbl 1 TCXHOJIOTHUU. BCH_IGCTBa U MaTCpuaJibl B HOBCCI[HCBHOfI J)KM3HHU 4YeloBeKa. XUMMS U 300POBLBC.
be3onacHoe ncnoab30BaHUE BCHICCTB U XUMHUUYCCKHNX pGaKHI/Iﬁ B 6I>ITy. HepBa;I IMoMoOIIb IIPHU XUMHUYCCKUX OKOTI'aX
W OTPABJICHUAX

4.2

OCHOBBI 3KOJOTHMYECKOM TPaMOTHOCTH. XHMHUUYECKOE 3arpsi3HeHue okpyxkarouier cpeasl IIJIK. Ponbs xumun
B PEIICHUH JKOJOTHUYECKHX mpobsieM. [Ipupo/iHble MCTOYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEPTH),
IPOJYKTHI UX MEPepabOTKH, MX POJIb B OBITY ¥ MPOMBINIJIEHHOCTH

4.3

XVMMHUYECKHI SKCTIEPUMEHT: U3yUeHre 00pa3IioB MaTepuaioB (CTEKII0, CTUIaBbl METAJNIOB, TOJMMEPHBIE MATEPUAIIHI)
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MPOBEPAEMBIE HA OI'3 IO XUMUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaAHUA

1

IIpoBepsiemble TpeOGOBaHMSI K NPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHSI OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 0011ero o0pa3oBaHus Ha ocHOBe PI'OC

IIpencrasienue:

1.1

0 II03HABAEMOCTH SIBJICHUU npupoabl, MIOHNUMAHHC O0OBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYCCKOM
HAaYKH KaK obiacTu COBPCMCHHOI'O CCTCCTBO3HAHUA, KOMIIOHCHTA O6H.ICI>1 KYJbTYPhI U HpaKTquCKOﬁ
ACATCIIBHOCTU YCJIOBCKA B YCIIOBUAX COBPCMCHHOIO O6H_ICCTB21; MNOHUMAHHUC MCCTa XMMHUH CPCIU
APYIuX €CTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAaX IIO3HAHUA, B TOM YHUCJIC IKCIICPUMCHTAJIbHBIX W TCOPCTUYCCKUX MCETOIAAX
HCCJICAOBaHUA BCUICCTB M M3YUCHHUA XHUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIIOJIb30BAThb MOJACIH JIA
0O0BSICHEHHUS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

0 cdepax mnpodecCHOHATFHON JeATENPHOCTH, CBSI3aHHBIX C XUMHEH W COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha IOCTIKEHHSIX XUMHYECKON HayKH, YTO MO3BOJIUT 0OYYarOIIUMCS
paccMarpuBaTh XUMHUIO Kak cdepy cBoei Oymymiel mpodeccnoHaTbHOW NeSATeTbHOCTH U ClIeaTh
OCO3HAHHBIA BBIOOP XMMHUHU KakK MPOQPWIBHOTO MpEeAMETa TpU TEepeXxoje Ha YPOBEHb CPEIHETO
obmrero oOpazoBaHus

Bnanenue cucremor XMMHUYECKMX 3HAHUW U YMEHUE MPUMEHATH CUCTEMY XMMHWYECKUX 3HAHHM,
KOTOpasi BKJIFOYAET:

2.1

BOKHEUIITNE XUMHUYECKUE TIOHATHUS: XUMUICCKHIA JIEMEHT, aTOM, MOJICKYJa, BEIIeCTBO, TIPOCTOE U
CJIOHOE BEIIECTBO, OJHOPOIHAS i HEOTHOPOAHAS CMECh, OTHOCUTEIIHLHBIC aTOMHAST M MOJICKYJISIpHASI
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, OKCHJ, KHCIIOTa,
OCHOBaHHUE, COJNb (CpemHsisl), XUMUYECKasi PEaKIus, peaKIMh COCAMHECHUS, PEaKIUU PasJIoKEHUS,
peakiMy 3aMeNIeHHs, PeaKkuu OOMEHa, TEeIUIOBOW A(P(HEKT peakIyu, dK30- U ISHIOTEPMHUUECKHE
pEeaxInu, pacTBOP, MaccoBast IOJISI XMMUYECKOTO DJIEMEHTA B COSIMHEHUH, MacCOBast TOJIS ¥ TIPOICHT-
Hasl KOHIICHTPAIIHS BEIIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPOHHBIH CJIO aTOMa, aTOMHAst OpOUTAITb,
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Kox nposepsiemoro
TpeOOBaHUS

IIposepsiembie TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUS
OCHOBHOM 00pa30BaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoBe ®I'OC

paguyc aToma, BaJEHTHOCTb, CTENEHb OKUCIEHUWS, XUMHUYECKAS CBSA3b, AJIEKTPOOTPHULATEIBHOCTD,
NOJISIPHASA Y HENOJIAPHAs KOBAJIEHTHAS CBSA3b, HOHHAS CBA3b, METAJUIMYECKAS CBA3b, KPUCTAJUIMYECKAs
pemérka (aToMHasi, MOHHAsI, METAJUIMYECKas, MOJIEKYJIIpHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U
HEBJIEKTPOJINT, JIEKTPOIUTHUECKAS JUCCOLMALINS, PEAKLIUU HOHHOTO 0OMEHA, OKUCIUTEIbHO-BOCCTA-
HOBUTEJIbHBIE PEAKIIUU, OKUCIIUTENIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, 00OpaTHUMble M HEOOpAaTUMBbIE PEAKIIMH, CKOPOCTh XMMHYECKOM pEeaklvy,
karammsatop, [IJIK, koppo3us MeTaioB, CIIIaBbl

2.2

OCHOBOITIOJIAratomue 3aKOHbI XWUMHHU: 3dKOH COXPAHCHHA MACCHI, HCpI/IOJII/I‘ICCKI/Iﬁ 3aKOH
I[I/I MGH,HGJ'ICCBE[, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABOI‘&}IpO

2.3

TCOPHUU XUMHUU. ATOMHO-MOJICKYJIIPpHASA TCOPHA, TCOPUA BHCKTpOHHTquCKOﬁ Jucconuanmnuu

BHa}IeHI/Ie OCHOBAMU XHMMUYECKOU I'paMOTHOCTH, BKHIOanOMCﬁ:

3.1

yYMEHHE MPAaBUIIBHO MCIIOJIH30BaTh U3YUEHHBIEC BEIIECTBA U MAaTepUasbl (B TOM YUCIIE MUHEPAIbHBIC
yI0OpeHUs, METAJIJIbI U CIUIABBI, TPOIYKTHI IEPEPaOOTKU MPUPOIHBIX UCTOUHUKOB YTIIEBOAOPOIOB
(yrns, mpUpOIHOro rasza, He()TH) B OBITY, CEIBCKOM XO3SIICTBE,Ha MPOU3BOACTBE U MOHMMAaHHE
3HAYEHUS KUPOB, OCIIKOB, YIIIEBOJOB JJI OpraHU3Ma YeJIOBeKa; yMEHUE MPOTrHO3UPOBATh BIUSHUE
BEIIECTB M XUMHUYECKHUX MPOIIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOTHYIO CPEeIy

3.2

yMEHHE HHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU JPYTUX YUEOHBIX MPEAMETOB

3.3

HaJIMYKeE OTbITa PAOOTHI C PA3TUYHBIMUA UCTOYHUKAMHU MHGOPMAIIMY 110 XUMHH (Hay4dHasi U HAy4HO-
NONyJIIpHas JINTepaTypa, CIOBApH, CIIPABOUYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIEHWBATh MH(POPMAIIMIO O BEIIECTBAX, UX MPEBPAIICHHUIX U MPAKTUYECKOM
NPUMEHEHUH ¥ YMEHHUE WCIIOIh30BaTh €€ I pelieHus] yueOHO-T03HABATEIbHBIX 3302

Bnanenne ocHoBaMU MOHSATUHHOTO anmnapaTa U CUMBOJIMYECKOTO S3bIKa XUMHH ISl COCTABIICHUS
dbopMyT HEOpPraHWYECKHX BEHIECTB, YPABHCHHA XUMHUYECKHUX PEAaKIMi; OCHOBAMH XUMHUYECKOMN
HomeHKIatypsl (IUPAC u TpuBuanbHO)
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Kox nposepsiemoro

IIposepsiembie TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUS

TpeOOBaAHUA OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 0011ero o0pa3oBaHus Ha ocHOBe PI'OC
YMeHne OOBSCHATH CBsI3b TOJIOKEHUsI djeMeHTa B llepuoguueckoil cucremMe ¢ YHCIOBBIMU
5 XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sipa, o011Iee Ynucio
AJIEKTPOHOB), PACHPEICICHUEM JJIEKTPOHOB IO YHEPreTUUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX
NEPUOJIOB, KA U KaJIbIIHUS
[IpencraBnenne o nMepUOIUIECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKUX AJIEMEHTOB (paanyc aToma,
6 AJIEKTPOOTPHUIIATENIBHOCTh), TMPOCTHIX | CIOXKHBIX BEHIECTB OT IMOJOXKEHUS JJEMEHTOB B
[Tepuoauyeckoit cucteme (B MaJibIX MEPHOAaX U TJIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMenue knaccuuimpoBaTh:
7.1 XUMHUYECKHUE DJIEMEHTBI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHYECKUE PEAKITUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTb U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BUJ] XUMHUYECKOW CBSI3U U TUI KPUCTAIUTUYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpe/bl B BOAHBIX pacTBOPaX BEIIECTB (KHCIOT, OCHOBAHUA)
8.4 OKHUCJIUTENh U BOCCTAHOBUTEIb
9 YMeHune xapakTepu3oBaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA:
91 IPOCTHIX BEHIECTB (KUCIOPO, 030H, BOAOPOI, TpaduT, aamas, KpeMHHUH, a30T, ¢hocdop, cepa, XJop,
HaTpUM, KaJuid, MarHui, KaJablUi, aTFOMUHUM, )KEJI€30)
CIOKHBIX BEIIECTB, B TOM 4YHUCJIE HX BOJHBIX pacTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPOI,
92 CEpOBOJIOPO/I, OKCHUIBI U THAPOKCH 1B MeTallIoB [-ITA rpynm, amomunus, menu (II), nuHka, xenesa

(II u IIT), oxkcuner yraepoaa (II u IV), kpemuus (IV), azota u dhocdopa (III u V), cepst (IV u VI),
CEpHHCTAs, CepHasi, a30TUCTAas1, a30THAas, hocopHasi, yroibHas, KpeMHHEBAst KUCIOTA U UX COJIH )
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Kox nposepsiemoro

IIposepsiembie TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUS

TpeOOBaAHUA OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 0011ero o0pa3oBaHus Ha ocHOBe PI'OC
IIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS,
9.3 IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMNCTB, BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHUX
IpeBpaIieHui B pa3IMUYHbIX YCIOBUIX
10 YMeHHe COCTaBIsATh MOJIEKYJISIPHBIC M HOHHBIC YPABHEHUS PEaKIIUil, B TOM YHCIIC:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
10.3 WUTFOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA U3YUCHHBIX KJIACCOB (TPYII) HEOPTaHUYECKUX BEIIECTB
10.4 MOITBEPKIAIOITUX TCHETUUYECKYIO B3aUMOCBSI3b MEXKy HUMU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThI):
111 OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO
dJIEMEHTa B COCIMHCHUU
11.2 MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEUIECTBA U €ro Maccy, 00bEM Ia3oB
114 0 YpPaBHEHUSM XUMUYECKMX pPEaKIUid M HAXOAUTh KOJMYECTBO BEIIECTBA, O00BEM U Maccy
pPEareHToB Wi MPOAYKTOB PEaKIIHH
12 Bnanenne (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH HAyYHOTO TMO3HaHMUS (HAOJIOJEHUE, U3MEpPEHUe, OSKCIICPUMEHT,
12.1 MOJICTTMPOBAHKE) TPU HM3YYCHHHM BEIIECTB M XMMUYECKHX SIBICHHM; yMeHHE c(opmMynupoBaTh
npoOJIeMy U TIPEIJIOKUTD MyTH €€ peleHus
122 O6e3omacHOi pabOThl ¢ XWMHYECKHMMH BEIECTBAMH, XHMUYECKOW TMOCYIONW M J1abOpaTOPHBIM
000pyTI0BaHHEM
123 npaBwiiaMu 0€30MacHOTO OOpaIlleHUsl C BEIIECTBAMHM, HMCIIOIb3YEMBIMH B MOBCEIHEBHOM >KH3HHU,

npaBUJaMU TOBEACHUS B LENSAX COEpEeXEHUs 3J0pOBbsi M OKPYKAIoled NPUPOTHON Cpeabl;
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Kox nposepsiemoro
TpeOOBaHUS

IIposepsiembie TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUS
OCHOBHOM 00pa30BaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoBe ®I'OC

IIOHUMAaHHUE BpcCaa (OHaCHOCTI/I) BO3ﬂ€ﬁCTBHH Ha JKWBBLIC OpPraHHU3MBbI OHpCI[C.HéHHBIX BCIICCTB,
CII0CO0O0B YMCHBIICHUA U IPCAOTBPAIICHUS NX BPCAHOT'O BO3I[€I>'ICTBPI$I

13

Hanuuue IMPAKTUYCCKHNX HABBIKOB IINIAHUPOBAHUSA W OCYHICCTBJIICHUA CICAYIOIUX XHMHYCCKHX
OKCIICPUMCHTOB:

13.1

U3y4yeHHe U OMNuCcaHue (PU3MUECKUX CBOMCTB BEIIECTB, O3HAKOMJIEHHWE C (PU3UYECKUMU U
XUMHUYECKUMHU SIBIICHUSIMHU; OIBITHI, WJUIFOCTPUPYIOIIUE TPU3HAKU TMPOTEKAHUS XUMHUUYECKHX
peakuu

13.2

N3Y4YCHHC CII0CO0O0B pasaciICHuA cMmecen

13.3

MOJIYYEHHE KHCIOPOJIa U U3YUYEHUE €r0 CBOWCTB; IMOJYYCHUE BOJOPOJA U U3YUYCHHUE €r0 CBOMCTB;
MOJIYYEHHUE YTIJIEKUCIOr0 ra3a U M3yYEHHE €ro CBOMCTB; IOJYYEHHE aMMHUAKA WM U3YUYEHHE €ro
CBOWCTB

13.4

IIPUTOTOBIIEHHUE PACTBOPOB C OMPEIEIEHHON MaCCOBOM J0JIeH pacCTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHEe WHIUKATOpPOB (JaKkMyca, MeTujopaHxka u (eHondTanenHa) sl ONpeneacHus
XapakTepa cpe/ibl B pacTBOpPax KUCJIOT U HIEN0Yei

13.6

UCCJIEIOBAHUE W OIIMCAHHWE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB; HU3YyYCHHUE
B3aMMOJICUCTBUSl KUCJIOT C METaJUIaMH, OKCUZAMU METAJJIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMH; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWM; BBITECHEHME OJHOI0 MeTajlla
IPYTHM M3 PacTBOpa COJIM; UccieqoBaHre aM(GOTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IIMHKA

13.7

pellIEHHE HDKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COEJIMHEHUIY; «DJIEKTPOJIMTHUECKAS TUCCOIUALINY; «BaxkHelIre HeMeTaulbl U UX COSUHECHUS;
«Baxneiimue MeTanIbl U UX COCIUHECHUSY

13.8

XUMHUYECKHUE SKCIIEPUMEHTBI, HJUTIOCTPUPYIONINE MTPU3HAKH IMPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;
KaueCTBCHHBIC PEAKIIMM Ha IMPUCYTCTBYIOIIUWE B BOJHBIX PacTBOpPax HMOHBI: XJIOPHUI-, OPOMHI-,
noaua-, cyiabdar-, dpocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS,
MarHusi, Kajablus, alFOMUHUA, Kene3a (2+) u xenesa (3+), meau (2+), uuHKa
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Koa npoBepsiemoro IIposepsiembie TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUS

TpeOOBaAHUA OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 0011ero o0pa3oBaHus Ha ocHOBe PI'OC
14 YMenue:
141 IPEACTAaBIATh PE3YIbTAThI DKCIIEpUMEHTA B (hOpMeE BBIBOJIOB, J10KA3aTENIbCTB, TPaKOB U TaOIHIL U
' BBISIBJISITh SMIIMPUUECKHAE 3aKOHOMEPHOCTH
14.2 YCTaHABJIMBATh CBSA3W MEXK/y pPE€aIbHO HAOJI0IaeMbIMU XUMHUYECKUMHU SIBJICHUSMHU U TMPOIIECCaMU,

MPpOUCXOAAIIMMH B MAKPO- U MUKPOMUPCEC, OOBSICHITH IMPUYHHBI MHOFOO6paSI/I$I BCIICCTB

HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

IK3AMEHE 110 XUMHUN
Kopn IIpoBepsieMblil 3JIEMEHT COAepPKaHUSA
1 ITepBoHayaIbHBIC XUMUYECKUE MMOHSITHUS
1.1 | Yucteie BemectBa U cMecu. CiocoObl pa3feieHusi cMecei
1.2 | AToMbl 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHThI. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpoCThIe U ClI0KHBIE BEIIECTBA.
1.3 | Xumuueckas popmysa. BareHTHOCTh aTOMOB XMMUYECKUX 3J1eMEHTOB. CTeneHb OKUCIECHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aToMHasg Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 70JIs1 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUN
15 KomnuectBo BemecTBa. Moabs. MonspHas Mmacca. MosspHbIii 00bEM Ta30B. B3anMoCBs3b KOJIMYeCTBa, MAaCcChl U
YUCJIa CTPYKTYPHBIX €IMHULL BEIIECTBA
16 Pu3nuecKrue U XUMUYECKHUE ABICHUS. XUMUYECKasl peakius U e€ MpU3HaKU. 3aKOH COXPAHEHHS] MACChl BELIECTB.
XHUMUYECKUE YPABHEHHUS
2 Ilepuoanueckuii 3akoH u [lepuoanueckas cuctema xumuyeckux sneMeHToB .M. MenaeneeBa. CtpoeHne aToMoB
21 [Tepuonnueckuit 3akoH. llepmoguueckass cucrema xumuudeckux siaemeHToB .. Menneneesa. Ilepuonbr u
rpynnbl. DU3N4YECKUI CMBICII MOPAIKOBOTO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIIBI JIEMEHTA
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUSA

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JO0YEK aTOMOB

2.2 .
nepBbIx 20 xumuyeckux 35aeMeHToB llepuoanueckont cucremsl /.M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUHM CBOWCTB XMUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalus, KaJlbI[Us

2.3 | (pagmyca aTOMOB, JEKTPOOTPULIATEILHOCTH, METAJUIMUYECKUX U HEMETAJUTMYECKUX CBOMCTB) U UX COCIUHCHUHN B
COOTBETCTBHH C MOJIOKEHUEM AJIeMEeHTOB B lleproauueckoil cucremMe U CTpPOEHHEM MX aTOMOB

3 CtpoeHue BelecTra

31 Xumuueckast cBsizb. KoBasneHTHast (MOJsipHAss M HEMOJSIpHAsi) CBSA3b. DJNEKTPOOTPUIATEIBHOCTh XUMHUYECKHX
sneMeHToB. MoHHas cBA3b. MeTaymnueckas CBs3b

3 Tunsl KPUCTAIIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAINTNYECKasi), 3aBUCUMOCTh CBOMCTB BeIlleCTBa OT THUIA
KPUCTAJUTMYECKON PEIIETKH M BUA XUMUYECKOU CBSI3H

4 Baxneiiimue mnpeacTaBUTeNd HEOPraHWYECKHX BemlecTB. Hemeramnsl M uUX coeguHEHHs. MeTamibl U UX

CO€JIMHEHHUSI
Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX COEIUHEHUN: OKCHIIOB (cosieoOpasyrolue: OCHOBHBIE,

4.1 | kucinoTHble, aM(pOTEpHBIE) U HEecoIeo0pa3yoIIre; OCHOBaHUM (IIEN0YM U HEPACTBOPUMBIE OCHOBAHHUS); KUCIOT
(xucnopojicoaepxkanie 1 0eCKUCIOPOIHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); cOJieil (CpeIHUX U KUCITBIX)

49 duznyeckre 1 XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB: BOJIOPO/A, XJIOpa, KUCIOPO1a, CEPHI, a30Ta,
docdopa, yriaepoaa, KpeMHUS

43 duznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JTUTHS, HATPHsI, KaJIus, MarHusl U KaJblus,
ATIOMUHUS, Kelle3a. IINEKTPOXUMUYECKUN Psijl HANPSDKEHUN METaIOB

44 duznyeckue U XUMHUYECKHUE CBOWMCTBA BOJAOPOJHBIX COCAMHEHHI HEMETaUIOB: XJIOPOBOJIOPOA, CEPOBOIOPOAA,
aMMuaKa

45 dusndeckne U XUMHYECKHE CBOWCTBAa OKcuaoB HemetawioB: cepwl (IV, VI), azora(ll, 1V, V), dochopa(lll, V),
yraepoaa(ll, IV), kpemuus(IV). Ilonyyenue okcuaoB HEMETAIOB

46 Xumuueckue cBoiicTBa okcHIoB: MeTainioB |A—IIA rpynm, muaka, memu(Il) u sxemesa(Il, I11). TTomyyenne okcumon

MCTAJ1IJIOB
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUSA

XHUMHUYECKHE CBOMCTBA OCHOBAaHUM U aM(pOTEPHBIX TUAPOKCHIOB (HA MPUMEPE TMAPOKCUIOB aTIOMUHUSA, JKEJe3a,

4.7 nuHka). [lonydyenne ocHoBaHuM 1 aM()OTEPHBIX THIPOKCUIIOB
OO0mue XUMHUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOJHON, CEPHUCTOW, CEPHON, a30THOM,

4.8 | dochopHoil, kpeMHUEBOM, yroabHONH. OCOOBIE XMMUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHON CEpHOW M a30THOMU
kucioT. [lonyyenue KUciIoT

4.9 | O6mme XUMHUYECKHE CBOMCTBA cpeaHux coiei. [lomydenue coneit

4.10 | [lonyyenue, cobupanue, pacrio3HaBaHHe BOJIOPOJA, KUCIOPOIa, aMMHAKa, YIJIEKUCIIOro raza B JJabopaTtopuu

4.11 | [lonyyeHnne amMmmuaka, CEpHOM U a30THOM KUCIIOT B MPOMBINUIEHHOCTH. O01IHe ciocoObl MOJYYeHHs] METAJIJIOB

4.12 | 'enetnueckas CBsI3b MEX]1y KJJaCCaMU HEOPTraHUYECKUX COCTUHEHUN

d) XMMHUYECKHUE PEaKINH

51 Krnaccudukanus XuMrU4ecKuX peakiuii o pa3iIuyHbIM MPU3HAKAM: TI0 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY D (DEKTY, 10 U3MEHEHHUIO CTETIEHENW OKUCICHUS XUMUYECKUX 2JIEMEHTOB

59 TemnoBo#t 3 PexT XUMMUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUSA. DK30- U DHIOTEPMHUUYECKHE PEaKIIUU.
TepMoxummyeckne ypaBHEHUS

53 OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE peakimuu. OKHCIUTEIW € BOCCTaHOBUTENH. [Iporiecchl OKuCIEHUS U
BOCCTAHOBJICHHUS. DJIEKTPOHHBIN 0ajJaHC OKUCIUTEIHbHO-BOCCTAHOBUTEIBHON peakluu

54 Teopust snexTpoaUTHYECKON nucconuanuu. KaTHoHbI, aHMOHBI. DNEKTPOIUTHl U HEANEKTPOIUThl. CHUIIbHBIE U
cia0ple 25eKTposuThl. CTENneHb AUCCOUALINH

55 Peakiuu noHHOTO ?6M€Ha. YcnoBus mpoTeKaHUs peakiuii MOHHOTO OOMEHa, TIOJIHBIE M COKpalll€HHbIE HOHHBIC
yYpaBHEHHSI peaKInui

6 XUMHS U OKpY>Karolas cpeaa
6.1 BemecTsa u MaTeprainsl B TOBCEJHEBHOM KU3HM YeI0BeKa. be3onacHoe UCIOIb30BaHUE BEUIECTB U XUMUYECKUX

peakuuii B 1abopatopuu 1 ObITy. [lepBasi mOMOIs TPU XUMUYECKUX 0YKOTAX M OTPABICHUSIX
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Kon

IIpoBepsieMbIH 3JIEMEHT COAECPKAHUSA

XuUMUYECKOE 3arpsi3HEHUE OKpY:Karollel cpebl (KUCIOTHBIE JOXK/U, 3arpsi3HEHUE MTOYBBI, BO3/IyXa U BOJOEMOB),

6.2 | cmoco6wl ero nmpeaotBpaienus [Ipenensuas nonycrumas konuentpanus semects (I1IJIK). Poxs xumuu B pemiennu
HKOJIOTUYECKUX NpoOseM. Y cuieHne mMapHUKoBOro ddekra, pa3pylnieHue 030HOBOTO CJIOS
[Ipumenenue cepsl, a3ota, pocdopa, yriepoja, KpeMHHUS U UX COETUHEHUI B ObITY, MEULIMHE, TPOMBIIIJIEHHOCTH

6.3 | u cenbckoM xo3siicTBe. IIprMeHeHHe MeTayuloB U CIUIaBOB (CTallb, YYT'YH, AIOPATIIOMUHUM, OpOH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coequHeHui. [loHaTHe 0 KOppo31UK METaNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUU

6.4 [IpupoaHbie UCTOYHUKH YTIIEBOJOPOAOB (yroib, MPUPOAHBINA ra3, HEPTh), MPOIYKTHl UX MepepadboTku (OeH3UH),
UX POJib B OBITY U IPOMBIIIEHHOCTH
[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKHMX BEIIECTBAX KAaK O COEAMHEHUSIX yriepoja (MEeTaH, 3TaH, JTHUJICH,

6.5 | ameruieH, 3TaHON, TJIMUIEPUH, YKCyCcHasi KucioTa). [loHsTre 0 OMOJOrMYecKr BaXKHBIX BEIIECTBAX: KUPAX, OeNKax,
YIIJIEBO/IAX — M UX POJIM B )KM3HH YEJIOBEKA

7 Pacuérhi:

/.1 | no popmynam XUMHUYECKHX COETMHEHU

/.2 | Mmaccel (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

/.3 | MO XUMHUYECKUM YPaBHEHUSIM

62



