Pabouast mporpamMma mo yaueOHOMY mpeMeTy «XUMUS » COCTaBJICHA HAa OCHOBE (efiepaIbHON
paboueii mporpaMMsl 10 y4eOHOMY MPEAMETY « XUMUS.

COJAEP)KAHUE OBYYEHUA 8 KJIACC
ITepBoHayajbHBIC XHMHYCCKHE NIOHATHS

[Mpeamer xumuu. Posib XMMUM B )KU3HU YEJI0BEKa. XMMHS B CUCTEME HayK. Tena u BeniecTna.
®du3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue BenlecTs. [loHsTue o merogax
MOo3HaHMsI B XUMHH. UuCThIe BemecTBa U cMecH. CTIocoOBI passiesieHus: cMeceld. ATOMBI U
MOJIEKYJIbI. XUMHYECKUE 3JIeMEHThI. CUMBOJIbI XUMHUYECKHUX 3JIEMEHTOB. [IpoCThie U ClIOXKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMHUYecKas (hopmysia. BareHTHOCTh aTOMOB
XHMUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BeniecTB. OTHOCHTEILHAS aTOMHAs Macca.
OTtHOcuTeNbHAs MOJIEKYJIIpHAsi Macca. MaccoBasi 10JIsi XMMUYECKOT0 3JIEMEHTA B COCIMHCHUH.
KomnuectBo BemecrBa. Moisb. Mossipas Macca. B3auMoCBsI3b KOJTMYECTBA, MACChI M YK CIIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKIX COCTUHEHUI.
Du3MYeCKUe U XUMUYECKHUE ABICHUA. XUMUYECKasl peakius U €€ Mpu3Haku. 3aKOH COXPaHECHUS
Macchl BellecTB. XUMU4eckue ypaBHeHus. Kiaccudukanuss XuMU4ecKux peakiuii (CoeqnHeHus,
pa3oKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm: 3HAaKOMCTBO C XUMHUYECKON NIOCY10M, paBUIIaMu pabOThI B
nabopaTopuu U npuéMamMu oOpalleHus ¢ 1a00paTOPHBIM 000pyI0BaHUEM, U3yUEHUE U
onucaHue (pU3NYECKUX CBOMCTB 00pa31|0B HEOPraHMUECKUX BEIIECTB, HAOMOeHUE (PU3NIECKUX
(mnaBeHNe BOCKa, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHJICHCAIUs BOJIbI)
U XUMHUYECKUX (TOPEHHE CBEYH, TPOKAIIMBAHNE MEAHON IIPOBOJIOKH, B3aUMOJEMCTBHE Mea ¢
KHUCJIOTOM) SIBJIEHUH, HAOIIOIEHNE U ONHMCAaHUE MPU3HAKOB MIPOTEKAHNUS XUMHUUECKUX PEaKIUi
(pa3noxxeHue caxapa, B3aMMOJIECHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM OapHs, pa3IoKeHHUE
ruapokcuaa Meau (II) npu HarpeBanuu, B3auMoAelcTBHE Kelne3a ¢ pactBopoM conu meau (11),
U3ydeHHe crioco0O0B pa3zeseHHus cMecel (¢ MOMOILBI0 MarHuTa, GUIbTpOBaHKE, BbITAPUBAHUE,
JUCTUIIIALMS, XpoMaTorpadusi), MpoBeAeHNEe OYUCTKY TOBAPEHHOM O, HAOI0ACHNE U
OINMCAHUE PE3YIbTATOB IIPOBEAEHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MACCHI,
co3/laHue MojieNel MOJIeKyI (IIapOCTEPHKHEBBIX).

BaxHelimue npeacraBuTe/ M HeOpraHmyeckux BemecTs Bozayx — cmeck rasos. Cocrtas
Bo3ayxa. Kucinopon — anemeHT u nmpocroe BemecTBo. HaxoxaeHne kuciaopoa B IpUpo/Ie,
¢du3nueckre U XMMUYECKHe CBOMCTBA (peakuuu ropenusi). Oxcuapl. [IpuMenenune kuciopoaa.
Crioco0b! nostyueHus KUCI0poa B 1a00opaTopyu U MPOMBIIUIEHHOCTH. KpyroBopot kucinopozaa
B nipupoze. O30H — aoTponHast MoAU(pUKALMS KHUCIOPOa.

TennoBoil 3¢ (hexkT XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHNUS, K301
HYHAOTEPMHUYECKUE PEAKIIMH. TOIIIMBO: YTOlIb U METaH. 3arps3HEHUE BO3yXa, YCUICHUE
HapHUKOBOTO YPQeKTa, pa3pylIeHne 030HOBOTO ci0s. Bogopo — 31eMeHT U mpocToe BEIIecTBO.
HaxoxnaeHnue Bogopoja B npupoe, pusndeckre u XMMHUYECKHUe CBOMCTBA, TPUMEHEHHUE,
cnoco6b! omyyeHus. Kucnotst u conu. MonspHbiii 00bEM ra3oB. Pacu€Tel Mo XuMHUECKUM
ypaBHeHusIM. Pusnueckue cBoicTBa BoAbl. Bona kak pactsopurens. PactBopsl. HacsieHHbIE 1
HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTS BEIIECTB B BOAE. MaccoBast 101 BELIECTBA B
pacTtBope. XUMH4ecKkue cBoiicTBa Boabl. OcHOBaHUs. Poiib pacTBOPOB B IPUPOAE U B XKU3HU
yenoBeka. KpyroBopot Bozibl B mpupoje. 3arpsi3HeHne IpUpOIHBIX BoA. OXpaHa U 0YMCTKA



npupoaHbIX BoA. Knaccudukarms Heopranndeckux coenuaennii. Oxkcuapl. Kimaccudukanus
OKCHJIOB: colieoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aM()OTEPHBIC) U HECOIEOOpa3yIoIIue.
Homenknarypa okcunos. Pusndeckue 1 XMMUYECKUE CBOMCTBA OKCUIOB. 11oirydeHre OKCuaoB.
OcHoBanwms. Knaccudukanus 0oCHOBaHUHN: MIETOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiiarypa ocHoBanuil. @u3nM4eCKre U XUMUYECKUE CBOMCTBA OCHOBaHU. [lonyuenune
ocHoBanui. Kucnorsl. Knaccudukanus kucnor. Homenknatypa kuciot. ®usnyeckue u
XHMHYECKHUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaiioB H.H. bekerona. [lonydyenue kucior.
Conu. Homenkiarypa coseil. @uzndeckue 1 XUMUYECKHe cBOMCTBa colield. [loydyenue comnen.
['eneTnueckas CBsI3b MEKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm: KaueCTBEHHOE ONPEICIICHUE COACPKaHU KUCIOPOa B BO3yXe,
HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3y4EeHUE CBOMCTB KHCIOpO/a, HabIroAeHne
B3aMMOJCHCTBHS BEILIECTB C KUCIOPOJOM U YCIOBHS BOSHUKHOBEHMSI U IIPEKPALLEHUS TOPEHHUS
(mo>xapa), 03HaKOMJICHHE C 00pa3laMi OKCHIOB M OTIMCAaHUE UX CBOICTB, MOIyYCHHE,
coOupaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB BOOpOa (TOPEHHE), B3aUMOIEHCTBHE
Boziopoaa ¢ okcusioM meau (11) (Bo3MOKHO MCIIOIB30BaHNUE BHIEOMATEPHAIIOB), HAOIIOACHUE
00pa3IoB BEIMIECTB KOJIMYECTBOM | MOJIb, HCCIIETOBAaHIE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
pa3IMYHOM paCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OIIPEIEIEHHON MacCOBOM 10JIen
pPacTBOPEHHOIO BEILECTBA, B3aUMO/IEHICTBHE BOJIbI C METANIaMH (HATPUEM U KaJIbLIUEM)
(BO3MO’KHO HCIOJIB30BAHNE BUIEOMATEPUAIIOB), UCCIIEI0BaHNE 00PA310B HEOPraHUYECKHX
BEIIIECTB Pa3IMUHBIX KJIACCOB, HAOIOICHHE N3MEHEHHSI OKPACKU MHJIMKATOPOB B PacTBOpax
KHCJIOT U I11eJ0uel, u3ydeHue B3aumoeiictsus okcua meau (I1) ¢ pactBopom cepHO KUCIIOTHI,
KHCJIOT C METAJJIAMH, PEaKIIUi HEUTPaIN3aliy, ITOJIy4eHUE HEPACTBOPUMBIX OCHOBAaHHUM,
BBITECHEHHE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIU, PEIIEHUE SKCIIEPUMEHTANIbHBIX 33]1a4
1o TeMe «BaxHelnre Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Iepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XuMudeckux jiementos JI.U.
MenpeneeBa. CTpoeHue aToM0oB. XUMUYecKasi CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[TepBble MOMBITKN KIaCCUPHUKAIUN XUMUYECKUX 1eMEHTOB. [IoHATHE O Ipynmax cXOAHbIX
AJIEMEHTOB (LIEJIOYHBIE U LIEJIOYHO3EMEIbHbIE METAILJIbI, TaJIOTE€HbI, THEPTHBIE T'a3bl).
DneMeHTHI, KOTOpble 00pa3yroT aM(oTepHble OKCHUIBI U THIPOKCcUIbL. [leproanueckuii 3aKoH.
ITepnoanueckas cuctema xuMudeckux anemenToB .M. Menneneesa. Kopotkonepuoanas u
JutnHHOTIeproHas Gpopmsl [leproanueckoit cucreMbl XUMUYeCKUX 31eMeHToB J[. .
Mengeneesa. Ilepuons! u rpynmnsl. @U3NUYECKU CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB
nepuoza U rpynmnsl dsemenTa. CtpoeHue aromoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DIeKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000J109eK aTOMOB MepBbiX 20 xumuueckux 3nemeHToB [leproauueckoit
cucremsl J[.1. MenaeneeBa. XapakTepruCTHKAa XUMHYECKOTO 3JIEMEHTA IO €0 MOJI0KEHUIO B
ITepunonnueckoii cucreme [[.11. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUS PaJNyca aTOMOB
XUMHUYECKHX 3JIEMEHTOB, METANINYECKIX U HEMETAJUIMYECKUX CBOWCTB MO Irpymam U
nepuoaam. 3Hauenue Ilepuonnueckoro 3akoHa u [leproguueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JUJIS Pa3BUTHs HAyKU U NpakTuKu. [I.J. Mennenees — yd€HbIN U Irpak1aHNH.
Xumunueckas cBsi3b. KoBaneHTHas (IoJsipHast U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPULATEIbHOCTD
XUMHUUYECKHX 371eMeHTOB. MloHHas cBs3b. CreneHb okuciaeHus. OKUCINTENbHO-
BOCCTAaHOBUTENBbHBIE peakuy. [Iporeccsl OKUCIeHns 1 BOCCTaHOBIECHU. OKUCIUTENN U
BOCCTaHOBUTEIIH.



Xumuueckuii IKcnepumernm: N3y4CHUC O6p33HOB B€IICCTB MCTAJIJIOB U HEMETAJIJIOB,

BSaHMOHeﬁCTBHG rHApOoKCHUaa NUHKA C paCTBOPaMU KUCIIOT U lL[CJIO‘ICﬁ, MMPOBCACHHUC OIILITOB,

WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakluii (ropeHue, peakuu

Pa3NOXKEHUS, COCTUHEHHUS ).

Mesicnpeomemmuie céazu Peanuszanyss MEXIIPEIMETHBIX CBA3EH MTPU U3YYEHUHN XUMUU B 8

KJIaCCC OCYHICCTBIIACTCA YCPE3 UCIIO0JIBb30BAHUC KAaK O6IJ_II/IX CCTCCTBCHHOHAYYHBIX HOHSITHfI, TakK

nu HOHHTHﬁ, ABJIAIOIHUXCA CUCTECMHBIMU JIS1 OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHOHAYYHOI'O

[IUKJIA.

OO01mue ecTeCTBeHHOHAYYHBIC TTOHSITHSI: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIH3,

CUHTE3, KIaccu(uKaIms, MepruouIHOCTh, HAOIOICHNE, SKCTICPUMEHT, MOCITUPOBAHNE,

HU3MCPCHHUEC, MO/JICJIb, ABJICHUC

®dusuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,

PaAMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij, BELIECTBO, TENI0, 00bEM arperaTHOe

COCTOSIHME BEIIECTBA, ra3, PU3HMUECKUE BEIMYUHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIJIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TTOPO/IbL, OJIE3HBIE HCKOMIAEMBIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

IIposepsiemble 2JieMeHTBI coaepskaHu (8 Kiacc)

Kox [IpoBepsieMBIil 2JIEMEHT COAECpKAHUS
1 ITepBOoHaYaIbHBIE XUMUYECKHE TOHSATHS
11 IIpeamer xumun. Poiap XMMUM B KU3HU YEJIOBEKA. XUMUA B CHCTEME HayK. Tena u
BenlecTBa. PU3NUECKUE CBOMCTBA BENIECTB. ATrperaTHOE COCTOSIHUE BEILECTB
1.2 | [lomatne o MeTomax TO3HaHWS B XuUMHH. YucTele BemecTBa W cMecH. CriocoObI
pasziesieHusl CMecei
1.3 | ATOMBI ¥ MOJIEKyNIbl. XUMHUYECKHE 3iIeMeHTHl. CHMBOJIBI XMMHUYECKHX 3JEMEHTOB.
ITpocTeie U ClI0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE
1.4 | Xumnueckas ¢opmyna. BaneHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aToMHasg Macca. OTHOCHUTENbHas
MoJIeKyJsipHasi Macca. MaccoBasi 10J1s1 XMMHUYECKOT0 2JIEMEHTAa B COETUHEHUH
1.5 KomnuectBo BeniectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJMYECTBA, MacChl U
qyuciaa CTPYKTYPHBIX €IMHMIl BemiecTBa. Pacyérel mo ¢opmynaM XHUMHUYECKHX
COEeTUHEHNN
1.6 | ®usnueckue U XUMHUECKUE SIBJICHHUA. XHMMHUYECKas peakuuss U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BellecTB. XuMuyeckue ypaBHeHUs. Knaccupukanus XuMHUYECKHX
peakuuii (coelMHEHNs, Pa3JI0KEeHUs, 3aMellIeHHsI, 0OMEeHa)
1.7 XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/A0H, C IpaBUjiaMu pabOThI

B JIabopaTopuu 1 MpuéMamMu oOpalieHus ¢ 1abopaTOpHBIM 000pyI0BaHUEM, H3yUCHHUE U
onucaHue (U3UYECKUX CBOMCTB OOpa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHHE
busnueckux (TIaBICHUE BOCKA, TaSTHUE JIb/Ia, pACTHPAHUE caXxapa B CTYIKE, KUTICHUE U
KOHJEHCALlUd BOJAbI) M XHUMHUYECKUX (TOpeHHe CBeYM, NpOKajJuBaHUE MeEIHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KHCIOTON) sIBICHUI, HaOMIOJEHNEe U ONHCAHUE




MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioxeHHe caxapa, B3auMOJEHCTBUE
CEepHOM KHCIOTHI € XJopujaom Oapus, paznoxenue rujapokcuga wmenu(ll) npu
HarpeBaHuu, B3auMoJeiicTBHe xxene3a ¢ pactBopoM conu Meau(Il), nsydenue cnoco6on
paszmeneHuss cMmeced (C  TOMOLIbIO MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE,
JUCTHIUISAMS, XpoMaTorpadusi), MpoBeeHHE OYUCTKUA MOBAPEHHOM COJIM, HAOII0ICHHE
N OIMMCAaHUC PC3YJIbTATOB NPOBCACHUSA OIIbITA, WIUIFOCTPUPYIOLICTO 3aKOH COXPAaHCHHA
MAaccChl, CO3/IaHre MOJIeei MoJIeKyJ (IIIapOCTEPKHEBBIX)

Baxuelime npeacTaBUuTeNI HEOPraHMYECKUX BEIIECTB

Boznyx - cMech razos. CocrtaB Bo3ayxa. Kucimopoa - 3meMeHT M MPOCTOE BELIECTBO.
Haxoxaenne kucimopoaa B mpupoje, GU3NYECKUE W XUMUYECKUE CBOWCTBA (peaKiuu
ropenusi). Oxcunpl. [lpumenenue kucinopoaa. CrocoObl MOTy4YEHHS KHCIOpoAa B
naboparopur U HpOoMbIIIEHHOCTH. KpyroBopor kucnopoga B npupone. O30H -
AJUTOTPONHAsI MOAU(HUKAIUS KUCIOPOoJa

2.2

TermnoBoil >PPEeKT XUMHUYECKON peakiud, TEPMOXMMHYECKHE YpPaBHEHUS, 3K30- U
SHIOTEPMHUUECKHE peakuuu. TOIIMBO: yroyb U MeTaH. 3arpsi3HEHUE BO3AyXa, YCUICHUE
apHUKOBOTO 3¢ dekra, pa3pylmeHre 030HOBOTO CII0s

2.3

Bomopox - ameMeHT W mpocTroe BemecTBo. HaxokleHue BOJOpOJa B TPHUPOJE,
du3nYecKue U XMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI mojyueHus. Kuciaorsl u
coJIx

2.4

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoicTBa Boabl. Bojma kak pactBoputenb. PactBopbl. HacklieHHble u
HEHaCBIIEHHbIE pacTBOPBl. PacTBOpuMOCTh BelecTB B Boje. MaccoBasi J10Jis BEIIECTBA
B pacTBope. XUMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHuA. Poib pacTBOpPOB B PUPOJE U B
KU3HU yesnoBeka. KpyroBopoT Bojbl B mpupo/e. 3arps3HeHre NpupoHbix Boa. OxpaHa
Y OYMCTKA IPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunbl. Kiaccudukarust oxkcumos:
coseoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHbIE)U Hecoaeo0pa3yollre.
Howmenknarypa okcunoB. dusnyeckue U XMMUYECKHE CBOMCTBa OokcHJOB. IlomydeHue
OKCH 0B

2.7

OcHoBanusi. Knaccudukanus OCHOBaHUN: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHuil. Pu3MyecKMe M XHUMHYECKHE CBOWMCTBA OCHOBAHHIA.
ITonydyeHnue 0CHOBaHMI

2.8

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usmyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H.H. bekerosa. [lomyuenue
KHCJIOT

2.9

Conu. Homenknarypa coneil. @uznueckue 1 XuMudeckue cBoiicTBa coinell. [lomyuenue
coie

2.10

I'eneTnueckas CB3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COeIUHEHUI
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XVUMUYECKUN SKCIIEPUMEHT: KauyeCTBEHHOE OIpe/IejieHHe COJEep>KaHusi KHUCIOpoJa B
BO3JyXe, TMOJTyueHUe, COOMpaHHe, pPAClO3HABaHHE M HW3YYCHHE CBOWCTB KHUCIOPOA,
HaOJI0/IeHNEe B3aUMOJEHCTBUS BEIIECTB C KHCIOPOJAOM U YCIOBHS BO3HHKHOBEHHUS U
MpeKpalieHus TopeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMyu OKCHJIOB U OMTUCAHHE HX
CBOICTB, ToONyyeHHe, coOMpaHHe, paclo3HaBaHHME W M3y4YEHHE CBOICTB BOAOpOJA
(ropenue), B3aumoeiicteue Bogopoaa ¢ okcuaoM menu(Il) (Bo3sMoKHO UCTIONB30BaHUE
BHUJICOMATEPHAIIOB), HAOIIOJCHHE O00pa3loB BEMIECTB KOJIMYECTBOM 1  MOIIb,
UCCIIeIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOJABI C MeTaulaMd (HaTpUeM H KalbllieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUANIOB), OMNpEICIIEHUE PACTBOPOB KHUCIOT U IeJoyeil ¢
MOMOIIBI0  MHAMKATOPOB, UCCIEJIOBaHHE OOpa3lloB HEOPTaHUYECKUX  BEIISCTB
pa3IMyYHbIX KJaccoB, HAOJIOJEHHE W3MEHEHHS OKPACKH HHIMKATOPOB B pacTBOpax
KHCJIOT U 1Iesovell, n3yuenue B3aumojencteus okcuaa meau(Il) ¢ pacrBopom cepHoit




KHUCJIOTBI, KUCJIOT C METaJUIaMH, PEaKIMi HEUTpaau3alyu, MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO METajula APYrMM U3 pPacTBOpa COJM, PELICHUE
SKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxkHeilmme KiacChl HEOPraHUYECKHUX
COCIIMHECHMI

3 Ilepuonnueckuii 3akoH u [lepronnyueckas cucteMa XuMHU4eckux aeMenTon J[. M.
MenneneeBa. CTpoeHne aTOMOB. XUMHUYECKas CBA3b.
OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH

3.1 [lepBble TOMBITKH KJIACCU(PHUKAIMA XUMHYECKUX O3JeMeHTOB. lloHsTHE O Trpymmax
CXOJIHBIX AJIEMEHTOB (IEIOYHBIC U IEIIOYHO3EMEIIbHBIE METAJIIBI, TAJIOTCHBI, THEPTHHIC
rasbl). DJIEeMEHTBI, KOTOpbIe 00pa3yIoT aM(poTepHbIe OKCHUIBI 1 THAPOKCHIBI

3.2 [lepuonnueckuii 3akoH. Ilepuonndeckas cucteMa XuMuueckux »dyemeHToB J[.M.
MengeneeBa. KopoTkomepuonHnas u anuHHonepuogHas ¢opmbl [lepuogudeckoit
cuctembl xumuueckux aemeHToB J[.M. Menneneena. [lepuoast u rpynmbsl. Ousnyueckuit
CMBICJI TIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIa U TPYIIIBI AJIEMEHTa

3.3 Crpoenune atomoB. Coctas aTroMHbIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XUMHUECKUX 35eMeHTOoB [leproaunueckoit
cucremsl J[.U. MenzeneeBa. XapakTepucTHKa XUMUUYECKOIO 3JIEMEHTA 110 €ro
nostoxkeHuto B Ilepunognueckont cucreme .M. MeHnneneena

3.4 3aKOHOMEPHOCTH U3MEHEHMSI paiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJIINYECKUX
U HEMETaJNIMYEeCKUX CBOMCTB IO IpynmnaM M nepuoiam. 3HaueHue Ilepuoamueckoro
3akoHa U [lepuonuyeckol CHCTEMBl XUMUYECKUX DJIEMEHTOB ISl PAa3BUTUSA HAyKU U
npaktuku. J[.M. Mennenees - yu€Hbll U IpayKJaHUH

3.5 Xumuueckas cBsa3b. KoBaneHnTHas (10JIspHast ¥ HETOJISIpHASI) CBSI3b.
DIEKTPOOTPHUIIATEIIBHOCTh XUMHUICCKUX IIEMEHTOB. MIOHHAs CBSI3b

3.6 Crernenb okuciieHns. OKUCITHTETFHO-BOCCTAHOBHUTEIbHBIC peakiuu. [Iporeccsl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIN

3.7 XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHe OOpas3IoB BEIIECTB METAIIOB M HEMETAJUIOB,
B3aMMOJICHCTBHE THUAPOKCHIA IIMHKA C pacTBOpaMH KHUCIOT U IIENOYe, MpOBEIeCHUE
OTIBITOB, WJUTIOCTPUPYFOTITHX TIPUMEPHI OKHUCJIUTEITHHO-BOCCTAHOBUTEIHHBIX

peakiuii(ropeHue, peakiuy pa3ioKeHHsI, COeTMHEHUS)

9 KJIACC
BemecTtBo u XuMHYecKasi peakuusi

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema xumudeckux 3neMeHToB J1.11. Menneneesa.
CtpoeHune aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB XUMUYECKHX AJIEMEHTOB MEPBBIX
TPEX MEPUOOB, KaJKs, KAJIbLIUI U UX COEIMHEHUI B COOTBETCTBUHU C MOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BUIbl XMMUYECKOU CBSI3H. THITBI KPUCTAIUNIMYECKHUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.
Knaccudukanus u HoOMeHKIaTypa HEOpraHUYECKMX BEeUIECTB. XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSILUXCS K pa3JIMYHBIM KJlacCaM HEOPraHUYECKUX COCIUHEHUM, TEHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHUECKUX peaklui Mo pa3uyHbIM NPU3HAKaM (110 YUCIy U COCTaBY
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TeIUIOBOMY 3()(eKTy, 0 N3MEHEHHIO CTeTeHEeH
OKHCIICHHUSI XUMUYECKHX 3JIEMEHTOB, TI0 00PaTUMOCTH, M0 YYaCTHIO KaTalnu3aropa). IK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUSL.




[TonsiTHE O CKOPOCTH XUMHYECKOU peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYCCKUX PCAKIUAX. ITonsaTue 0 TOMOTESHHEBIX U FETCPOTCHHLIX PCAKIIUAX. Ilonsrue o
KaTaJuse.

[ToHsTHE O XUMUYECKOM paBHOBECHHU. DaKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUYECKOW pEeaKUU
Y TIOJIOKEHUE XUMHUYECKOT0 paBHOBeCHS. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH,
DIIEKTPOHHBIN OaaHC OKUCIUTEILHO-BOCCTAHOBUTEIBHOM peakiui. COCTaBICHHE YpaBHEHUN
OKHCIIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C UCIIOJIB30BAHUEM METO/1a 3JIEKTPOHHOTO
OajaHca.

Teopust 31EKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOINUThl. KaTnoHsl,
aHUOHBI. MexaHu3M JIUCCOLMALNN BEIECTB C Pa3JIMYHbIMU BUJAMU XUMUYECKOU CBSI3H.
Crenenp qucconnanuu. CuabHbIE U Clladble 3IEKTPOIUTHI. Peakiiuu HOHHOTO 0OMeHa. Y CiloBUs
NPOTEKaHUs PeaKkLUii HOHHOIO OOMEHa, MOJIHbIE U COKPALEHHbIE HOHHbIE YPaBHEHUS PEaKLIUM.

CBolicTBa KHUCJIOT, OCHOBaHMI U COJIeH B CBETE MPEACTABIECHUI 00 3JIEKTPOIUTHUECKON
nucconuanuu. KauecTBeHHble peakliuy Ha MOHBL. [IoHsATHE 0 ruapoiIn3e comeil.

Xumuueckuu sKkcnepumenm: 03HaAKOMIICHHE C MOZEIISIMHU KPUCTAJUTMYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJIOB (rpaduTa 1 amasa), CII0KHBIX BEIIECTB
(xJI0pUIa HATPUS ), UCCIICIOBAHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIui OT
BO3/ICUCTBUS pa3IMYHbIX (DAKTOPOB, UCCIICAOBAHKE MIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB,
npoliecca JIMCCOIUAIIMU KUCIIOT, IIeJI0Yel U coyiell (BO3MOKHO UCTIOIb30BaHUE BHIIEO
MaTepuasoB), MPOBEACHHUE OMBITOB, MIUTFOCTPUPYIONINX MPU3HAKH MPOTEKAHUS PEaKIUil
HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIICIICHHUE ra3a, 00pa30BaHUE BOJIbI), OTBITOB,
WJUTFOCTPHUPYIOUIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuii (ropeHune, peakiuu
pa3NoKEHUsI, COSAMHCHHUS ), pPACTIO3HABAHUE HEOPTaHUIECKUX BEIICCTB C IIOMOIILIO
KAaUYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCIHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

Hemeranusbl u ux coequHenus OOmias xapakTeprucTuka raroreHoB. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u pusndeckue CBONCTBa MPOCTHIX
BEIIECTB — raJIOr€HOB. XMMHUYECKHE CBOWCTBA HA IIpUMEpE XJIopa (B3auMOJEICTBHE C
MeTaJlJIaMH, HEMETaJIJIaMU, [LEI0YaMH).

ConsiHasg KUCIOTa, XMMUYECKHE CBOMCTBA, MOJyYeHHE, IPUMEHEHHE. JleficTBrE Xyiopa 1
XJIOPOBOJIOPO/Ia HA OPraHU3M 4YeIoBeKa. BakHelre XIopuasl U UX HAX0XKJICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpymmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHne u pu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/1a ¥ Cephl. AJNIOTPONHBIE MOIU(UKALIMN KUCTIOPO/Ia U Cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBoI0pOJI, CTpOEHHE, (PU3NUECKHE U XUMUYEeCKHe cBOcTBA. OKCHIBI Cephl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NUECKUEe U XMMUYECKHE CBOWCTBA
(oO1e Kak MpecTaBUTENs Kilacca KUCIOT U cnenrduyeckre). XUMUYECKUE peakiui,
JeKallye B OCHOBE MPOMBIIIIJIEHHOTO crioco0a MoTy4eHus cepHoi KucioThl. [IpuMmenenue
cepHoii KucioTbl. Coii CepHOM KHUCIOTHI, KAYECTBEHHAs peakilus Ha cyiabdar-noH. Haxoxnenue
Cephl U €€ COeAMHEHHI B Tpupoie. XMMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMU Ccepbl (KUCIOTHBIE OK/H, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CITIOCOOBI €ro
MPEeIOTBPALICHUS.



OO0mras xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTCTICHH OKUCJICHHSI. A30T, paCIpOCTpaHeHUE B IPUPOJIE, PU3NIECKIEe U XMMHUECKHUE CBOCTBA.
KpyroBoport azora B mpupoje. AMMHAK, ero (U3HUecKue U XUMUYECKUE CBOMCTBA, MTOJIydeHUE 1
npuMmenenne. Colii aMMOHUS, UX (PU3UYECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiius Ha MOHBI aMMOHUS. A30THasI KHCIIOTa, €€ Moy4eHne, (PU3nIecKue U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTABUTENS KJIacca KUCIOT U Clen(UIECKHE).
Vcronp30BaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX YIOOPEHHIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COSTUHEHUSMU a30Ta (KUCIOTHBIE TOMKIH,
3arpsi3HEHHUE BO3/yXa, MOYBHI U BOJ0EMOB). Docdop, amoTponHbie Mmoaudukanuu pocdopa,
dusnueckue u xumudeckue cporicta. Oxcuna pocdopa (V) u hocdopHas kucnora, puzudeckue
U XUMHUYECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX
yI00peHHUil.

OO6mas xapakrepuctika 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIE CTETIEHU OKUCIICHUS. YTIIEPO, JUIOTPOITHBIE MOIN(UKAIIIH, PACIPOCTPAHEHUE B
npupoze, Gu3nIeckue U XUMHUYECKHe CBoicTBa. AncopOuusi. KpyroBopot yriaepona B mpupose.
Oxcuipl yriaepoaa, ux pu3uveckre U XMMHIECKHAE CBOMCTBA, CHCTBHE HA )KHBBIC OPTAHU3MBI,
HOJy4EeHUE U TPUMEHEHHEe. DKOJIOTHYecKue Ipo0sIeMbl, CBA3aHHbIE C OKCHIoM yriepona (IV),
TUII0Te3a IN100aIbHOT0 MOTEIVICHUs KIIMMaTa, IapHUKOBBIA 3P PeKT. YTosipHas KUCI0Ta U e€
COJIM, UX (PU3NYECKHE U XUMHUECKUE CBOICTBA, MolyueHue U npuMeHeHue. KauecTBennas
peakuus Ha kKapOoHaTHOHBI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH,
3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, IIMLEPUH, YKCYyCHas KucioTa). [IpupoiHble HCTOUHUKH
YII€BOI0POAOB (Yroiib, MPUPOIHBIN ra3, HeQTh), IPOAYKTHI UX HepepaboTKu (OEH3UH), UX POJIb
B OBITY U IPOMBINIIEHHOCTH. [IoHsATHE 0 OMONIOrMUecKr BaXKHBIX BEIIECTBAX: )KHUpax, OeNKax,
YIIeBO/Iax — ¥ X POJIM B )KU3HU YeJIOBEKa.

MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX coeMHeHn. KpeMHuii, ero
buznyeckue 1 XuMUYECKHE CBOMCTBA, NMOTy4eHHe U TpuMeHeHne. CoeTMHEeHUs] KPEMHUS B
npupoje. O6mue npeacTaBieHus o0 okcuae kpemuus (IV) u kpemHueBoi kucinore. CUIMKATHI,
UX HCIIOJIb30BaHKE B OBITY, B IPOMBIIUIEHHOCTH. BaskHele cTpouTenbHbIE MaTepHallbl:
KepaMHuKa, CTEeKJIO, IIEeMEHT, OETOH, esie300eToH. [IpolieMbl 6e3011acHOr0 UCTIOIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuii Ikcnepumenm: u3yueHue o0pa3lioB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI, POBEJICHNE KaUeCTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOII0IeHUE TPU3HAKOB X
IPOTEKAaHUS, ONBITHI, OTpAXKArOIIKe PU3NIECKUE U XUMUYECKHE CBOWCTBA raJIOT€HOB U X
COEMHEHUH (BO3MOKHO UCIIOIb30BaHUE BUICOMATEPHATIOB), O3HAKOMIIEHHE ¢ 00pa3zliaMu
XJIOPUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHUE ¢ 00pa3liaMu cephl M €€ COeAMHEHUSIMH (BO3MOXKHO
MCITOJI30BAaHNE BHIEOMATEPHAIIOB), HAOIOICHHE TpoIiecca oOyTIIMBaHUs caxapa Mo
JIEHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHON KHMCIIOTBI, N3y4YE€HNE XUMUYECKHUX CBOMCTB
pa3z0aBIEHHON CEPHOU KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIIMU Ha Cyab(aT-uoH U
HaOJroiIeHue NpU3HaKa €€ MPOTEKAaHUs, 03HAKOMIICHHE ¢ (PU3NUYECKUMH CBOMCTBaMU a30Ta,
dochopa 1 ux coenuHeHNH (BO3ZMOKHO HUCIOIB30BAHUE BHICOMATEPHAIIOB), 00pa3liaMu
a30THBIX U (pocHOpHBIX yI0OpEeHuH, moydyeHne, cCoOupaHue, paclio3HaBaHue U U3yYeHHE



CBOICTB aMMHaKa, MPOBEJIEHUE KAUECTBEHHBIX PEaKIiii Ha HOH aMMOHUS U GocdaT-uoH u
M3y4YECHHUE TPU3HAKOB UX MMPOTEKAHMUs, B3AUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KUCIIOTBI
C MeZIbI0 (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), U3YUEHHUE MOJIENICH KPUCTAINTMYECKUX
pemeéTok anMasa, rpadura, QyuiepeHa, 03HaKOMICHHE C TIPOIIECCOM acoOpOLUU PacTBOPEHHBIX
BEIIICCTB AKTUBUPOBAHHBIM YTIIEM H YCTPOMCTBOM MTPOTUBOTa3a, MOJydeHHUEe, COOMpaHue,
pacro3HaBaHUE U U3yYE€HHE CBOWCTB YIVIEKUCIIOTO ras3a, IpOBEJCHUE KAUECTBEHHBIX PEAKIUI Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYEHHE IPU3HAKOB HX MPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEH CUIMKATHON IPOMBILIIEHHOCTH, PEILICHUE IKCHEPUMEHMATIbHBIX 3a0ay TI0 TeMe
«BaxuHelmme HeMeTaIbl U UX COSAUHEHUS».

MeTaiibl M UX COCANHCHUA

OOw1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX TOJ0XKEHUS B
[Tepuonuueckoii cucteme xumuueckux 3nemenTos .M. MenzaeneeBa u CTpoeHuUs: aTOMOB.
Crpoenue MeTauioB. MeTayuindeckas CBA3b U METAUINYECKask KpUCTAIIIMUECKas peIéTKa.
DIEeKTPOXUMHUECKUH sl HApsHKeHUH MeTaioB. PU3ndecKkue 1 XMMUYECKHe CBOWCTBA
MeTaiioB. O61mue crnocoObl noyuyeHus: MetajuioB. [loHsTre 0 KOppo3uK METaNI0B, OCHOBHbIE
CI0COOBI 3alUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTryH, JOPATIOMUHUN, OpOH3a) U UX
pUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaiIbL: TONOKEHUE B [lepronueckoi cucreme XuMu4decKux 3emMeHToB . 1.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJIeHHE B Ipupoae. PU3nuecKkue 1 XUMHYECKUE
CBOMCTBa (Ha IpuUMepe HATpus U Kayusi). OKCUABI U THAPOKCUIBI HATpUA U Kanus. [I[puMenenue
HIEJTOYHBIX METAJJIOB U UX COCTMHECHUM.

[IlerouHO3EeMeENBbHBIE METAJUIBI MArHUM M KaJbLUM: ITO0keHue B [lepuonnyecko cucreme
xuMmudeckux 3neMeHToB .M. MenneneeBa, CTpoeHHE X aTOMOB, HaX0KJICHUE B PUPOJIE.
DuU3nYeCKne 1 XUMUYECKHE CBOMCTBA MArHUs U KaJlbld. BaxxHene cCoeTMHEHUS KaJIblHs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmtoMuHui: nonoxxenue B [lepuonnyeckoi cucreme xumuueckux anemenTon J[. 1.
MeHieneeBa, CTpOEHHE aTOMa, HaXOXKAeHUE B ipupoze. PU3ndeckrne 1 XMMUYECKUE CBOMCTBA
anoMuHus. AM(pOTepHBbIe CBOMCTBA OKCHIA U THJIPOKCUAA AITIOMUHUS.

Kenezo: nmonoxenue B [lepronnueckoit cucreme xumuueckux 3nemeHToB [[.1. Menneneena,
CTPOCHHE aToMa, HaXOXJeHue B pupoje. Ousndyeckrne u XUMUYECKHUE CBOMCTBA XKee3a.
Oxcunsl, runpokcuabl u conu xxenesa (I1) u xenesa (I1), ux cocras, cBolicTBa U IOTyYEHHE.
Xumuueckuii IKcnepumenm: 03HaKOMIICHHE C 00pa3IlaMH METaJJIOB U CILJIABOB, UX
(GU3HYECKUMU CBOMCTBAMH, U3YUYECHUE PE3YIBTATOB KOPPO3UU METAIIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/Ia KaJIbIUsl M HATPHS
C BOJI0M (BO3MO’KHO MCHOJIb30BaHUE BHAEOMATEPUATIOB), HCCIIEI0BAHNE CBOMCTB KECTKOM BOJIBI,
mpolecca ropeHus elne3a B KUCIopo ie (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMii Ha HOHBI (MarHusl, KaIbIIHs, ATIOMUHUS, ITUHKA,
xenesa (I1) u xxenesa (IIT), meau (I1), HabmroieHne W OMUCaHUE TTPOLIECCOB OKPAITMBAHUS
MJIaMEHU MOHAMU HaTpUsl, KK U KalbIus (BO3MOXHO HCIOJb30BaHUE BUICOMATEPUATIOB),
uccienoBanre aM()OTEPHBIX CBONCTB TMAPOKCHIA ATFOMUHUS U THIPOKCHIA [IMHKA, peuleHie
IKCHEPUMEHMATIbHBIX 3a0ay TI0 TeMe «BaxxHelI1e MeTauibl U X COSAMHEHUS.



XuMHus 4 OKpYsKaIIas cpeaa

BemectBa u Marepuaisl B IOBCEIHEBHOM KM3HU YeoBeKa. bezonacHoe ucnoap30BaHue
BEIIECTB U XMMHYECKHX peakiuii B ObITy. [lepBasi moMoub npu XMMUYECKUX 0XKOTax
OTpaBJICHUIX. XMMHUECKOE 3arps3HeHHe OKpYXKatollei cpeabl (peaeabHas 10nycTuMas

koHIeHTpanus BeniectB (nanee — [1J1K). Pois XumMuu B pelieHr# SKOJIOTHYECKUX TPOOIIeM.
Xumuueckuii IKcnepumenm: u3ydieHre o0Opa3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemuvie ces3u

Peanuszanus MeXnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK U NOHATHH, SBJISIIOIUXCS
CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

Obwue ecmecmeeHHO-HAYYHble NOHAMUSA: HAYYHBINA (DAKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CUHTE3, Kiaccu(uKaIms, MepruouIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOICITUPOBAHNE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

®du3uka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI,
PaauoaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKHUH 3apsi/l, MPOBOIHUKH, TTOJYITPOBOTHUKH,
JUAJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBA, T'a3,
pPacTBOp, paCTBOPUMOCTbD, KPUCTAILTUIECKAs PEIIETKA, CIUIABBI, PU3HUCCKUE BEIIMIUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa, sKocucTeMa, MUHEpaIIbHbBIE YA00PEHNUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBL, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IIpoBepsiemble 3JieMeHTBI cofep:kaHu (9 Kiacc)

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

BeniectBo n xummnyeckas peakuusi. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepuonnueckass cucrema XUMUYECKUX diaeMeHToB J[.M.
MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KaIMs, KAIbLHSA U UX COEAUHEHUN B COOTBETCTBUU
C TTOJIO’KEHUEM AJIEMEHTOB B [leproanyeckoil cucTeMe U CTpPOCHHEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBS3U. THIIBI KPUCTANIMYECKHX PEMIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTANIMYECKOM pEETKH U BUAA
XumMuueckon cBsi3u. Krnaccudukanus v HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB
(MexIyHapoJHas M TpUBHAJIbHas). XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KJjaccaM  HEOPraHW4YeCKUX  COCIWHEHHM, TIeHEeTHYecKas  CBS3b
HEOPraHWYECKHUX BEIECTB

1.3

Knaccugukarus XuMUYIEeCKAX PEAKINA 10 pa3IHIHBIM IpU3HAKaM (110 YHACITY B COCTaBY
YUYacCTBYIOUIMX B PEAKIMM BEIIECTB, MO TEINIOBOMY A(PQEKTy, 10 U3MEHEHUIO CTEeNeHEN
OKHCTICHUSI XMMHUUYECKHX DJIEMEHTOB, MO OOpaTHMOCTH, MO YYaCTHUIO KaTaiu3aTopa).
DK30- W DHJOTEPMUYECKHE pEaKIMM, TEepPMOXUMHUYECKHE YypaBHeHUs. lloHsaTHE O
CKOPOCTH XMMHYECKON PEaKkIINH

1.4

[TonsiTue 06 00paTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakiusx. [lonsTue o
TOMOTEHHBIX ¥ TeTEPOTCHHBIX peaknusax. [IoHITHe 0 XMMUYeCKOM PaBHOBECHH.
@DaKTOpBbI, BIUSIOMINE HA CKOPOCTh XUMHUYECKOHN PEaKIMU U MOJIOKEHHE XMMUYECKOTO
PaBHOBECHSI

1.5

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHBIE pCaKkIuu, BHGKTpOHHBIfI 0aJaHC OKHCIUTEILHO-




BOCCTAHOBUTEIbHOU peaKkIuu. CocraBneHue ypaBHEHUH OKHCJIUTEJIbHO-
BOCCTaHOBUTEJILHBIX PEAKIN C MCIOJIb30BAaHHEM METO/1a HJIEKTPOHHOTO OanaHca

1.6

Teopust 3IEKTPOTUTHUECKON JUCCOLUAIMH. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHoHsL,
AQHUOHBI. MeXaHU3M JUCCOIMAIIUHU BEIIECTB C PA3IMUHBIMU BUIAMH XUMHUYECKOU CBSI3H.
Crenenp aucconuanui. CHIbHbIE U clla0ble AJIEKTPOIUTh. Peakiuu noHHOro oOMeHa.
YcnoBus TMpOTEKaHUs PEAKIMii MOHHOTO OOMEHA, IMOJIHBIE W COKpAlIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBONWCTBa KUCIOT, OCHOBAHUM M COJICH B CBETE MPECTaBICHUN 00
ANEKTPOJIUTHYECKON aucconuanuu. KauecTBenHble peakuuu Ha WOHBL [loHsatue o
TUJIPOJIU3E COJICH

1.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMIJICHHE C MOJAETSMH KPHCTALUTUYECKUX PEHIETOK
HEOPraHWYECKNX BEIIECTB - METAUIOB M HEMETAIOB (rpadura M aiMasa), CIOKHBIX
BEIIECTB (XJIOpHJIA HATpPHUs); HCCICAOBAaHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH
pEaKIUK OT BO3JACHCTBHSA PA3IMYHBIX (AKTOPOB; MCCIEAOBAHUE SJIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOIECCa JUCCOLMAIIMM KUCIOT, IIenodeil u cosiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHAJIOB); IPOBEICHHUE ONBITOB, HIUTIOCTPUPYIOLIUX TPU3HAKU
NPOTEKaHHUs pEeaKuii HMOHHOro oOMeHa (oOpa3oBaHWE OCalKa, BBIJCICHHE Ta3a,
o0pa3oBaHWE BOJBI); ONBITOB, WUIOCTPUPYIOIIUX HPUMEPHl  OKUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peaxuuii(ropenue, peaKIUUpPa3IOKEHNUS, COEJIUHEHMUS);
pacno3HaBaHWE HEOPraHWYECKUX BEUIECTB C IOMOIIBI0 KauyeCTBEHHBIX PEaKLUil Ha
HOHBI; PCIICHNUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmertannsl 1 uX cCOeIUHEHUS

2.1

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
creneHu okucienus. CtpoeHue U puznyeckre CBOMCTBA MPOCTHIX BEIIECTB - FAJION€HOB.
XUMHYECKHME CBOWCTBA Ha mpuMepe Xjopa (B3aMMOJIEHCTBHE C METaJUIaMH,
HeMeTallaMH, 1ieaoyamu). Xioposogopoa. ConsiHas KMCI0Ta, XMMUYECKHE CBOMCTBA,
HOoJTy4eHHe, IpuMeHeHne. JleficTBre xyiopa M XJIOpOBOAOpPOJA HAa OPTaHU3M YelIOBEKa.
Baxknelime XJ0puibl ¥ X HAXOXKACHUE B IPUPOJIE

2.2

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTpPOEHHUsI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (PU3MYECKHe CBOWCTBA MPOCTHIX
BEIIECTB - KHUCIOPOAAa M Cepbl. AJUIOTPONHBIE MOIMGHUKAINU KHCIOpOJa U CEpHl.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOEHUE, (PU3MUECKHE U XMMUYECKHE
cBoiicTBa. OKCHIBI Cephl KaK IMPENCTABUTEIN KHCIOTHBIX OKCHAOB. CepHasi KUCIIOTa,
¢u3nyeckue U XUMHUYECKHE CBOWCTBa (0OIIME Kak MpeACTaBUTENs Kilacca KUCIOT U
cnenuduyeckne). XUMHUYECKHE PEaKInH, JISKaIIHe B OCHOBE MPOMBIIIUIEHHOTO Crioco0a
nojay4yeHus: cepHoil kuciotsl. IIpumenenune. Conu CcepHOM KHMCIOTHI, KadecTBEHHas
peakusi Ha cynbpar-uoH. HaxoxaeHue ceppl W €€ COCOUHEHHWH B MPHPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolleil cpeabl COCTUHEHUSMHU cepbl (KUCIOTHBIE
JIOK]TH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAICHHS

2.3

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHHS. A30T, paclpoCTpaHeHHUE B MpHUpoje, husnueckue u
XUMHUYeckre cBoicTBa. KpyroBopor asora B mpupoje. AMMUAK, ero (GpuU3M4ecKue u
XUMHYECKHE CBOWCTBA, MOJlyueHue U npumeHeHue. Coau aMMOHHUS, UX (U3HUYECKUe U
XUMHYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peaklus Ha HOHBI aMMOHMSL.
A3oTHas kucioTa, e€ mojaydeHue, pu3nveckrue U XMMUYecKhe cBoicTBa (0OIIue Kak
IpeCcTaBUTeNs Kiacca KUCIOT U cnenuduyeckue). Vcnoab3oBaHue HUTPATOB U coJieit
aMMOHMSI B KayecTBe MHUHEPAJIbHBIX yIOOpeHHi. XuMHYecKoe 3arps3HeHue
OKpYXKaroIlllel Cpelibl COETUHEHUAMH a30Ta (KUCIOTHBIE 0K, 3arps3HEHHUE BO3]yXa,
MTOYBBI U BOJJOEMOB)

2.4

docdop, amnorponubie Moaudukanuu dpocdopa, puznveckue 1 XUMUIECKHE CBOMCTBA.
Oxkcua docdopa(yY) u dochopnas kuciora, GU3NISCKHEC W XMUMHYECKHE CBOWCTBA,
nonydenue. McnonpzoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YI00peHUN

2.5

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHUSATOMOB,




XapakTepHbIE CTENEHH OKHCJICHUSA.  YTIEpOol, aUIOTPONHBIE  MOIU(UKAIIH,
pacmpocTpaHeHHe B MpUpoAe, (PU3NUYECKHe U XUMHUYECKHE CBOWCTBA. ACOpOIHs.
Kpyrosopot yrnepona B npupozae. OKcupl yriepona, ux (pu3ndeckrue U XUMHUYECKUE
CBOICTBa, IEHCTBUE HA )KUBBIC OPTraHU3MBI, IOTYICHHE U MIPUMEHEHUE. DKOJIOTHIECKUE
npoOJIeMbl, CBsI3aHHBIE ¢ OKcHIoM yriepoaa(ly); rumores3a rio0aabHOrO MOTEIUICHUS
KIIUMaTa; MapHUKOBBIA A(hdekT. YrombHas Kuciota U €€ conm, uX (QU3NYECKUE W
XMMHYECKHE CBOMCTBA, IIOJydeHHE W TpHMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHKI. Mcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U
CEIIbCKOM XO3SICTBE

2.6

[TepBoHavanbHbIC TOHITHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCAUHEHHIX Yriiepoja
(MeraH, 3TaH, STWIEH, alleTHJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas kuciora). X coctaB u
XuMHYecKkoe ctpoeHue. [ToHsTHe 0 OMOIOTUYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeiKax,
YIJIE€BOJAX - U UX POJMU B )KM3HU 4elOBeKa. MaTeprallbHOEe €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUECKHE CBOMCTBA, MOJY4YEHHE U IpPUMEHEHHE.
Coenunenus kpemHus B npupoae. OOmue npeacrasieHuss 00 okcune kpeMuusa(1lY) u
KpeMHHUeBOM kucinore. CunMKarel, HX MCIOJIb30BaHME B OBITY, MEIMIIMHE,
IIPOMBIIUICHHOCTH. BakHelue CTpOUTENbHBIE MaTepHalbl: KEpaMHUKa, CTEKIIO,
LIEMEHT, 0eTOH, *kene300eToH. [Ipo6ieMbl 6e30MMacHOro MCMOJIb30BaHUS CTPOUTEIbHBIX
MaTEepUajIoB B IOBCEAHEBHON KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: U3y4YeHHE O00paslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJITHOW KHUCJIOTBI; TIPOBEICHHME KAYECTBEHHBIX pEaKIUil Ha XJOPHA-HOHBI U
HAOMO/ICHUE TPU3HAKOB MX IMPOTEKAHUS;, OIBITHI, OTpaXkaroume GU3ndeckue u
XUMHYECKHE CBOWCTBA TaJIOTEHOB W HUX COEOUHEHHHM (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIOB); O3HAKOMJIGHHE ¢ oOpa3namMu  XJIOpUIOB  (TaJOreHUIOB);
O3HAaKOMJIEHHE ¢ oOpa3lam cepbl U €€ COEOUHEHHUSIMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHalioB); HAOIIOJeHHe TMpolecca OOYIIIMBaHUS caxapa IMOJ JAeWCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; U3YYEHHE XMMHYECKHX CBOMCTB pa30aBiIeHHON
CEpHOI KHUCIIOTHI, MPOBEICHNE KAYeCTBEHHOM peakiuu Ha Cyab(haT-uOH U HAOIIOJACHHE
MpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE ¢ (DU3NYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa
U UX COEAMHEHUN (BO3MOXKHO UCIOIH30BAaHUE BHIEOMATEPHANIOB), 00pa3iiaMu a30THBIX
u QochopHbIX yIOOpEeHUit; MOJIydeHHe, coOHMpaHue, paclo3HABaHUE W H3YUCHUE
CBOICTB aMMHaka; MpOBEJIEHUE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUsA U Qocdar-
MOH M M3Y4YCHHE NPHU3HAKOB HMX MPOTEKAaHUsI, B3aUMOJIECHCTBUE KOHIICHTPUPOBAHHOMN
A30THOW KHUCJIOTHI C Mebl0 (BO3MOKHO UCHOJB30BAaHUE BUIECOMATEPHAIIOB); U3YUYCHUE
MoJielel KpHUCTaUIMYECKUX pelEToK anmasa, rpadura, QysuiepeHa; 03HAaKOMIIEHUE C
MPOIECCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAaHHBIM  YIJI€M U
YCTPOMCTBOM MpOTHBOra3a; MOJy4yeHHe, cOOMpaHHe, paclo3HAaBaHUE U U3YyYEHUE
CBOMCTB YIJIGKHCIIOTO Ta3a; MPOBEACHHE KAueCTBEHHBIX pEakIuil Ha KapOoHAT- U
CHWJIMKAT-UOHBl M U3yYEHHUE NMPU3HAKOB MX MPOTEKaHMs; 03HAKOMJICHHE C MPOAYKLHEH
CUJIMKATHOM TMPOMBILIUIEHHOCTH;, PEIICHUE OSKCIEPUMEHTAIbHBIX 3a/ad 10 TeMe
«BaxkHenmme HeMeTaulbl U UX COSTUMHEHUS»

Mertamisl 1 UX COeIUHEHUS

OOmas XapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB - METaUVIOB HAa OCHOBAaHUU WX
nonoxkeHus B Ilepuonnueckoit cucreme xummudeckux sneMeHTtoB .M. Menaeneesa u
ctpoeHust aromMoB. CTpoeHHe MeTauioB. MeTajuinyeckass CBsI3b W METaJTHYecKas
KpUCTAJUTMYECKasl peléTka. DIEKTPOXUMUYECKHUM psiJl HAPSKEHUN METaJJIOB

3.2

®dusnyeckue M XUMHYECKHE CBOMCTBa MeTaioB. OOmMe crmocoObl MOTydeHUs
MmeTtaiuioB. IloHATHE O KOppo3un MCTaJlJiIOB, OCHOBHBLIC CHOCOGBI 3allluThl HUX OT
koppo3un. CruiaBsl (CTaslb, YyTYH, JIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHUE B OBITY U
MMPOMBIIIJICHHOCTH

3.3

[llenounbie MeTabl: osokeHue B [lepronnueckoil cucteMe XUMMUYECKUX 3JIEMEHTOB




J.N. MeHnneneeBa; CTpOCHME HMX aTOMOB; HaXxOXAeHUWE B mpuponae. Pu3nyueckue M
XUMHUUYECKHE CBOMCTBA (Ha npuMepe HaTpusl U Kanus). OKCUIpl U TUAPOKCUIBI HATPUS U
Kanusl. [lpuMeHeHne 1menoyHbpIX METAJIOB U MX COEIMHEHHUH

3.4

[[{erouHO3eMeENbHBIE METAUIBI MarHUM M KajbLUW: MosoxkeHue B Ilepmoandeckoin
cucteMe xumudeckux aneMeHToB .M. Menneneesa; CTpoeHHE HX aTOMOB; HaXO0XKICHUE
B npupoje. dusnyeckue U XMMHUYECKHME CBOMCTBA MarHus M Kainbuusd. Baxkuelmne
COCIMHEHUs KalublMs (OKCUA, TUAPOKCU[, coiu). JKECTKOCTh BOJBI M CIIOCOOBI €&
YCTPaHEHHUsI

3.5

Anmtomunuii: nosnokenre B Ilepuoanueckoit cucrteMe XumMuueckux syemeHtoB JI.A.
MenieneeBa; CTpoeHUE aTOMa; HaxXOXAeHUE B rpupoje. Ouznueckrue U XUMHUECKUE
CBOMCTBA aTtOMUHUSA. AMGDOTEPHBIC CBOMCTBA OKCHJIA U THAPOKCH 1A aTFOMUHHS

3.6

Kene3o: mnonoxenue B Ilepuogmueckoil cucreme XuMUUYecKux anemeHtoB J[.H.
MenzeneeBa; cTpoeHHe aroma; HaxoxkJleHue B npupoje. Ousnueckre U XUMHUECKUE
cBomcTBa xeneza. Oxcunpl, Tuapokcuasl U conu sxenesa(ll) u xenesza(Ill), nx cocras,
CBOIICTBA U MOJIy4YeHHE

3.7

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C 00pa3laMyd METAJJIOB U CIUIABOB, UX
bu3MYECKUMHU CBONCTBaMH; U3y4€HUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUSI OKCH/IA KAJIBIUS U
HaTpHs C BOJOW (BO3MOXKHO MCIIOJIB30BaHKME BUICOMATEPHAIIOB); HCCIICIOBAHNE CBOMCTB
JKECTKOW BOJIBI; TpoIlecca TOPEHUs JKeie3a B KUCIOPOJAE (BO3MOXKHO HMCIOJIb30BAHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MIPOTEKAHUS KAUYSCTBEHHBIX PEaKIIMii HA HOHBI (MarHus,
Kanplus, adroMuHus, nuHka, xkenesa(ll) m sxenesa(lll), menu(Il); nHabmonenue u
ONMCAaHUE TMPOIECCOB OKpAIIMBAHUS IUIAMEHW HOHAMU HATpHUs, Kalus W KaJbIUs
(BO3MOXKHO HCIIOJIb30BAaHKUE BHUACOMATEPUAIIOB); HCCICIOBaHHE aM(OTEPHBIX CBOHCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCHJIA IIUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «Bakaenme MeTaluTbl U UX COSTUHESHUS)Y

XHMHS U OKpY>KaroIlas cpena

HoBeie Marepuanibl 1 TexHosoruu. BemiectBa U Marepuaibl B MOBCEAHEBHOW KU3HU
yernoBeka. XUMUS U 310pOBbe. be3omacHoe MCIIONb30BaHUE BEIIECTB U XMMHMYECKUX
peakiuii B ObITy. [lepBast MOMOITs TPH XUMHUUECKHUX 0KOTaX M OTPABJICHHSIX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTU. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpebl
I[TAK. Ponp XMMHUM B pELIEHWH SKOJOTMYECKUX MpobneM. IIpupoaHble HMCTOUHUKH
YIII€BOI0POAOB (yroJib, IPUPOAHBIH a3, HedTh), MPOAYKTHI UX NEepepaboTKU, UX POJIb B
OBITY M TPOMBIIIEHHOCTH

4.3

XVUMHYECKUH SKCIIEPUMEHT: U3y4yeHue 00pa3Ii0B MaTEpUAIOB (CTEKIIO, CILIABbI
METAJUIOB, TOJUMEpPHbIE MaTepHAaIbl)

IIpoBepsiembie Ha OI'D Mo XuMHUHU TPEOOBAHMS K Pe3y/JIbTAaTaM 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Kon [IpoBepsieMble TpeOOBaHUS K IPEAMETHBIM pe3yiabTaTaM 6a30BOr0 YpOBHS
IIPOBEPAEMOTO OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
TpeOOBaHUs obpasoBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:
11 0 TI03HABAa€MOCTH SIBJIEHUI IPUPOJIbI, TOHUMAHNE OOBEKTUBHON 3HAYMMOCTH

OCHOB XHMMHYECKOM HayKu Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa OOIIeH KyJIbTypbl W NPAKTHYECKON NEATEIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOTO O0IIEeCTBA; MOHMMAHUE MECTa XUMUH CPEIH JAPYTHUX
€CTECTBEHHBIX HAayK




1.2 O HAYYHBIX MCTOAAaX II0O3HAHHA, B TOM YHCJIC OKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICAOBAHHA BCIICCTB W HU3YUYCHUA XUMHUYCCKHUX

peakiuii; yMEHHE UCIIOJIb30BAaTh
MOJICTIH
U151 OOBSICHEHHSI CTPOCHHSI AaTOMOB M MOJICKYJIT
1.3 o chepax mnpodeccHOHATLHON NEATEeIHHOCTH, CBSI3aHHBIX C XHUMHEH U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSAX XUMHUCCKON
HAayKH, YTO MO3BOJIHUT O0YJAIOIIUMCS PaCCMATPUBATh XUMHIO Kak cepy cBoei
Oyaymiei mpodecCHoHaIbHOW IEATSIBHOCTH U CACNIAaTh OCO3HAHHBIN BBIOOP
XUMHUH Kak MPOQHILHOTO TpPEaMeTa MPU MEPexo/ie Ha YPOBEHb CPEIHETO
o0mero oopa3oBaHus

2 Bianenune cucremMod XUMHYECKHMX 3HAHUM U YMEHHME IIPUMEHATH CUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpask BKJIIOYAET:
2.1 BAKHEUIINE XUMUYECKHE MOHATHS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIa,

BEILIECTBO, IPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAs U HEOAHOPOAHAS
CMECh, OTHOCHUTEIIbHBIC AaTOMHAs W MOJEKYJISIpHAsT MAacChl, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJIAPHBIM OO0BEM, OKCHI, KHCIIOTA,
OCHOBaHHE, COJb (CpeAHsisl), XUMHUUYECKas PEeaKIusl, PEeaKIuu COCIUHEHUS,
peaKiuu pa3ioXKEeHHs, pPeaklUHd 3aMeIlleHUs, Peakiuu OoOMeHa, TErIOBON
3p(deKT peaknuu, 3K30- U IHAOTEPMHUYSCKHE DPEAKIHMH, PacTBOp, MaccoBas
JI0JI1 XUMMUYECKOI'O AJIEMEHTa B COCJUHEHUU, MAacCOBas J0Ji1 U MPOLICHTHAs
KOHIICHTpALIUsI BEIIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBIN CIIOH aToma,
aToOMHass opOutanb, paguyc aroma, BaJCHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKass CBfA3b, DJICKTPOOTPUIATEIBHOCTh, MOJIApHAs U HEMOJSpHAs
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, METAJUIMYECKAsl CBS3b, KPUCTAJUIMUECKAst
peméTka (aTroMHasi, MOHHAs, METANTMYECKas, MOJIEKYJsipHasi), MOH, KaTHOH,
AQHUOH, DJJEKTPOJUT M HESJIEKTPOJIHT, HIIEKTPOIUTHYECKAs AUCCOLMALIMS,
peakIi HOHHOTO 0OMEHA, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC peaxiy
U BOCCTaHOBUTENb, OKUCIECHUE M BOCCTAHOBJICHHUE, AJEKTPOJIN3, XUMUUYECKOE
paBHOBecHE, OOpaTUMbIE U HEOOPATHMBIC PEAKIIMH, CKOPOCTh XUMHUYECKOM
peakuuu, katanuzarop, [1/IK, koppo3ust MeTamioB, CriaBsl

22 OCHOBOITIOJIararomme 3aKOHBI XUMHUU: 3aKOH COXpaHCHI/Ifl MacCcChl,
nepuoanueckui 3akoH .M. Menzaeneesa, 3aKk0OH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo
2.3 Teopun XMMUU :aTOMHO-MOJIEKYJISIPHASL TEOPHUs, TEOPUS BIEKTPOIUTUYECKON
JIHCCOIHAIAN
3 Brnanenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :
3.1 yYMEHHE MMPaBUIbHO UCIIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTepHAIIbI (B TOM

qrclie MUHepaibHbIe yI0OpPEHMS, METAIIIBI U CIUIaBBI, IPOAYKTHI IepepadoTKI
MPUPOAHBIX UCTOYHUKOB YTJIEBOJIOPOJAOB

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yabTAThl OCBOEHUS MPOrPaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs JOCTUTAIOTCS
B X0/i¢ 00y4eHHS XMMHUU B €IUHCTBE y4eOHOW U BOCITUTATEIBHOMN JESTETbHOCTH B COOTBETCTBUHU
C TPAJAULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA U TyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, IPUHATHIMH B OOIIIECTBE MPAaBUIIaMU 1 HOPMaMH MTOBEJICHHSI U CIIOCOOCTBYIOT
IpoleccaM caMOIO3HAHMs, CAMOPA3BUTHA U COLIMATN3AMH 00yUYarOIIHUXCSl.



JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH O0YUYAIOLIUXCSI PYKOBOACTBOBATHCSA CUCTEMOMN
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PaCIIMPEHUE OMBITA IEATEILHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YACTH:

1) naTPpHOTHYECKOr0 BOCHUTAHUS: [ICHHOCTHOTO OTHOIICHHUS K OTCYECTBCHHOMY
KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJICIMIO, IOHUMAaHUS 3HAYCHUS XUMUYECKON
HAaYKH{ B )KU3HHU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEpHON MH(pOpMaLueit o
NEPEIOBBIX TOCTHIKEHUAX U OTKPBITUSAX MUPOBON M OTEYECTBEHHON XUMUM,
3aMHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUSAX 00 YCTpOicTBE MHpa U 00IIECTBA;

2) rpaIaHCKOI0 BOCIIMTAHMS: IIPEACTABICHUS O COLIMATIBHBIX HOpMaxX U IpaBUiIaxX
MEXJIMYHOCTHBIX OTHOILIEHHUM B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B
0O0I11eCTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOHN U APYruX BUAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM /1E€ATEIbHOCTH IPHU BBIIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BBIIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIH B IIpOLEcce 3TOM
yueOHO! NesATENIbHOCTH, TOTOBHOCTHU OLIEHUBATH CBOE MOBEJEHHUE U MOCTYIKH CBOMX TOBapUIIEH
C O3ULIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI: MUPOBO33PCHUECKHUE MTPEIICTABICHHSI O BEIIECTBE U
XUMUYECKON PEAKLUU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJISAIONIME OCHOBY IS IOHUMaHHS CYITHOCTH HAyYHON KapTUHBI MHUpA, IPEICTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA NPUPOJbI, B3AUMOCBA3AX UCJIOBCKA C HpHpO}IHOfI
CpGI[OI\/JI, 0 POJIM XUMHHU B ITIO3HAHWU 3TUX 3aKOHOM€pHOCTeI>'I; IIO3HAaBaTCJIIbHBIC MOTHUBBI,
HaIpaBlIeHHbIC HA TIOJyYeHNE HOBBIX 3HAHUHN M0 XUMHH, HEOOXOUMbIE AJIs1 O0BSICHEHUS
HaOII0/TaEMBIX TPOIIECCOB U SIBJICHH, TO3HABATENBHON, MHPOPMAIIMOHHON U YMTATEIHCKOM
KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMU HH(POPMAIIHOHHBIX
TEXHOJIOTHil; HHTEepeC K 00yYEHHIO U MO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K CaMO00Opa30BaHUIO, TPOSKTHOW U UCCIIEA0BATEIIbCKON NeITEIbHOCTH, K
OCO3HAaHHOMY BBIOOpPY HANIPABJICHHOCTU U YPOBHS 00y4YEHHUS B JlajbHEUIIIEM;

4) popMHpOBaHUS KYJIbTYPbI 310POBbsI: OCO3HAHNE IICHHOCTH JKU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3/I0OPOBBI 00pa3 )KW3HU, OCO3HAHUE
MOCIIEACTBUM U HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB,
KYpeHHUsI), HEOOXOAMMOCTH COOJIIO/IEHNUS TPABHII O€30MIaCHOCTH MPH OOpaLIEHUH C
XUMHNYECKUMH BEUIECTBAMU B 6I)ITy n peanLHoﬁ KHU3HU,

5) Tpy10BOr0o BOCIUTAHUSA: MHTEPEC K MPAKTUISCKOMY M3YyUEeHUIO TIpodeccuii u Tpya
Pa3IMYHOrO pojia, yBaXKEHHE K TPYAY U PE3yJIbTaTaM TPYIOBOM AECATENBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMHUHU, OCO3HAHHBIN BBHIOOP WHIMBUAYAIbHON
TPaeKTOPUH MPOJOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CITIOCOOHOCTHU K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHIeITHON TpodecCnoHaIbHOM
JESTEIILHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh aalTUPOBATHCS B
npodeccnoHaIbHOM cpere;

6) IKOJOIHYECKOIo BOCIUTAHUSA: DKOJIOTHUYCCKHU I_[CJIGCOO6p8.3HO€ OTHOILICHHEC K MPUPOIC KaK
HCTOYHHUKY KU3HU HA 36MJI€, OCHOBE €€ CyHICCTBOBaHHA, IOHMMAHUC IICHHOCTH 310POBOI0 1



6e3omacHOTO 00pasa KW3HHU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (DU3HUYECKOMY U
NICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOIOACHUS MTPAaBUI 0€3011aCHOTO MOBECHHS
npu paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YITPOXKAIOIIMX 30POBBIO M KU3HU JIIOACH;
CIIOCOOHOCTH MPUMEHSATH 3HAHUS, 0JIy4aeMble IIPYU U3YYEHUU XUMUH, IJI PELICHUS 3a1ad,
CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOIHON CPENOM, JJIs IIOBBIICHUS YPOBHS 9KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS II100alIbHOT0 XapaKTepa SKOJIOTMUYECKUX IpoOieM U IMyTeil UX pereHus
MOCPEACTBOM METOJIOB XMUMUH, 3KOJIOTHUECKOT'O MBIIIJICHHSI, YMEHHs pyKOBOJCTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHOU MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pe3yabTaTOB BBIACSIOT 3HAUUMBIE 1151 POPMUPOBAHUS
MHUPOBO33PEHUS 00IeHay4YHbIe TOHATHUSA (3aKOH, TEOpUs, IPUHLIUI, TUIOTe3a, (haKT, CUCTEMA,
IpoIiecC, SKCIIEPUMEHT U APYToe.), KOTOPbIE NCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax 1 MO3BOJISIFOT HAa OCHOBE 3HAHUM U3 3TUX MPeIMETOB (JOPMHUPOBATH IPECTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MUPA, U YHUBEpCaIbHbIE yueOHbIe NeiicTBUA (II03HABATENbHbIE,
KOMMYHHKATHBHEIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBal0T ((OPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO y4E€OHOU JAEATENbHOCTH

ITo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBbie Jornveckue AeficTBUSA: YMEHHS UCIIOJIB30BATH IPUEMBI JIOTHYECKOTO MBILICHUS
IPYU OCBOCHMHU 3HAHWM: PACKPBIBATh CMBIC] XUMUYECKUX MMOHATUH (BBIAEIATH UX XapaKTepHbIe
NPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMH MTOHITUSMH ), UCTIOJIb30BaTh MOHITUS AJIS
00BsICHEHUS OTJENIbHBIX (PAaKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U KPUTEPUU IS
KJIaCCU(UKALMU XUMUYECKUX BEILIECTB U XUMUYECKUX PEAKIUI, yCTaHaBIMBAaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEXKIY OOBEKTaMU U3yUEHUs, CTPOUTH JIOTUYECKHE PACCYKACHUS
(MHIIyKTUBHBIE, 1€TYKTUBHBIE, IO aHAJIIOTHH ), €JIaTh BHIBObI U 3aKIIOUCHHS; YMEHUE
OPUMEHSATH B IIpoIlecce MO3HaHUS MOHATHSA (TIPEAMETHBIE U METAINIPEeIMETHbIE), CHMBOJINYECKHE
(3HaKOBbIE) MOJIENH, UCIOIb3yEMbIE B XMMUH, TPE0OPA30BBIBATH IIUPOKO MPUMEHSEMBIE B
XUMHHU MOJIENIbHBIE TPE/ICTaBIECHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMUYeCKast
¢dopMyna U ypaBHEHHE XUMHUECKOW PEaKLIMU — MPU PELICHNH Y4eOHO-TI03HaBaTENIbHBIX 3a/1a4, C
Y4ETOM ITHUX MOJIEIBHBIX MIPEACTABICHUH BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX O0BEKTOB — XUMHUUECKHUX BEIIECTB U XMMHUECKUX PEaKUU, BBISBIAT
o011re 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJICTBEHHBIE CBS3U U IPOTUBOPEUHS B U3y4aEMbIX
MIPOLIECCAX U SIBJICHHUSIX.

Ba3oBble ucciieioBaTejibCKie AeiiCTBUSA: YMEHIE UCIIOIB30BATh MOCTABICHHBIC BOIIPOCHI B
KauCCTBC MHCTPYMCHTA MMO3HAHUSA, 4 TAK)KC B KAYECTBC OCHOBBI JIJIA Q)OpMHpOBaHI/Iﬂ THUITOTE3BI I10
MIPOBEPKE MPABUIIbHOCTU BBICKA3bIBAEMBIX CYXJICHUI; IPHOOPETEHNE OTIBITA 10 MJIAHUPOBAHUIO,
OpraHHM3alUH U MPOBEJICHUIO YYCHNYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0IaTh 32 X0I0M
nporecca, CaMOCTOSITEIBHO TPOTHO3UPOBATH €0 Pe3yNbTar, GopMyIHpoBaTh 0000IIEHHS 1
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, HCCICAOBAHHUS, COCTABIISATh OTUYET O
IpoieTIaHHOM paboTe.

Pa6ora c uHopmanueii: yMeHue BEIOUPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh
UHGPOPMALIMIO PA3IUYHBIX BUA0B U (HOPM MPEACTABICHUS, TOIY4aeMYIO U3 Pa3HbIX HICTOYHUKOB
(HayyHOTIOMYJISIpHAS JIUTEPATypa XUMHUECKOTO COJICPKAHUS, CIIPABOYHBIE TIOCOOHS, PECYPCHI



WNHTepHeTa), KpUTHYECKH OIIEHNBATH MPOTHBOPEUYHBYIO U HEOCTOBEPHYIO HH(OPMALIHIO;
yYMEHUE IPUMEHATH PAa3IUYHbIe METOIbI U 3aIIPOCHI IIPU TIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBCTCTBYHOIIMX JAaHHBIX, HCO6XOI[I/IMBIX JJISA BBITTIOJIHCHU S y‘Ie6HBIX U I1I03HaBaTCJIbHBIX 3a1a4
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTBITAa B O0JIACTH UCIIOIH30BAHUS HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TCXHOJIOT I/Iﬁ, OBJIAJACHUC Ky.]'[bTypOfI AKTUBHOI'O UCIIOJIb30BaHUA pa3JIMIHbIX
HIOMCKOBBIX CUCTEM, CAMOCTOSITEIEHO BBIOMPATh ONTHMAIBHYIO (POPMY IPEACTaBICHHUS
UH(pOpMAINU U WUTIOCTPUPOBATH PeIIacMbIe 3a/1a41 HECIIOKHBIMHU CXEMaMH, THarpaMMaMH,
apyruMu GpopMamu rpaguky 1 UX KOMOMHAIMSIMU; YMEHHUE UCIIOJIB30BaTh U aHAIM3UPOBATH B
nporecce y4eOHOH 1 HCCIIeI0BaTENbCKON AeATEIbHOCTH HH(OPMALIUIO O BIUSHUT
MPOMBIIIJICHHOCTH, CETTLCKOTO XO3AHWCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKArOIIeH
npupoaHoil cpenbl. KoMMyHUKATHBHBIE YHHMBepcaabHble yueOHble 1eiiCTBUS: YMEHHE
3a/1aBaTh BOIPOCH! (B X0/€ AUaIora U (Mn) IUCKYCCHM) IO CYIIECTBY 00CYX AaeMOM TEMBI,
(bopMyIUpPOBATh CBOM MPEIOKEHUS OTHOCUTEIBHO BBITIOJIHEHHS MPE/JIOKEHHOMN 3a/1a4H;
NpUOOPETEHNE OIBITA IPE3EHTALUH PE3YIIFTATOB BHIMOJIHEHNS XUMHYECKOTO SKCIIEPUMEHTA
(71a00paTOpPHOTO OIBITA, TA00PATOPHOI PAOOTHI IO HCCIICTOBAHUIO CBOMCTB BELIECTB, yUeOHOTO
IPOEKTA); 3aNHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM IIO3HABATEIBHON
UCCIIEI0BATEIbCKOM eI TEIFHOCTH IPU PEILICHUN BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4éTa
OOIIMX MHTEPECOB U COTTIACOBAHUS MO3UIHHA (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIC
LITYPMBbI», KOOPAWHALMS COBMECTHBIX JCHCTBUM, ONPEACICHUE KPUTEPHUEB 110 OLIEHKE KayeCcTBa
BBITIOJIHEHHOU PabOTHI U IpyTHe);

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUA: YMEHHUE CAMOCTOSITEIIbHO ONIPEIETISATh
eI IeSITEIbHOCTH, TUTAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATH U MIPH HEOOXOIUMOCTH
KOPPEKTUPOBATH CBOIO JEATEIHHOCTD, BRIOMpaTh Hanbosee 3¢ (HEeKTUBHBIE CTIOCOOBI PEIICHUS
y4eOHBIX M MO3HABATEIBHBIX 33J1a4, CAMOCTOSATEILHO COCTABIIATh I KOPPEKTUPOBATH
MIPEAJIOKEHHBIM allTOPUTM JAEHCTBUIN NIPU BBIMOJHEHUH 33JJaHUN C YUETOM MOTYUYEHUSI HOBBIX
3HaHMUI 00 N3y4aeMbIX 00BEKTax — BEIIECTBAX U PEaKIUIX, OIIEHUBATH COOTBETCTBHE
MOJIYYEHHOT'O pe3yJIbTaTa 3asiBICHHOM 11eJ1d, YMEHHUE HCIO0JIb30BaTh U AaHAJIU3UPOBATH
KOHTEKCTBI, ITPEAJIaraéMbl€ B YCJIOBUU 3aJIlaHUMN.

INPEAMETHBIE PE3YJIBTATDBI B cocraBe npeAMETHBIX PE3yJIbTaTOB 10 OCBOECHUIO
00513aTeJIbHOTO COJIepXKaHMs, YCTAaHOBJIEHHOTO JJaHHOH (hesiepaibHOM paboyeil mporpamMmoii,
BBIJICJIAIOT: OCBOCHHBIE 00YUaIOIIMMUCS Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI eicTBUH,
cnenuduyeckue sl MpeAMETHON 00acTu «XUMHUS», BUIbI IEATEIBHOCTH 110 OTYYEHHUIO
HOBOTO 3HaHMUSI, €r0 UHTEPIPETALNHU, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U
HOBBIX cuTyanusax. K Koy o0ydenus B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y OO YUAIOIIUXCSl YMEHHI:

PacCKpBIBATh CMBICII OCHOBHBIX XHMUYECKHX TIOHSATHIA: aTOM, MOJICKYJIa, XHMHUECKUH 2JIEMEHT,
IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOAHAS ¥ HEOTHOPOAHAS ), BAJICHTHOCTD,
OTHOCHUTEJBbHAS aTOMHAs ¥ MOJICKYJISIpHAs Macca, KOJIMYIECTBO BEIIECTBA, MOJIb, MOJIIPHAS
Macca, MaccoBast 105l XMMHUECKOT0 JIEMEHTa B COCJIMHEHUH, MOJIIPHBIN 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, JICKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKas
peakuus, Kiaccu(UKaIMs peakifii: peakluy COeANHEHHS, PEaKLIUU Pa3I0KECHUs, PEaKIUH
3aMeIIeHus, peakiui 0OMeHa, IK30- U SHIO0TEPMUUYECKUE PEAKLIUH, TEIUIOBON AP PEKT peaKiuu,
SAPO aTOMa, 3JIEKTPOHHBIN CIIONW aTOMa, aTOMHAast OpOUTAITb, PAJIyC aTOMa, XUMHUYECKasl CBSI3b,
HOJISIPHAS ¥ HETIOJIIpHAs! KOBAJIICHTHAS CBSA3b, HOHHAS CBSA3b, HOH, KATHOH, aHUOH, PacTBOD,



MaccoBas JI0JIs BellecTBa (MPOIeHTHAsI KOHIICHTPAIIKs) B PaCTBOPE; HILTIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUNA U IIPUMEHATH 3TU MOHATHUS IIPU ONUCAHUU
BEIIECTB U UX MPEBPAICHUH; UCTIOIH30BATh XUMUYICCKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

OIIPENIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEIICHb OKHUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJlaccy
COeMHEHUH 1o Gpopmyniam, BUJ XUMHUYECKOM CBSA3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHHMUECKUX
COEIMHEHMSX; pacKpbIBaTh cMblIca [lepuoauueckoro 3akona /.M. Menneneena:

ACMOHCTpHUPOBATh NIOHUMAHUC HGpHOIIPI‘-ICCKOfI 3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
OT HUX ITIOJIOXKCHHUSA B Hepno;u/lqecxoﬁ CHUCTCMC, 3aKOHOB COXpPaHCHHA MAaCChI BCIICCTB,
IMMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOl"aI[pO;

ONMCHIBATh U XapaKTepu30BaTh TabauuHyto popmy lleproanueckoil cucreMbl XUMUYECKUX
AJIEMEHTOB: pa3nyarh MOHATHS «TJlaBHas noArpynna (A-rpynmna)» u «nodouynas noarpymnmna (b-
Ipymnma)», Majble U 00JbIINe NePHOAbI, COOTHOCUTh 0003HaUEHHsI, KOTOPbIE UMEIOTCS B TaOJIUIIe
«Ilepuoanueckas cucrema xumMndeckux 3nemenTo JI.M. MenzaeneeBa» ¢ YMCIOBBIMU
XapaKTEepUCTUKaMU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sijpa, ol1iee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 110 3JEKTPOHHBIM CII0SIM);

KJ1accu(UIUPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHUE PEaKLIUU
(10 YuCITy ¥ COCTAaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, IO TEINIOBOMY 3P HEKTY);

XapaKTCPU30BaATh (OHI/ICHBaTL) O6I_I_II/Ie XHUMHYECKHE CBOMCTBA BEIIECTB Ppa3jINIHbIX KJIACCOB,
MOATBCPIKAAA OITMCAaHUEC TPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX
XUMHNYCCKUX peaKHHﬁ;

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOI'O CcoCTaBa,
BO3MOJXHOCTHU MMPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIDHYIO U MOJIAPHYIO MAaCChI BEIIECTB, MAaCCOBYIO JOJIHO
XUMHUYCCKOI'O 3JICMCHTA 110 (I)OpMy.]'Ie COCAUHCHU A, MACCOBYHO JOJIFO BEIIECCTBA B paCTBOPEC,
MMpOBOAUTD paC‘léTLI 110 YPaBHCHHUIO XUMHYECKOU peaKknuuun;

IIPUMEHSTH OCHOBHBIE ONIEPALIMN MBICIUTEIBHOMN IEATENbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
000011eH1e, CUCTEMATH3AIIHIO, KIIaCCU(UKALIUIO, BHISIBIEHUE IPUUYNHHO-CIIECTBEHHBIX CBSI3eH
— I U3YYEHUS CBOMCTB BEILIECTB M XUMUUYECKUX PEAKIIMH, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HaHUs — HAOJII0/IeHUE, U3MEPEHHUE, MOJICIMPOBAHUE, SIKCIIEPUMEHT (peabHbIN U
MBICJICHHBIN);

CJIeZIOBATh MPaBHJIaM I10JIb30BAaHUS XUMHUECKON TOCY 10U U TaOOpaTOPHBIM 000pYA0OBaHUEM, A
TaKXe MpaBuIaM 00palleHHs ¢ BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU 110 BBIITOJTHEHUIO
71a00PAaTOPHBIX XUMHUUECKUX OIBITOB MO MOJIYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(BoIOpOZIa M KUCIIOPO/a), IPUTOTOBICHUIO PAaCTBOPOB C OMPEIEIEHHON MacCcoBO J1oyei
PAcTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUEH U KUCIOT ¢ HOMOILBIO HHIAUKATOPOB (JIAKMYC,
¢deHondranzent, METUIOPAHXK U APYTHeE).



IIpoBepsiemble TPeOOBAHUS K pe3yJbTaTaM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM

nporpammsl (8 kiacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa30oBaTeIbHONW IPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs
pe3yJipraTta
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHSATHS
11 pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKMX IIOHATUH: aTroM, MOJIEKYyIa,
XUMUYECKMH 3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMEChH
(onHOpOIHAs M HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAIpHAs Macca,
MaccoBasi JIOJII XMMHYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSIPHBIA OO0BEM,
XUMUYECKas peakius, Kilaccuukauus peakuuid: peakluud COeAMHEHUs,
peaKkIuy pas3oKEHUs, PEaKklUH 3aMEIICHUs, peakuuud OOMEHa, JK30- U
SH/IOTEPMHUYECKUE PEaKLMH, TEIIOBOM 3((eKT peakiuu, pacTBOp, MaccoBast
JI0JIs BellecTBa (MPOIEHTHAs! KOHIIEHTpAIsi) B PaCTBOpe
1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh
9TH MOHATHUS NPU ONMCAHNUU BEUIECTB U UX NPEBpalllEeHUI
13 HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (OPMYJI BEIIECTB U
YPaBHEHU XMMHYECKUX PEAKIUI
14 PacKpbIBaTh CMbBICII 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YU€HUs, 3aKOHa ABOraipo
1.5 OIpeJIeNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
1.6 KJ1accu(uuupoBaTh XMMUYECKHE PEaKLUU (110 YUCITY U COCTaBY YUaCTBYIOIIUX
B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P DEKTY)
1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIYHUCIISITH MAaCCOBYIO JIOJIO XUMHUYECKOTO AJIeMeHTa 1o popmyiie
COEIMHEHMS,
1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSTh €CTECTBEHHO-HaY4YHbIE METO/Ibl TIO3HAHUS - HAaOJII0AeHuE,
M3MepeHne, MOIEIMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICICHHBIN)
2 ITo Teme: «BaxHelue NpeacTaBUTENN HEOPTaHUYECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI: OKCUJ, KUCIIOTA,
OCHOBaHUE, COJIb
2.2 OIIPEAEIATh IPUHAUIEKHOCTD BELECTB K ONPEAEIEHHOMY Kiaccy
coeMHeHui o popmynam
2.3 KJ1acCU()UIIMPOBATh HEOPraHMUECKUE BEIECTBA
2.4 XapaKTepu30BaTh (OMUCHIBATh) O0IINE XMMHUECKHE CBOMCTBA BELIECTB
pa3IMYHbIX KJIACCOB, MOATBEpK1ast ONMCAaHNE TPUMEpPAMU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX peaKuil
2.5 IIPOrHO3UPOBATh CBOIICTBa BELIECTB B 3aBHCUMOCTH
OT HMX KA4YeCTBEHHOTO COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XHUMHUYECKUX
IIPEBPALIEHUI B PA3JIMYHbIX YCIOBUAX
2.6 CIIeZIOBaTh MpaBHIIAM MOJTE30BAHUS XUMHYECKON TIOCYI0H

u 7a0opaTOpHBIM OOOpPYJOBAaHMEM, a TaKXKe IpaBWiIaM oOpameHus C
BEIIECTBAMH B  COOTBETCTBHM C HWHCTPYKIHSMH IO  BBIIOJHEHHIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYEHHI0O U COOUpPAHUIO
ra3000pa3HbIX BEmECTB (BOAOPOa U KHUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB
C ONpelenEéHHON MacCOBOM J0JEH PaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U
IPOBOJUTh XMMHYECKHE HKCHEPUMEHTHI II0 PpACIO3HABAaHUIO PACTBOPOB
IieJ0Yed W KHUCIOT C TOMOLIbI0 MHIMKATOpPOB (1akMmyc, (eHondranent,
METUJIOPAHXK U JPYTHE)




2.7

MIPOBOJMTH PAcU€ThI M0 YPAaBHEHHIO XUMUYECKOM peakuu

ITIo Teme: «llepmonnueckuit 3akoH u llepronuyeckas cucremMa XMMHUYECKUX
sanementoB JI. U. MenneneeBa. CtpoeHne aTroMoB. XHUMHYECKas CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTEJILHBIC PEAKIIMI

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHH: sIpO  aToMa,
AJIEKTPOHHBIN CIIOM aroma, aTOMHas OopOWTallb, PagHyC aTromMa, XUMHYECKas
CBSI3b, HOJIIpHAst U HENOJIIPHAs KOBaJICHTHAs CBSI3b,
ANEKTPOOTPHULIATEILHOCT, WOHHAsI CBSI3b, WOH, KaTHOH, AHUOH, CTEIECHb
OKHCJICHUS

3.2

KJIaCCI/I(l)I/II_[I/II)OBaTb XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh U XapaKTepPH30BaTh TaOMU4HyI0 hopmy [lepronndeckoit cucTeMsr
XUMHAYECKHX JJICMEHTOB: pa3jinyaTh IMOHATHS «ryiaBHas mnoarpymma (A-
rpymnmna)» u «mnobouyHas moxarpymma (b-rpymma)», «Mambie» U «OOJbIIHE)
TIEPHOIBI

3.4

packpbiBaTh  cMmbicn  I[lepumogumueckoro 3akonHa JI.M.  MeHneneesa:
JEMOHCTPUPOBATh NOHUMAHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHYECKUX AJIEMEHTOB OT UX IMOJ0KeHus B [lepuoandeckoit cucreme

3.5

COOTHOCHTD 0003HaYCHMS, KOTOpbIE UMETCs B
Tadmne

«Ilepuognyeckas cucrema xumudeckux snnemeHToB .M. Menneneea» ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOCHHMsI aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsn szpa, oOliee YKUCIO 3JEKTPOHOB U pACHpEleIeHUE HX I10
3JIEKTPOHHBIM CJIOSIM)

3.6

OIpCACIIATL CTCIICHb OKHCJICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHHUAX

3.7

OTIpeIEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCAUHEHUAX

K xonny o0ydeHus B 9 Kj1acce rpeiMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI

OTpaXXaTb C(i)OpMPIpOBaHHOCTB y 06y‘IaIOH_[I/IXC$I yMeHHﬁI PaCKpbIBATb CMBICII OCHOBHBIX

XUMHUYECKHUX MOHITHUI: XUMHUYSCKUHN 9JICMCHT, aTOM, MOJICKYJI4, HOH, KATUOH, dHUOH, IIPOCTOC

BCIIECTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD, SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKUCIICHUA,

XUMHYECKasl peakims, XUMUYECcKas CBsI3b, TEIUIOBOM 3((EeKT peakiiuu, MoJib, MOJIIPHBII 00BEM,

PaCTBOP, DJICKTPOJINTEI, HCOJICKTPOJIUTHI, SJICKTPOJIUTUUCCKAA JUCCOoOMalA, PpEaKIIMU HOHHOTI'O

o0MeHa, KaTaJln3aTop, XUMHUECKOEe paBHOBECUE, 00paTUMBbIe U HEOOpATUMBbIE peaKlnu,

OKHCJIHUTCIIbHO-BOCCTAHOBUTECIIbHBIC PEAKIIUN, OKUCIUTECIIb, BOCCTAHOBUTECIIb, OKUCICHHUEC U

BOCCTaHOBJICHHUE, AJTIOTPOTHS, aM(DOTEPHOCTh, XUMUYECKasl CBsI3b (KOBaJIEHTHAsI, NIOHHAS,

MeTaJUIMuecKas), KpUCTAJTINYeCcKas peméTka, KOppo3usi METAIJIOB, CILIaBbl, CKOPOCTh
XUMUYECKON peakluu, mpeaenbHo gonyctuMmas konuentpauus [1JIK Bemectsa;

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHITUM U MPUMCHATBITH TOHATUA TIPU
OIIMCaHMH BCHICCTB U UX npeBpameHI/Iﬁ;

HCIIOJIb30BATh XUMHUUYCCKYIO CUMBOJIUKY JJIS1 COCTABJICHUS (pOpMy.TI BCIICCTB 1 ypaBHCHI/Iﬁ
XUMHUYCCKUX pCaKL[I/II\/'I;

OMPCACIIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUS XUMHWYCCKUX 3JICMCHTOB B COCAMHCHUAX

Ppa3indHOTrO COCTaBa, MPUHAIJIC)KHOCTb BCIICCTB K OHpCHGHéHHOMY KJIacCcy COG,Z[I/IHGHI/Iﬁ 1o

dbopMynaM, BUJ XUMUIECKOU CBSI3M (KOBAJCHTHASI, MOHHASI, METAJLUTUYECKAs) B HEOPTaHHUECKHUX

COCIMHEHUSX, 3aps]l HOHA [0 XUMHUYECKOU (opMyJie, XapaKTep cpelibl B BOJHBIX pacTBOpax

HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAINTUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBRA;




packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. MenzaeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHHUE: OTIMCHIBATh M XapaKTepru30BaTh TabIu4HyI0 hopMy [leprnoanyeckoit CucTeMBbI
XUMHUYECKHX JJIEMEHTOB: Pa3IU4aTh MOHITHS «TJaBHAs moArpymnmna (A-Tpynmna)» u «modoyHas
noarpynna (b-rpymnma)y, mansie U 60bIIIMe IEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPBIC
UMEIOTCS B IEPUOAMYECKON TaOIHIIe, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aipa, 00IIee YHCIIO JIEKTPOHOB U pacIpe/ie]IeHUE X
10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH 001II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB
Y UX COCMHEHUH B MPEENIax MajbIX IEPUOJIOB U TJIABHBIX MOArPYIII C YYETOM CTPOEHUS UX
aTOMOB; KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, M0 TEIUIOBOMY 3P HEKTY, 110
M3MEHEHUIO CTETICHEW OKUCIICHUSI XUMUUYECKHUX 3JIEMEHTOB); XapaKTepU30BaTh (OMUCHIBATH)
obmrue u crienupuIecKue XUMUISCKUE CBOMCTBA TIPOCTHIX M CIIOXKHBIX BEIIECTB, TIOTBEPKIAL
OTNHMCaHue MPUMEPAMH MOJIEKYIISIPHBIX M MOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX
pEaKI;

COCTABJISITh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLMALMNA KUCIIOT, IIEJI0YEeH U COJIEH, ITOIHBIE
U COKpalI€HHbIE YPaBHEHUS peakliiii HOHHOrO 0OMeHa, YpaBHEHUS peakui, OATBEPHKAAIOIINX
CYILIECTBOBAHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

PACKPBIBATE CYIIHOCTH OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpCACTBOM
COCTAaBJICHHA 3JICKTPOHHOI'O Oaanca 3Tux peaKuHﬁ;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH ITPOTEKAHHUS
XUMHYECKHX ITPEBPAILCHHI B PA3JIMYHBIX YCIOBUAX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTA MO (hopMyJie COeTMHEHUS, MACCOBYIO JI0JIIO BEILIECTBA B PaCTBOPE,
IPOBOAMTDH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;

coOJIroAaTh MpaBuiIa MOJb30BaHNS XMMHUECKOH MOCY10i 1 1a00paTOpHBIM 000PYJOBaHHUEM, a
TaKXe MpaBuiIa 0OpaIleHusl ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMH TI0 BBITTOJTHEHHIO
71a00PAaTOPHBIX XMMUUECKUX OIBITOB MO MOJIYYEHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro rasa);

MIPOBOAUTH PEAKIUU, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTAB PA3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MTYTEM XJIOPH]I-, OPOMUI-, NOAU-, KapOOHaT-, (pocdaT-, cuImKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI N3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

IMIPUMEHATE OCHOBHEIC OIICpaIiu MBICITUTSIIEHON ACATCIIBHOCTH — aHaJIU3 U CUHTE3, CPABHCHHUC,
0606I_HCHI/IC, CUCTCMATHU3ALINI0, BBISABJICHUC TPUYNHHO-CJICICTBCHHBIX CBs3€M — IJIst HU3YUCHUA
CBOMCTB BEIIECTB M XUMHUYECKUX peaKuHﬁ, CCTCCTBCHHOHAYYHbBIC MCTOABI ITO3HAHUS —
Ha6J'IIOIlCHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHBHBIﬁ n MBICHGHHBIﬁ).

IIpoBepsiemble TPeOOBAHUS K pe3y/JbTaTaM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
nporpammsl (9 kiacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHl OCBOCHHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEr0 00pa30BaHMs
pe3ynpTara




ITo Teme: «BemecTBO 1 XMMUYECKasi PEAKIU

11

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MTOHSATHIL: pacTBOP, 3JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, JEKTPOIUTHYECKAs JUCCOLALIUS, PEAKIUH HMOHHOTO
oOMeHa, KaTaJIi3aTop, XMMUYEeCKOe paBHOBECHE, 00paTUMbIE U HEOOpAaTUMBbIE
peaKIM, OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIH,
OKHCJINTENb,BOCCTAHOBUTENb, OKUCIECHUE U BOCCTAHOBJIEHHE, aJJIOTPOIIHS,
aM(pOTEpHOCTh, XUMHUECKas CBsI3b (KOBAJIEHTHAsI, MOHHAs, METAJIIMYECKasT),
KpUCTAJIJINYECKAasl peI€TKa, CIIaBbl, CKOPOCTh XUMHUYECKON PEaKINU

1.2

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U IIPHUMCEHATH
OTH IMOHATHUA ITPU OIMMMCAHWHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON IUCCOIMAIIMY KUCIIOT, IIeIoueh 1
COJICH, TTOJIHBIC U COKpAIIEHHbIC YPABHEHUS PEaKlii HOHHOTO OOMEHa

14

pacKkpblBaTh  CYHUIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
IIOCPEJCTBOM COCTABJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaklui

IIPpOBOAUTDH paC‘IéTBI 110 YPABHCHUIO XHUMHYCCKOH pC€aKnuu

ITo Temam: «HeMeTamnsl M UX cOeqUHEHUS» U «MeTajlibl U UX COSAMHEHMS

2.1

XapaKTepu30BaTh (OMHCHIBATH) OOIMHME ¥ CHEHU(UICCKUE XHUMHYCCKHE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXkKAAst ONMKUCAHUE ITPUMEpPaAMU
MOJICKYJIIPHBIX M HMOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX XHUMHYECKUX
peakuuii

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MMOATBECPKAAOIINX CYLICCTBOBAHUC
Te€HETUYECKOM CBSI3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTM NPOTEKaHUs XUMHUYECKUX NPEBPAILCHUM B  PA3IUYHBIX
YCIIOBHSIX

2.4

CIIeIOBATh MpaBUJIaM MOJIb30BaHUS XUMHUYECKON

MOCyA01
U JabopaTopHBIM OOOpYyIOBaHMEM, a TakkKe IMpaBUIaM OOpalieHus ¢
BeIIleCTBaAMn B COOTBETCTBUH C HHCTPYKIUAMHA 110 BBITIOJTHECHU IO
mabopaTOpHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O U COOHpaHUIO
ra3000pa3HBIX BEHIECTB (AMMHAKA U YTIEKHUCIIOTO ra3a)

2.5

MIPOBOJIUTH PEAKIMH, MOATBEPKIAIONIME KadeCTBEHHBIH COCTaB Pa3IMUHBIX
BEIIECTB: pACIO3HABAaTh OMBITHBIM IyTEéM XJIOpUA-, OpOMUA-, HOIUJI-,
kapOoHat-, ¢ocdar-, cuaMkar-, cyiabdar-, THIPOKCHUA-UOHBI, KaTHOHbI
aMMOHWUSI, HMOHBI WM3YYCHHBIX METAJUIOB, IPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMHS 1 OKpY’KArOIIAsl CpeIay

3.1

packpblBaTh CMBICI OCHOBHBIX XuMuueckux mnoHsatuil: IIJIK BemecTsa;
KOPpO3Hsl METAJUIOB

3.2

MIPUMEHSTh OCHOBHBIE OIEpAaIlMi MBICIUTENBHON JEATENbHOCTH - aHAIU3 U
CHHTE3, CpaBHEHHe, 00O0OIIeHHEe, CHCTEMAaTU3alUIO, BBIABICHHE MPUYMHHO-
CIIEICTBEHHBIX CBSI3eH - JUIsI M3Y4YEHHUS] CBOWCTB BEUIECTB U XUMHYECKHX
peakiMii; ecTeCTBEHHO-Hay4Hble METOJbl MO3HAHUS - HaOJIOJEHHE,
M3MepeHne, MOIETMPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICICHHBIN)

AEATEJIBHOCTD YYUTEJIA C YYETOM ITPOI'PAMMBI BOCIIUTAHUA

YCTAHOBJICHUC JOBCPUTCIBbHBIX OTHOIIECHUH MCKAY YUUTCIICM U YUCHUKAMU,

CIOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO 00y4YarOIIUMUCs TpeOOBaHUN U POCHO

YUUTEs, IPUBIICUEHUIO X BHUMAHUS K 00CYXJ1aeMOi Ha ypoke HH(pOpMaIiH, aKTHBU3AIUN

X TTO3HABATEIILHOM JACATCIIbHOCTH,




(hopMHIpOBaHKE TIETTOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
HAYK{ ¥ OOIIECTBEHHOM MPAKTUKH;

MPHUBJICYCHIEC BHUMAHUS TKOJIbHUKOB K IIGHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKax
SIBJICHU, THUIIMUPOBAHKUE 00CYKICHUS, BBICKA3bIBAHHS O0YJAIOIIMMHUCS CBOETO MHECHHS;

opranu3zaiys paboTbl 00yJaIOUINXCS C MOTy4yaeMoil Ha ypOKe COLMAIBbHO 3HAYMMOMN
nH(popManuei;

pa3BUTHE MOPAIILHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHH MOPAJIBHBIX MIPOOJIEM Ha
OCHOBE JIMYHOCTHOT'O BBIOOPA,

UCIIOJIb30BaHUE BOCITMUTATEIILHBIX BO3MOXKHOCTEH CO/IepKaHMsI yUeOHOTO IpeiMeTa 4yepes
O0I00p COOTBETCTBYIOMINUX TEKCTOB IS YTCHHUSI, 33144 JUISl PEIICHUS, TPOOIIEMHBIX CUTYaIUi
I 00CYKIIEHUs B KJ1acce,

(dhopMUpOBaHHE KOMMYHHKATHBHBIX KOMIICTCHIIUN B OOIIICHUH U COTPYAHHYECTBE CO
CBEPCTHUKAMH,

MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM PaOOTHI C 00YYAFOIITUMHUCS:
WHTEIUICKTYJIbHBIX UTP, CTAMYJIHPYIONIUX O3HABATEIIEHYI0 MOTHBALIUIO IIKOJIBHUKOB;
JMCKYCCHIA, KOTOPBIC JJAIOT 00YYAIOIIMMCSl BO3MOXHOCTD IIPHOOPECTH OTIBIT BEACHUS
KOHCTPYKTHBHOTO JIHAJIOra; FPYIIIOBOW PabOThI WM PA0OTHI B TapaX, KOTOPhIC yyaT
KOMaHIHOW paboTe U B3aUMOJCUCTBHIO C IPYTHUMH JETHMHU;

(dbopMUPOBaHHE OTBETCTBEHHOTO OTHOIIICHUS K YUECHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcst K CaMOPa3BUTHIO U CAMOOOPa30BaHHIO;

(hopMHUPOBaHHE OCHOB YKOJIOTHUECKOH KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIIICHUS;

(dbopMUpOBaHHE OCO3HAHHOTO, TOOPOKENATETFHOTO U YBAKUTEIHHOTO OTHOIIICHHS K
JPYyromMy 4eloBeKy, €r0 MHEHHUIO;

noOyx1eHue o0yyaronmxcs co0I0aaTh Ha YpPOKe OOIIETPUHATHIE HOPMBI TOBEACHMS,
npaBuia OOIIEHHS CO CTAPIIMMHU U CBEPCTHUKAMHU, TPUHIIUITBI Y4eOHOM TUCIUTIIIMHBI U
caMOOpTaHU3aIHH;

(dhopMupoBaHKE IIEHHOCTH 3/I0POBOTO M 0€30I1aCHOT0 00pa3a KM3HU, OCBOCHHE MPABUIT
WHIMBUIYAITBHOTO M KOJIJICKTUBHOTO 0€30MacHOTO MTOBE/ICHUS B YPE3BBIYANHBIX CHTYAIIHSIX,
YTPOXKAIOUIUX KU3HU U 30POBbIO JIFOJIEH ;

HCIIOJIb30BaHNE BOCTIUTATEIBHBIX BO3MOXKHOCTEHN cojiepkaHusl y4eOHOTO MpeMeTa yepes
JEMOHCTPAIHIO 00YJArOIITUMCS IPUMEPOB OTBETCTBEHHOTO TPAXKIAHCKOTO MTOBEICHHUS.



8 KJIACC

Ne | HaumeHoBaHue pa3/iesioB H TeM Konuu | Conep:xxkanue o0yueHust OcHoBHbBIE BH/bI 1eSIT€IbHOCTH ONEKTPOHHBIE
n/m | y4eOHOro nmpeamera €CTBO 00y4Jaroumuxcs U poBbIe
4acoB oOpa3oBaTebHbIE
pecypebl

Pasznea 1. [lepBoHavaibHble XUMHYECKHE OHATHUS

1.1. | Ilpeomem xumuu. Ponv xumuu 6 5
HCU3HU YeNl08eKa. Xumus 6
cucmeme HayK.
IIpeamer xumun. Ponb xumuu B 1 [Ipenmer xumun. Ponp xumuu B PackpbiBaTh cMbICT n3y4aeMbix nmoHATHI. | [[bubnuoreka [IOK
KU3HU YeJIOBeKa. XUMHUS B CHCTEME YKU3HU YeJIOBeKa. XUMHS B cucTeMe | PackpbIBaTh poJib XMMHH B IPUPOJIC U https://m.edsoo.ru/f
Hayk. Tena u BeuiecTa Hayk. Tena u BemectBa. @usnueckue | )KU3HU YEJIOBEKA, €€ CBSA3b C IPYTUMU f0d210c]]
Tena n Bemecrsa. Pusnyeckue 1 CBOICTBa BELECTB. ArperaTHoe HaykaMu. Pa3nuuate yncteie BemecrBa U | [[budimoreka [IOK
CBOMCTBA BEILLIECTB. ATperaTrHoe cocrosiHue BemecT. [lonsaTue o CMECH; OJJHOPO/IHBIE U HEOTHOPOIHbIE https://m.edsoo.ru/f
COCTOSIHUE BELIECTB METOZAX MO3HAaHUS B XUMUHU. cMmecu. Pasnngare ¢pusnyeckue u f0d227¢]]
[TpakTuueckas paborta Ne 1 1 Yucrele BElECTBa U CMECH. xumMuueckue spnenus. Cnenosarsb [[bubmuoTeka [JOK

CriocoOslI pa3aeneHus cMecen. JITOPUTMaM HCIIOJIb30BaHUS https://m.edsoo.ru/f
Xumuueckuui SKcnepumenm.: DKCIIEPUMEHTAIbHBIX METOI0B — f0d23dc]]

[ToHsITHE O METOAAX TTO3HAHMS B 1 JleMmoHCTpanuu: 3HAKOMCTBO C HaOIIOJICHUS U DKCIIEPUMEHTA. [[BubnuoTeka LIOK
XUMHHU. YnCThIE BEIIECTBA M CMECH. XUMHYECKOH MOCYAOU, C MPaBUIIaMHU HaOmronaTte ¥ OUCBEIBATH OOBEKTEI npu https://m_edsoo_ru/f
CriocoOBbI pa3JielIeHUsT CMECCH. paboThl B 1ab0OpaTOpUU U IPUEMaMHU | TPOBEICHUH JIEMOHCTpAIUi 1 f0d26ca]]
HpaKTquCKa;{ pa60Ta No 2. 1 06pa1ueHI/151 C na60paT0prIM na60paT0prIX OIBITOB IO U3YYCHUIO [[BI/I6HI/IOTCK3 HOK

obopynoBanueM. Ousznueckue
CBOMCTBa 00pa31[0B HEOPTaHNYECKUX
BELIECTB — METAJIJIOB U HEMETAJIJIOB.
CriocoOb1 pa3eneHus cmecei
(¢punbTpoBaHMe, BhIapUBaHUE,
JTUCTUILUISALMS, XpoMaTorpadus).
Jlabopamopnuvie onvimoi: VI3ydenue
U onucanue GU3NIYECKUX CBOMCTB
00pa3IoB HEOPTAHNYECKUX BEIIECTB.
W3yuenne cnocoO0B pa3ieneHus

(bM3MYECKUX CBOWCTB BELIECTB, CIIOCOOOB
pas3zaeneHust CMeCEN BEILIECTB.
[TpoBONUTH XUMUYECKHIT IKCTIEPUMEHT
NP pa3JeNeHNH cMecell (Ha mpumMepe
OUYHCTKH MOBapEHHOM COJIN) B X0
npaktudeckor padbotsl Ne 2. CrnegoBath
TpaBUJIaM TOJIH30BaHUS XUMHUYECKON
MOCYAIOH U J1abOpaTOPHBIM
obopyoBaHrEM, a TAaKXKe MTpaBUIaM
oOpaleHusi ¢ XUMUYECKUMU BEIIeCTBAMU

https://m.edsoo.ru/f
f0d28¢8]]
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cMecel (C TOMOIIBI0 MAarHHUTA).
Ilpakmuueckue pabomur: Ne 1.
[IpaBuna pa®oThI B TaOOPATOPHH H
pUEMBI OOpaLLEHUS C
nabopaToOpHBIM 000pyI0BaHueM. No
2. Paznenenue cmeceil (Ha nmpumepe
OYHCTKHU MOBapEHHOM COJIN)

B COOTBETCTBUU C UHCTPYKLHEH MIPH
BBITTOJIHEHUH MPAKTHYECKON pabOThI Ne
1. BeicTpauBath pa3BEpHYTHIC
MMUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha uHdOpMaIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, TPAMOTHO
UCIIOJIB30BaTh N3YYEHHBIN OHATUUHBIN
amnrmapar Kypca XuMuu

1.2. | BemecTBa  XuMH4ecKue peaknuu | 15

ATOMBI ¥ MOJIEKYJIBI 1 ATOMBI ¥ MOJIEKYJIbI. XUMHYECKHUE OnpenensiTb NPU3HAKU XUMHUYECKUX [[bubnnoteka [IOK
aneMeHThl. CUMBOJIBI XUMHUYECKHUX peaxiuii, yCIOBUS UX MPOTEKAHMUS. https://m.edsoo.ru/f
aseMeHTOB. [IpocThie U CI0XKHBIE OOBACHATH CYITHOCTh (PU3UUECKUX U f0d2a6¢]]

Xumudeckue 37aeMeHThl. CUMBOJIBI 1 BelIeCTBa. ATOMHO-MOJIEKYIIIPHOE XUMHAYECKHX SIBJICHUH C TOYKHU 3PCHUS [[bubnuroreka [IOK

XUMHAYECKHX 3JICMECHTOB. yueHue. Xumudeckast hopmyia. aTOMHO-MOJICKYJISIPHOTO YUCHHSI. https://m.edsoo.ru/f
BajeHTHOCTh aTOMOB XMMHUYECKUX Knaccupunuposars xumMuieckue f0d2be8]]

[IpocTeie U c10KHBIE BELIECTBA. 1 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA peakiuu (1Mo YUCIy U COCTaBy [[BubmuoTexa [JOK
coctaBa BeniecTB. OTHOCUTENbHAsS pearupyrommx 1 00pa3yromxcs https://m.edsoo.ru/f
aTomHast macca. OTHOCHTENIbHAS BemiectB). CocTaBisaTh GopMyIIbI f0d2a6¢]]

ATOMHO-MOJIEKYISIPHOE YUEHHE 1 MoJIeKyJsipHas Macca. MaccoBast OMHAPHBIX BEIIECTB M0 BAJIGHTHOCTU U [[Fu6mmnoTteka LIOK
J0JII XUMHYECKOI'0O DJIEMEHTA B OTIPEIETISATh BAJIGHTHOCTH 0 (popMyiam https: //m.edsoo.ru/f
COETMHEHUH. BEILIECTB. f0d2d50]]

Xumnueckas (I)OpMyna_ BanenTaocTts | 1 KoauuectBo BemectBa. MoJib. PaccraBnsars k03¢ duneHTs B [[bubmuoTeka [JOK

aTOMOB XMUMHMUYECKUX JIEMEHTOB. MonsipHas macca. BzaumocBs3b YPaBHEHUAX XUMUYECKUX PEAKIUH. https://m.edsoo.ru/f

3aKOH MMOCTOSHCTBA COCTaBa KOJIM4YECTBA, MaCChl M 4HCJIa HaGmronaTe u onuchiBaTh 0OBEKTHI PU deZeae]]

BELIECTB. CTPYKTYPHBIX €IMHHUII BEIIECTBA. MIPOBEJICHUU IEMOHCTpAIUi U

OTHOCHTEILHAS ATOMHAS MACCa. 1 Pacuétel mo hopMyramMm XUMHYECKHX | JaOOPAaTOPHBIX OMBITOB. [IpOBOIUTE [[Bu6inorexa LIOK

OTHOCHTEIIbHAS. MOJIEKYJISIPHAS coequHeHN. Pu3nYecKue u BBIYUCIICHNUS 110 (POpMyIIaM XUMHYECKUX | https://m.edsoo.ru/f

Macea. XUMHYECKHE SBICHUS. XUMUYECKas | COCAMHCHNN M yPaBHCHMSAM XUMUYECKUX | f0d323c]]

MaccoBast 1015 XUMIIECKOTO 1 peaxius u e€ Mpu3Haku. 3aKOH peakuuii. [IpuMeHsATh €CTECTBEHHO- [[Bubnuorexa LIOK

3IEMEHTA B COETMHEHHH COXpPaHEHHS MaCCHI BEII[ECTB. HAYYHbIC METO/BI IO3HAHKS (B TOM 4HCIC | https://m.edsoo.ru/f
XUMUYECKUE YpaBHEHHUS. Ha0It0IeHne, MOJIeTMPOBaHNE, f0d350c]]

KoJn4ecTBo BemecTsa. MoJib. 1 Knaccudukanus XuMHIECKAX 9KCIIEPUMEHT W OCHOBHBIC OTIepaIlin [[BubsmoTexa LIOK

Momnsipras macca.

peaKLII/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA,

MBICTIUTEIbHOM AEATEIHOCTH

https://m.edsoo.ru/f
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BzanmocBs3n KOJIM4YCCTBA, MaCChl U
YHCIIa CTPYKTYPHBIX SIUHUIL
BeniecTBa. Pacuérel mo popmynam
XUMHYECKUX COCIMHCHUIA.

Buruucnenusi: OTHOCHTEILHOM
MOJICKYJISPHON MacChl BEIIIECTB,
MOJIﬂpHOI;'I MacCcChbl, MaCChl BCIIIECTB,
MAaccChl 1 KOJIMYECTBA BEIIECTBA;
MacCOBOM JOJIM XUMHYECKOT'O
aJIeMeHTa 1o (hopMyIie COeIMHEHUS;

duznyeckre 1 XUMHUYECKHE SIBICHUS.

XuMuueckas peaKuusga u eé IIpU3HAKHU

3aKOH COXpaHEHMS MACCHI BEILIECTB.
XHAMHYECKUE YPABHECHHUS.

Knaccudukanus XuMuaeckux
peakiuii (CoequHeHus, pa3IoKeHUs,
3aMeIICHHS, OOMEHa).

Beruucnenus no ypaBHeHHUIM
XUMUYECKUX PEAKLUI: KOJIUYECTBA,
MacChl BEUIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MACCE PEAreHTOB WIH
IIPOJTYKTOB PEAKIINH

KonTtpoJuabsnas padora Nel mo reme
«BemecTBa 1 XUMHYECKHE
peakuumn»

3aMeIIeHHs, OOMEHa).
XUMHYECKHH IKCIIEPUMEHT:
Jlemoncmpayuu: Ouzndyeckue
CBOICTBa 00pa31l0B HEOPIAHUYECKUX
BEIIIECTB — METAJVIOB U HEMETAJLIOB.
OO0pa3ipl BEmecTB KOJIMIEeCTBOM |
MoJb. Du3ndeckue sBICHUS
(TutaByieHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE,
KUIICHUE U KOHACHCAIUS BOJBI).
XuMHYecKue sBJIeHUs (TopeHue
CBEUH, MPOKAIMBAHUE MEIHOMN
MTPOBOJIOKH, B3aUMOJICHCTBUE COJIbI
WJIA MEJIa C COJISTHOM KUCIIOTOM).
Hab6ronenue npu3HakoB
MPOTEKAHUS.

XUMHUYECKHUX PeaKInii (pa3iokeHue
caxapa, B3auMOJICUCTBUE CEPHOM
KHCIIOTHI C XJIOPUJIOM Oapws,
TOJTy4YEHUE U PA3I0KEHNE
ruapokcuaa meau (1) mpu
HarpeBaHUH, B3aMOJICHCTBHE
xeie3a ¢ pactBopoM coau meau (11).
OnBIThI, HJUTIOCTPUPYIOLIUE 3aKOH
COXpaHEHUs MaCCHhI.
Jlabopamopusie onvimwi: Co3gaHue
MOZEJIEH MOJIEKYJI
(mmapocteprkHeBbIX). Onrcanne
(bu3MUeCKUX CBOWCTB 00pa3IioB
HEOPTraHUYECKHUX BEIIECTB —
METaJUIOB U HEMETAJLJIOB.
Hab6monenue pusnyecknx
(nmaBneHNe BOCKA, TasTHUE JIbJA) U

(cpaBHEeHUE, KIaccUpUKAIUS)
BeicTpauBath pa3BEPHYTHIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uHpOpMaInIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN ITOHATUINHBIN
anmnapar Kypca XUMHH

f0d5230]]

[[BubaunoTeka [JOK
https://m.edsoo.ru/f
fod37fa]]

[[BubaunoTeka [JOK
https://m.edsoo.ru/f
f0d3a16]]

[[BubmmoTrexa [IOK
https://m.edsoo.ru/f
f0d3b88]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/f
f0d5708]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/f
f0d3f34]]

[[BubmmoTrexa [IOK
https://m.edsoo.ru/f
f0d40c4]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/f
f0d4290]]
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XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHUE METHON MPOBOJIOKH)
sBieHnii. HaOmronenue u ommcanme
MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peaKIuii pa3HbIX THUIIOB.
Boviuucnenus: OTHOCUTEILHOM
MOJICKYJIIPHON MacChl BEIIIECTB,
MOJISIPHOW MAacChl, MacChl BEIIECTB,
MAaccChl U KOJIMYECTBA BEIIECTBA;
MaCCOBOM JOJIH XMMHYISCKOTO
aJIeMeHTa 1o (hopMyJie COeTMHEHUS;
[0 YPAaBHEHUSIM XUMHUYECKUX
peaKIMii: KOJIMYeCcTBa, MacChl
BEILIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MAacCe PEeareHTOB WK
MIPOTYKTOB PEAKIIHH.

Hroro no pasneny

20

Pasjen 2. BaxkHeiime npeacraBuTe/ M HEOPraHMYeCKUX BelIECTB

2.1 | Bo3nyx. Kucaopon. Ilonsitue 06 6

OKCHAX

Bo3nyx — cmech razos. Cocras 1 Bo3nyx — cmech razos. Cocras Hcnonb3oBath xumuueckyro cumMBonuky | [[bubnuoreka [JOK

BO3/yXa Bo3ayXxa. Kucmopos — snmemMeHT u JUTSL COCTaBIICHUS (POPMYIT BEIIIECTB, https://m.edsoo.ru/f
mpocroe BemecTBo. Haxoxnenne MOJICKYJISIpHBIX ypaBHeHU# xumudeckux | f0d448e]]

Kucnopon — aneMeHT 1 IpocToe 1 KHCJIOPOAA B IpUpoAe, GU3NYECKUE | PEaKLU C yUaCTHEM KUCIIOPOJa. [[Bubnumorexa LIOK

BeniecTBO. O30H — alyIoTponHast 1 XUMHUYECKHE CBOMCTBA (peakuu XapakTepu3oBaTh (OMHUCHIBATH) COCTAB https://m.edsoo.ru/f

MO TUGUKAIUS KHCIOPOIa ropenus ). Okcugel. [Ipumenenne BO31TyXa, PU3NICCKUEC K XUMUICCKHE f0d4614]]

HaxoxaeHue kucinopoa B IpUpPOJIE, kucaopoaa. CriocoObl momyyeHus CBOMCTBA KHCIIOPOJa, CIOCOOBI €ro

bu3nveckre 1 XUMHYECKHE CBOMCTBA KHCJIOPO/a B JIA0OPAaTOPUH H MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHHUE B

(peaxiu ropenus). OKCUIbI. npombliieHHOCTH. KpyroBopot MIPUPOJIE U XKU3HU deroBeka. CpaBHUBAThH

CriocoOsI MONTy4eHus: KHCIOpoia B 1 kuciaopoaa B npupoze. O30H — peaKuu ropeHus U MEAJICHHOTO [[bubaunoTexa [JOK

1ab0paTOPUH U MIPOMBIIIIICHHOCTH.
KpyroBoport kucinoposaa B mpupoe.
[Tpumenenue kucimopoaa

QIIOTPOITHAS MOAU(PHUKAITHS
kucioposa. TermoBoi s ekt
XUMHYECKON peaKilni,

okucieHus. OObICHATD CYIIHOCTb
9KOJIOTHYCCKHX np06neM, CBs3aHHBIX C
3arpsA3HCHUECM BO3AyXa. CJ'Ie)IOBaTL

https://m.edsoo.ru/f
f0d497a]]
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TennoBoi 3 PexT XuMUIeCcKoM
pEaKIuu, TePMOXUMUICCKUE
YpaBHEHHSI, IK30-U
SHIOTEPMHUUYECKUE PEAKIIHH.

TorumBo: yrois U MeTaH.
3arps3HEeHnE BO3/lyXa, YCUIICHHUE
nmapHUKoBoro 3ddekra, pazpyuieHue
030HOBOTO CIIOS

TEPMOXHUMHUYECKHE YPABHEHUS, IK30-
Y DHJIOTEPMUYECKHE PEAKLINH.
TomnuBo: yrosib v MeTaH.
3arpsi3HeHuE BO3yXa, yCUJICHUE
MapHUKOBOTo 3 dekra, pazpyuieHue
030HOBOTO CJIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu: KauecTBEHHOE
oTpesieNIeHUuE COAepKaHMU
kucaopoja B Bozayxe [lomyuenue,
coOupaHue, pacro3HaBaHue.
U U3y4YEHUE CBOMCTB KHCIIOPOJIA.
Habmtonenue B3auMoaenicTBus
BELIECTB C KMCIOPOIOM U YCIOBUS
BO3HUKHOBEHHUS U MIPEKpAICHHS
ropenus (noxapa). Jlabopamopnuiii
onvim: O3HaKOMIIEHHE ¢ 00pa3laMu
OKCH/JIOB U OITMCAHUE X CBOMCTB.
IIpakmuyeckas paboma: Ne 3.
[Tonyuenue u cobupanue
KHUCJIOPOAa, U3y4eHHE ero CBOMCTB.
Buviuucnenus: MOIEKyIsipHOM MaccChl
KHCIIOPO/ia M 030HA HA OCHOBAHHH
aTOMHOW MacChl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MACCHI
BEIIIECTBA 110 YPABHEHUSIM
XUMHYECKHUX PEaKIIHid

npaBuiIaM 6e30macHoOi paboTHI B
nabopaTopuu MPH UCIIOJIL30BAHUN
XUMHUYECKOH TOCyIbl U 000pYAOBaHuUS, a
TaKXke MpaBuiaM o0paleHus ¢
roproYiMH BetlecTBamMu. [lmanuposats u
OCYIIECTBIISATh HAa IPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOUTH HAOTIOCHMUS,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM
9KCIIEPUMEHTA MIPH MIPOBEICHUU
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboThl. BEIUKCIATH KOTUYECTBO
BEIIECTBA, 00BEM raza 1o Gopmysnam.
YyacTBOBaTh B COBMECTHOM padoTe B
rpymre. BeicTpauBath pa3BEépHyThIC
MUCHbMEHHBIC U YCTHBIE OTBETHI C OIIOPOIA
Ha nH(QOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN OHATUIHBIN
anmapar Kypca XUMHH

[[bubmuoTexa [JOK
https://m.edsoo.ru/f
f0d4790]]

[[bubmuoTexa [JOK
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Ipaxmuueckas paboma: Ne 3.
[Tony4yenue u coOupanue KUCIoposa,
HU3YyYEHHUE ErO CBOMCTB.

[[BubaunoTeka [JOK

2.2

Bonopoa. Ilonsitue 0 kucJja0TaAX M
COJIAIX
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Bogopon — sanemeHT u npoctoe
BeuiecTBo. HaxoxneHnue Boopoza B
IPUPOJIE,

duznueckue 1 XUMHUYECKHE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
MOJIy4YE€HUS BOJIOPOJIA.

IlonsTre o kucioTax

TlonsaTtue o conax

Ilpakmuueckas paboma: No 4.
[Tonyuyenue u cobupanue BoAopoaa,
M3y4YEHUE €ro CBOMCTB

MossipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brruncnenus: o0bEMa, KOJIMYECTBA
BEII[ECTBA ra3a Mo ero M3BECTHOMY
KOJIMYECTBY BEIIECTBA HJI 00BEMY;

Bogopon — anemeHT u npocToe
BemiecTBo. Haxoxnenue Booposa B
npupoae, hpuznueckue u
XHUMHAYECKHE CBOWCTBA, IPUMEHEHHE,
croco6b! nonyyeHus. Kucnorst u
cosid. MossipHbIii 00BEM Ta30B.
Pacuérbl o xumMuueckum
YpaBHEHUAM. Xumuueckuu
aKcnepumenm: /lemoncmpayuu:
[Monyyenue, cobupanue u
pacrno3HaBaHKe BOJOPO/Ia.
B3aumopeiictBue Bogopoja ¢
okcugom meau (II). Jlabopamophuwiii
onvim: B3aMMOIEUCTBUE KUCIIOT C
meTanmnamu. [ Ipakmuueckas
paboma: Ne 4. Ilonydyenue u
coOupaHue BOI0pO/ia, U3yUEHUE €T
cBOIcTB. Brruncnenus: o0néma,
KOJINYECTBa BEIECTBA ra3a 110 ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA
i 00bEMY; 00BEMOB I'a30B IO

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUI
Y TIPUMEHSTh 3TU NOHATHS IIPH OIMCAHUH
CBOICTB BEILIECTB U UX MPEBPAILCHUIA.
XapakTepu3oBaTh (OIUCHIBATH)
(u3nueckrue U XUMUYeCKHe CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €r0 MOTYYEHUS,
npumeHenue. Coouparb mpudop ist
noJy4eHus Bojgoposa. Vcnonp3oBarb
XUMHYECKYIO0 CUMBOJIUKY IS
cocTaBlieHHUs (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peaKuuii C y4acTUEM BOAOPOA.
BoruncnsaTe MOJSIPHYIO Maccy BEIIECTB;
KOJIMYECTBO BEILIECTBA, 00BEM rasa,
Mmaccy BeliecTBa; [I[poBoIuTs pacy€Tsl Mo
YPaBHEHHUSIM XUMUYECKUX PEaKIUii:
KOJINYeCTBa, 00bEMa, Macchl BELIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WM MPOAYKTOB
peakuuu. CienoBaTh NpaBuUiIam
6e3omacHoil paboThl B 1Ta0OpaTOPUH MU

[[bubmuoTexa [JOK
https://m.edsoo.ru/f
f0d4dd0]]

[[BubaunoTeka [JOK
https://m.edsoo.ru/f
f0d4dd0]]

[[bubmuoTexa [JOK
https://m.edsoo.ru/f
f0d50d2]]

[[BubmmoTrexa [IOK
https://m.edsoo.ru/f
f0d4dd0]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/f
f0d4142]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/f
f0d542¢]]

[[BubmmoTrexa [IOK
https://m.edsoo.ru/f
f0d55a0]]

BLIYKCICHHS 06BEMOB ra3oB 1o YPaBHEHHIO pEaKLUU Ha OCHOBE HCIIOJIb30BAHUH XUMHUYECKOMN ITOCY/IbI U [[Bu6mmoreka LIOK
YPAaBHEHUIO PEAKIMU Ha OCHOBE 3aKOHa 0OBEMHBIX OTHOILEHHI ra3oB | 000pYyJOBaHUS, a TAKKE MPaBUIaM https://m.edsoo.ru/f
3aKOoHA 00BEMHBIX OTHOIICHHI ra30B OOparIeHus ¢ TOPIOTUMH BEMECTBAMU B | f)5708]]
obITy. [ImaHupoBaTh M OCYIIECTBIATH Ha
MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS, JI€1aTh BBIBOIBI
IO pe3yJIbTaTaM SKCIIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOI paboTe B
rpyImre.
2.3 | Boaa. PactBopsl. [lonsiTue 00
OCHOBAHHUAX
dusnueckue cBoicTBa BoAbl. Bona dusnueckue cBoCTBa BoAbl. Bona PackpbIBaTh cMbICH H3y4aeMbIX MoHATHH | [[bubanoreka [IOK
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KaK PacTBOPUTEIb. XMMUYECKHUE
cBoiicTBa BoAbl. KpyroBopoT BoJbI B
npupoze. 3arps3HeHNe IPUPOIHBIX
BoA. OxpaHa ¥ OYMCTKA IPUPOIHBIX
BOJ

OcHoBaHuA

PactBopsl. Posis pacTBOpOB B
MPUPOJAE U B KU3HU YEJIOBEKA.
HacepiienHble ¥ HEHACHIIIICHHBIE
pacTBOpbl. PacTBOPHUMOCTH BEILIECTB
B BoJie. MaccoBasi 107151 BEILIECTBA B
pacTBope

Ipaxmuueckas paboma Ne 5.
[IpuroroBneHune pacTBOPoOB C
ONpeAeIEHHON MacCOBOU

KountpoabHnas padora no treme Ne2
«Kucaopoa. Bonopoa. Boga»

KaK paCTBOPUTEIb. XUMUYECKHE
cBoicTBa BOJbl. OCHOBaHMS.
PactBopsl. Posib pacTBOpoB B
MPUPOJIC U B KU3HU YEIOBEKA.
Kpyrosopot Boibl B ipupoe.
3arpsi3sHEeHUEe IPUPOIHBIX BOJI.
OxpaHa 1 0YMCTKA IPUPOIHBIX BOJ.
Hacepimiennbie 1 HEHACHITIICHHBIE
pacTBOpbl. PacTBOPpUMOCTH BELIECTB
B Bojie. MaccoBas 107151 BELIECTBA B
pactBope

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu: PacTBopeHue
BEILECTB C Pa3InYHON
pacTBOpUMOCTHIO. B3aumopeiicteue
BOJIbI C METAJUIaMHU (HaTpueM 1
kaneiuem). MccnenoBanue
pacTBOPOB KUCJIOT U IETOYEH C
MOMOIIIBIO UHIUKATOPOB.
Jlabopamopnvie onvimol
HccnenoBanne ocobeHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHON
pactBopuMoOCTbIO. [Ipurorosinenue
pacTBOPOB C ONPEETEHHON
MAacCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA.

IIpaxmuueckas paboma Ne 5.
[IpuroroBneHnune pacTBOPOB C
ONpeAcIEHHON MacCOBOU JT0IEN
PacTBOPEHHOTO BEIIECTBA.
Buviuucnenus: ¢ uCnoap30BaHUEM
MOHSTHSI «MaccoBas J10JIsl BEIIeCTBa
B pacTBOpE»

Y TIPUMEHSATD 3TH MOHITHS IIPH OIUCaHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUM.
XapakTepu3oBaTh (PU3NUECKUE U
XMMHUYECKHE CBOICTBA BOJBI, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOAHBIX IIPOLECCaX.
CocTaBnTh ypaBHEHUS XUMHUUECKHUX
peakmuii ¢ yqactrem Bojabl. OObSICHATH
CYLIHOCTb IKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX C 3arpsI3HEHUEM IIPUPOIHBIX
BOJI, CIIOCOOBI OYHMCTKHU BOJEI OT
IIPUMECEH, MEPBI 110 OXPAHE BOJ OT
3arpssHenus. [lnanuposarts u
OCYILIECTBIIATh Ha IPAKTUKE XMMHYECKHE
9KCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
9KCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
pabotel. CrieoBath mpaBuiiaM
6e3omacHoil paboThl B 1TaOOpaTOPUH MTPU
WCIIOJIb30BAHUN XUMHUYECKOM MOCY bl U
obopynoBanus. [IpoBoNTh BEIYMCICHUS
C IPUMEHEHUEM IOHATHUS «MaccoBast
JI0JIS1 BEIIECTBA B PACTBOPEN.
BricTpanBath pa3BépHyThI€ MHNCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOM Ha
nHpOpMaIUIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN NOHATUITHBIN
anmnapar Kypca XUMHH

https://m.edsoo.ru/f
f0d587a]]

[[bubaunoTeka [JOK
https://m.edsoo.ru/f
f0d59e2]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/f
f0d5b40]]

[[bubnuoTeka [IOK
https://m.edsoo.ru/f
fOd5eba]]

[[BubmmoTrexa [IOK
https://m.edsoo.ru/f
f0d6342]]
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2.4 | OcHOBHbBIE KJIACCHI 11

HEOPraHU4eCKHUX COeIMHEeHH

Kiaccudukanus HeopraHu4ecKux 1 Kiaccudukanus HeopraHU4ecKux KnaccudumnupoBats nzydaembie [[bubmuoTexa [JOK

coeuHeHui. OKCHUJIBI. coeauHeHuit. OKCHUJIBI. BEIIIECTBA 110 COCTaBY M CBOMCTBaM. https://m.edsoo.ru/f

Kinaccudukanmst okcumos: Knaccudukanmsi okCumoB: CocraBisath GopMyiisl OKcHI0B, KucioT, | f0d664e]]

coseoOpa3yromue (OCHOBHBIE, coseoOpa3ymomue (OCHOBHbIE, OCHOBaHMH, COJIEW U HA3bIBATh UX 11O

KHCIIOTHBIE, aM(DOTEpHBIE) U KHCIIOTHBIE, aM(DOTEpHBIE) U MEXAYHAPOJIHON HOMEHKIIATYypE.

HeconieoOpasyromue. HomeHnknatypa HeconeoOpa3yromue. Homenkinarypa | [IporaHo3upoBarsk CBOMCTBA BEIIECTB HA

okcu0B. OU3nyecKue U XuMHUYECKUE oKcuJ0B. du3nueckue u OCHOBE OOIINX XMMHUYECKUX CBOWCTB

CBOWCTBA OKCHJIOB XMMHYECKHUE CBOMCTBA OKCHUJIOB. W3YYCHHBIX KJIACCOB/TPYIII BEUIECTB, K

ITony4yenue okcuaoB. 1 ITomyyenne okcuoB. OCHOBaHMS. KOTOPBIM OHM OTHOCcATCA. COCTaBIIATH [[Bubmmorexa LHOK
Knaccudukanusi ocHOBaHUIA: MOJIEKYJISIpHBIC YPAaBHEHUSI pEaKIIUi, https://m.edsoo.ru/f
mENOYN U HEPACTBOPUMBIC WUTIOCTPUPYIOIINX XUMUYECKUE f0d664e]]

OcnoBanus. Knaccudukanus 1 ocHosanusa. Homenkmnarypa CBOICTBA U CIIOCOOBI MOTy4EHHs [[bubmmoTeka IIOK

OCHOBAHMIL: MIEIOYN U ocHoBaHui. duznueckue u BEIIECTB U3YYCHHBIX KJIACCOB/TPYIIIL, a https://m.edsoo.ru/f

HEPACTBOPUMEBIE OCHOBaHMUS. XMMHYECKHE CBOMCTBA OCHOBAHUU. TAKXK€e MMOATBEPKAAOMMX TreHeTndeckyro | f0d67ca]]

Homenkiatypa ocHOBaHUM. [Tonyuyenue ocaoBanuii. Kuciorsr. B3aUMOCBSI3b MEX 1y HUMU. [Ipon3BoauTh

dusnyeckre ¥ XUMHYECKHE CBOMCTBA Knaccudukanms xucmuor. BBIYMCIICHHS TI0 YPABHEHUSM

OCHOBAaHMIA. Homenknarypa kucnot. @uzndeckue | XuMuueckux peakuuil. [lnanuposats u

HonyquI/Ie OCHOBaHUU 1 U XUMHYECKHE CBOMCTBA KUCIOT. Pan OCYIICCTBJIATH HA MPAKTHUKE XUMHYCCKHC [[BH6HH0TeKa ]_[OK
akTuBHOCTH MeTaaoB H.H. 9KCIIEPUMEHTHI, IIPOBOIUTH HaOIIOIeHN, https://m_edsoo_ru/f
bekerosa. [lonyueHnne Kucior. JIETIaTh BBIBOJIBI 110 PE3YJIbTATAM f0d67ca]]

KucmaoTsr. KHaCCH(l)I/IKaHI/Iﬂ KUCJIOT. 1 Conn. HOMeHKHaTypa COJIEH. OKCIICPUMECHTA IIPpH IIPOBEACHUN [[BI/I6HI/IOTCK3 LIOK

HOMCHKHaTypa Kucior. Pusnueckue dusnueckue U XUMUYECKUE Ha60paTOpHBIX OIIBITOB U MPAKTUYCCKHUX https://m.edsoo_ru/f

1 XUMHUYECKHE CBONCTBA KUCIIOT. Psi cBoiicTBa coneid. [lomyuenue coneir. | pabot. CregoBarh mpaBuiiaM 6€30MacHOM fodfee2]]

akTuBHOCTH MeTtamuioB H.H. I'eneTnueckas CBsA3b MEXKIY paboThl B 1abopaTopuu mpu

Bekerosa KJIaCCAaMH HEOPTaHUYECKUX WCIIOIb30BAHUM XUMUYECKOU MOCY/IbI U

TonyueHue KUCIIOT. 1 COECIMHEHU. o0opynoBanus. BeictpanuBaTth [[Bubanorexa LIOK
Xumuueckuii IKcnepumenmn. Pa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE https://m.edsoo.ru/f
Jlemoncmpayuu: OTBETHI C OTIOPOI HA MHPOPMAIIHIO U3 fodfee2]]

Coimn. HoMeHKaTypa collei. 1 OO0pa3ipl HeOPraHUYECKUX BEIIECTB | yUeOHHMKA M CIIPABOYHBIX MaTepUasOB, [[Bu6inoreka LIOK

dusnueckre U XMMUYECKHE CBONWCTBA PA3NUYHBIX KIACCOB. OMBITEL, TPaMOTHO HCTIOJTb30BATE H3Y4EHHBIH https://m.edsoo0.ru/0

couteii. Tlonyuenue colei. WJUTIOCTPUPYIOLINE XUMUYECKUE MOHSATUHHBIN anmnapar Kypca XUMMHUH. 0ad9474]]
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Ilpakmuueckasa padoma Ne 6. 1 CBOMCTBA KJIACCOB HEOPraHUYECKUX [[bubmuoTexa [JOK
Penenue 3xcnepuMeHTATBHBIX BeriecTB. JJabopaTopHbIE OIBITHI https://m.edsoo.ru/0
3aaa4 mo temMe «Bakueiimue OmnpeneneHne pacCTBOPOB KUCIOT U 0ad9b7c]]
KJIACChl HEOPraHMYECKHX IEJI0YEei C TTOMOIIBI0 HHIHUKATOPOB.
COeTUHEeHUI». N3yueHune B3auMOAECMCTBUSA KUCIIOT C
MeTaJulaMH, peaKui
I'eneTnueckas CBA3b MEXKIY 1 HeuTpanu3auuu. Bzanmonelicteue [[bubnuoteka [IOK
KJIaCCaMU HEOPTaHUYECKUX pacTBOpa CEpHON KUCIIOTHI C https://m.edsoo.ru/0
COEIMHEHUII. okcugom Menu (II). [Toxyuenue 0ad9a50]]
HEpPACTBOPUMBIX OCHOBAHUU.
O00011IeHIE U CUCTEMATU3AIUS 1 BriTecHenne ogHoro merasmuia [[bubmunoTexa [JOK
3HAHHI APYTHM M3 pacTBOpa COJH. https://m.edsoo.ru/0
Ipaxmuueckas paboma Ne 6. 0ad9ch2]]
KounTtposbHas padora Ne3 mo teme | 1 Pemienune skcriepuMeHTaIbHBIX [[Bubmmorexa [IOK
«OCHOBHBIE KJIACCHI 3a1a4 110 TeMe «BakHeHIne Kiaccsl https://m.edsoo.ru/0
HEOPraHUuYeCKHX COeXNHEeHHI» HEOPTraHUYECKUX COCTMHECHHI. Oad9ela]]
Buviuucnenus: 110 ypaBHEHUAM
XUMHYECKON PeaKIny: KOJTHIeCTBA
BeleCcTBa, 00bEMa, Macchl MO
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00BEMY, Macce peareHToB WIn
MTPOJTYKTOB PEAKITUU
HTroro no pasneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3.1 | Ilepuoanyeckuii 3aK0H 1 7
Ilepuoauyeckas cucrema
xuMuueckux aementoB 1. U.
Menpeseesa. Ctpoenune aroma
[lepBbie NOMBITKY KJIaCCUPUKALTUN 1 [lepBbie NOMBITKU KJIaCCUPUKALTUU PackpsIBaTh CMBICT NEPHOIUIECKOTO [[bubnuoTeka [IOK

XUMHUYECKHUX 31eMEeHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB
(IJ_IeJ'IOLIHBIC H MCJI0YHO3CMCIILHBIC

XUMHUYECKHUX 31eMEeHTOB. [loHsaTHE O
rpymnmnax CXOJHbIX 3JIEMCHTOB
(IJ_IGJ'IO‘-IHLIC 1 MICJI0YHO3CMCIIbHBIC

3akoHa. ONMUCHIBATh CTPOCHHE TAOIUIIBI
«ITepuognyeckas cucreMa XMMUYECKUX
anemenToB [.1. Menaeneera.

https://m.edsoo.ru/0
Oad9ffa]]
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METaJJIbl, TaJIOTE€Hbl, UHEPTHHIE
raspl). JJIEMEHTbI, KOTOpbIE
o0pa3yroT am(poTepHbIC OKCHABI U
THJIPOKCHUJIBI.

[Tepuonuueckuii 3aKoH.
IIepnonnueckas cucrema
XUMHUYECKUX dj1eMeHToB 1. 1.
Menneneesa. Koporkonepuoanas u
JUTHHHOTIEpUOAHAS (POPMBI
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX 31eMeHTOB [I. 1.
Meneneena

[Tepuoab! u rpynibl. Pu3nyecKun
CMBICII ITOPSIAKOBOTO HOMEPA,
HOMEPOB MepUoa 1 rpynibl
JJIEMEHTA.

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

OnexkTpoHbl. CTpOEHUE AMEKTPOHHBIX
000J109eK aTOMOB MepBbIX 20
XUMHUYECKUX 3JIEMEHTOB
[Tepuoanueckoit cucremst /.M.
Menneneena

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA 10 €r0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /.M.

Menneneesna.

3aKOHOMEPHOCTH U3MEHEHUS
paanyca aTOMOB XUMHUYECKUX
AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 110
rpynnaM u nepuogam. 3HaueHue

METaJUIbl, TAJIOT€Hbl, UTHEPTHBIE
raspl). JJI€MEHTbI, KOTOpbIE
00pa3yroT am(poTepHbIC OKCUIBI U
rugpokcubl. [lepuognueckuit
3aKkoH. [lepuoauyeckas cucrema
XUMUUYECKUX 3jiemeHToB J[. 1.
MenaeneeBa. Kopotkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI
[Iepuoanueckoi cucTemsl
XUMHUYECKUX djiemenToB J[. 1.
Menneneesa. [leproibl 1 IpyIIIIbL.
DU3NYECKUI CMBICI TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHUOJA U TPYIIIIbI
snemeHTa. CTpOCHHE aTOMOB.
CocraB aroMHbIX saep. M3o0Tonsl.
OnexTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
ITepuonnueckoii cucremst .M.
MenneneeBa. XapakTepuCcTHKA
XUMHUYECKOT0 3JIEMEHTA TI0 €T0
oJI0KeHNIo B [leproanyeckon
cucteme /.M. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS
paauyca aTOMOB XMMUYECKUX
3JIEMEHTOB, METANTUICCKUX U
HEMETAJUTMYECKUX CBOMCTB 1O
rpyIIaM 1 nepuojaM. 3HaueHue
[lepuoanueckoro 3akoHa u
[Tepuonnueckoit cCuCTEMBI
XUMHUYECKUX HIIEMEHTOB IS
pa3BuTHUA HayKu U npakTtuku. J[. M.
MenaeneeB — y4E€HbBINA U TPaXKJaHUH.

MopenupoBaTh CTPOCHHE aTOMa,
SHEPIreTUYECKUX YPOBHEU U ITOAYPOBHEH
IIPU IOMOLIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(HUTypamuii u
3JIEKTPOHHOTpapUIECKUX HOPMYII.
[osicHATH (PU3NYECKUI CMBICTT
HOPSIIKOBOTO HOMEpPAa, HOMEPOB IIEPUO/IA
Y TPYIIIBI 3JIEMEHTA. XapaKTepru30BaTh
XUMUYECKUE 3JIEMEHTHI NMEPBBIX TPEX
MEPUOJOB, KAIHNM, KaJIbLIMI U UX
COEIMHEHMS 110 MOJOKEHUIO B
[Tepnonnueckoii cucreme JI. 1.
MenneneeBa. OObSICHATEL 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKHX 3JIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB,
INEKTPOOTPHULATEILHOCTH, BAJICHTHOCTH)
U UX COEIMHEHUH B Mpejiesiax MaJbIxX
NIEPUOOB U TJIABHBIX NOJAIPYIII ¢ YYETOM
CTPOEHHS UX aTOMOB; Y4acTBOBaTh B
COBMECTHOH paboTe B mape W rpymrie.
BricTpanBath pa3BépHyThIE MMICbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
nH(popMaLnIo U3 yueOHUKA U APYTUX
HCTOYHUKOB, B TOM uHcie MHTepHeTa

[[bubmuoTexa [JOK
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[[bubmuoTeka [IOK
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[[Bubmmorexa [IOK
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[Tepuoarueckoro 3akoHa u
[Tepuoanueckoit cucTemsl
XUMHYECKHUX JIEMEHTOB IS
pa3BuTHUA HayKku U npaktuku. 1.
MeneneeB — yu4€HbIA U TpaXkJaHUH

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu: Bzaumonencraue
TUAPOKCH/IA LIMHKA C pacTBOpaMu
KUCJIOT U 11esiouerd. MoaenupoBaHue
CTPOEHHUSI MOJIEKYJ IPU TOMOIIH
PUCYHKOB, MOJENEH, JIIEKTPOHHBIX U
CTPYKTYpHBIX (hopmyir. Tabnuia
«Ilepnoguyeckas cucreMa
XUMHUYECKUX 31eMeHTOB J[. 1.
MemnneneeBay. JlaboparopHsie
omnbIThl O3HaKOMIIEHHE ¢ 00Opa3laMu
METAJUIOB U HEMETAJIJIOB

3.2

XuMHu4ecKas CBA3b.
OKHCIUTEIBLHO-
BOCCTAHOBHMTEJIbHbIE PEAKINH

Xnmmueckas cBa3b. KoBaneHTHaAsS
(TonsipHAas U HEMOJSPHAS) CBSI3b.
DNeKTpOOTPUIIATETLHOCTh
XAMHYECKHUX DJIEMEHTOB

Nounuag cBsa3b

CreneHb OKUCICHUSA

[Ipoueccsl okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENU U
BOCCTAHOBUTEITU

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peaxkuuu

PaccranoBka k03¢ (UIIEHTOB B
cXeMaxX MPOCTHIX OKHCIUTEIHHO-

Xumuyeckas cBsi3b. KoBajieHTHas
(TomsipHAas U HEMOJSPHAS) CBSI3b.
DNeKTPOOTPUIIATETLHOCTh
XUMHUYECKUX 3JIeMEHTOB. loHHas
cBs3b. CTETeHb OKUCIICHHUS.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Ipoueccrel okucinenus u
BOCCTaHOBJIEHUS. OKHCIUTENU U
BOCCTaHOBUTEIN. XUMUYECKUI
AKCIIEPUMEHT: U3yYeHHE 00pa3lioB
BEIIIECTB METAJIJIOB M HEMETAJIJIOB,
B3aUMO/ICICTBUE THAPOKCH/IA IIMHKA
C pacCTBOpaMH KHCJIOT U HIEIO0YEH,
MPOBEJCHUE OIBITOB,
WUTFOCTPUPYIOIIUX TIPHUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3NoKEHUs, COSAMHECHHUS).

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHIA.

OnpenensiTh BUI XUMHUECKOH CBSI3U B
coequHeHUH. MoIeTMpoOBaTh CTPOCHUE
MOJIEKYJI TP MIOMOIII PUCYHKOB,
MOJEJIEH, IIEKTPOHHBIX U CTPYKTYPHBIX
¢dbopmyn. Mcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJIs COCTaBJeHus popmyn
BEIIIECTB, AJIEKTPOHHOTO OaaHca
peakmuii. OnpenensiTh CTENeHb
OKHUCJICHUS aTOMOB XHMHUYECKUX
3JIEMEHTOB TI0 ()OPMYJIaM U COCTABIIATH
(hopMyIbl OMHAPHBIX COSAMHEHUN IO
CTCIICHHU OKHUCJICHUS aTOMOB XUMHNYCCKUX
aneMeHTOB. OnpeaensTh OKUCIUTENb U
BOCCTaHOBHUTENb. PaccTaBisTh

K02 (HUIIUEHTHI B CXeMax MPOCTHIX
OKHUCJIUTETHFHO-BOCCTAHOBUTEIIBHBIX
peaKkuuii METOJIOM IJIEKTPOHHOTO
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BOCCTAHOBHTEIIbHBIX PEAKIIHI
METOJIOM 3JICKTPOHHOTO OaaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu: ONbITHI,

Oatanca. HaOmrogate XUMHU4YECKHE
OTIBITHI TIO TIJIaHY, AaHATTU3UPOBATH U

0adb33c]]

Cucremaru3anus u 0000IICHIE 1 WUTIOCTPUPYIOLLUE IIPUMEPBI nenats BeiBoAbL. Mcnonb3oBate UKT mia | [[bubmnoreka [IOK
3HaHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX | CO3JIAHHSI MOJIENIEH, IIOATOTOBKU https://m.edsoo.ru/0
peakiuii (ropeHune, peakiun Ipe3eHTAalHi, JTOKJIaI0B 10 TEME. 0ad9ch?]]
KounTposbHas padora mo teme Ned | 1 pa3IoKeHusl, COEAMHEHNS) BeicTpauBate pa3BEépHyThIe IUCbMEHHBIE | [[Bubmnoreka [IOK
«CTtpoenne atroma. XuMH4ecKast ¥ YCTHBIE OTBETHI C OMOPOH Ha https://m.edsoo.ru/f
CBA3b» uH(GOPMAIIHIO U3 YIeOHUKA U IPYTUX f0d61c6]]
UCTOYHUKOB, B TOM uncie HrepHera
Hroro no pasneny 15
Pe3zepBHOE Bpemsi 3
OBLIEE YUCJIO YACOB 11O 68
IMPOI'PAMME
9 KJIACC
Neni/m | HammenoBanue pa3nesioB u TeM | Koauu | Conep:xxkanue o0yueHust OcHoBHbBIE BU/IbI eI TEJIbHOCTH
y4eOHOro nmpeamera €CTBO o0y4aromuxcs
4acoB
Paspen 1. BemecTBo 1 XuMHYecKHe peaKIuu
1.1. IloBTOpEHue U yriayodaenue 5
3HAHUM OCHOBHBIX Pa3esi0B
Kypca 8 kiaacca
Ilepnonnueckuit 3aK0H. 1 IIepnonrueckuit 3aK0H. XapakTepu3oBaTb XUMUYECKUE [[bubanoreka
Ilepnonnueckas cucrema [Iepnonnueckas cucrema AJIEMEHTHI MTEPBBIX TPEX nepruoaos, kanus | [IOK
XUMHYECKHX dnemeHToB J[. 1. XUMHUYECKHX dieMeHToB J[. 1. 1 KaJIBIIHS 110 UX TOJO0KCHHIO B https://m.edsoo.ru/
MeneneeBa. 3aKOHOMEPHOCTH B MenneneeBa. CTpoeHHE aTOMOB. [Tepuomnueckoii cucteme 1. U. 00adb59e]]

W3MEHEHHH CBOMCTB XUMHUUYECKUX
JJIEMEHTOB IEPBBIX TPEX
MIEPUOJ0B, KNS, KAIBLUA U UX
COECTMHEHNN B COOTBETCTBUH C
MOJIOKEHHEM 3JIEMEHTOB B

3aKOHOMepHOCTI/I B U3MCHCHHUU
CBOMCTB XMMHYCCKHUX 3JICMCHTOB
TEPBLIX TpéX MnepruoaoB, Kajius,
KajJbusa U UX Coe)II/IHeHI/If/'I B
COOTBCTCTBHHU C ITOJTOKCHUEM

MenneneeBa. Knaccuduuuponats u
Ha3bIBaTh HEOPraHWYECKHUE BEIIECTBA
M3y4eHHBIX KJ1accoB. ONMUCHIBAaThH 00IIHE
XUMHUYECKHUE CBOMCTBA BEIISCTB
pa3IMYHBIX KJIACCOB, NOJITBEPKIATh
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Ilepuoauueckoil cucteme u
CTPOCHHEM HX aTOMOB.

aneMeHToB B [lepruoanueckoit
CUCTEME U CTPOCHUEM HX aTOMOB.

CBOMCTBA MPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUI XMMHUUYECKUX PEAKIIUH.

Crpoenue aToMOB. CrpoeHnue BeniecTBa: BUJIbI Onpenensats BUJ XUMUYECKON CBSI3U U [[bubnuoTexa
XUMHUYECKOH CBA3U. TuIbl THII KPUCTAIUINYECKON PEIETKH HOK
KPUCTAUTHIECKHUX PEIIETOK, BertecTBa. [IporHo3upoBaTh CBOMCTBA https://m.edsoo.ru/
3aBHCHMOCTB CBOWCTB BEIIECTBA OT | BEIIECTB B 3aBHCUMOCTH OT HX cTpoeHus. | 00adb6b6]]

CTpoeHue BEIIeCTBa: BUJIbI THUIIAa KPUCTAJUIMYECKON pEMIETKU U BeicTpauBare pa3BEépHyThie NHCbMEHHBIE | [[BubanoTeka

XUMUYECKOH CBA3U. Turbl BHJIa XUMUYECKOH CBSA3H. 1 YCTHBIEC OTBETHI C OLIOPOM Ha LHOK

KPUCTAIMYECKHUX PEIIETOK, Knaccudukanus u HoMeHKIaTypa uH(popMaLrIo U3 yueOHUKA U https://m.edsoo.ru/

3aBHCUMOCTbH CBOMCTB BEIIECTBA HEOPraHUYECKUX BELIECTB. CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO 00adb7e2]]

OT THIIa KPUCTAITHIECKOM XHUMHUYECKUE CBOICTBA BELIECTB, MCII0JIb30BaTh N3yUYEHHBIN NOHATUITHBIN

PEMETKY U BU/Ia XUMUYECKON OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccaM | anmapar Kypca XUMHH

CBS3U HEOPraHUYECKUX COCAMHEHUH,

Krnaccudukanus 1 HOMEHKIaTypa IFEHETHYECKas CBA3b [[bubnuoTeka

HEOPraHWYECKUX BEIIECTB. HEOPraHN4E€CKUX BEUICCTB. HOK

XHUMHUECKHE CBONCTBA BEIIECTB, Xumuueckuit IKcnepumenm: https://m.edsoo.ru/

OTHOCSIIIUXCS K Pa3InIHBIM Hemoncmpayuu: 03HAKOMIICHHE C 00adbac6]]

KJlaccaM HEOPTaHUYSCKUX MOACIIIMA KPUCTAITTTMICCKUX

COCJIMHEHU I, TeHETUYECKas CBSI3hb peHléTOK HEOPraHN4CCKUX BCIICCTB

HEOPraHMYECKHMX BEILIECTB. — METaJJIOB U HeMeTaJuIoB (rpadura
Y aJIMa3a), CII0KHBIX BEIIECTB

KonrponsHas pa6ora Nel 1o (x;mopua HaTpys) (01

teme IloBTopenue u yriyOneHue

3HAHU OCHOBHBIX pa3eiioB Kypca

8 Kiacca»

1.2 OCHOBHBbIE 3aKOHOMEPHOCTH

XHMHYECKHX pPeaKIHi

Knaccudukaius XuMHIecKux Krnaccudukanus XuMrHuecKux PackpwiBaTh cMBICT U3y4aeMbIX MOHATHI | [[bubnuorexa

peaKuuii o pa3aunIHbIM peakuil Mo pa3auyHbIM IIPU3HAKAM | U IPUMEHSATH ITH MOHSTHS PH [HOK

npU3HaKaM (110 YUCITy U COCTaBY (Mo uMCcny ¥ COCTaBY yYacTBYIOIIUX | OMHCAHHH CBOMCTB BEIIECTB U UX https://m.edsoo.ru/

YYaCTBYIOIIMX B PEAKIIUH B PEaKIIMH BEIECTB, 10 TEIUIOBOMY | mpeBparieHuii. Kiaccuduimposars 00adbch0]]

BEIIIECTB, 10 TEIIOBOMY 3 deKTy,
110 U3MEHEHHIO CTENIEHEN

3¢ dekTy, Mo N3MEHEHHUIO CTETICHEH
OKHCJICHHSI XHMUYECKHX JJIEMEHTOB,

XUMUYECKUE PEAKLIUHU 10 PA3IIMYHBIM
IIPU3HAKAM. Y CTaHABJIMBAThH



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

OKHCJICHUS] XUMHUYECKIX
AJIEMEHTOB, 110 00OPaTUMOCTH, 1O

YUYacTHUIO KaTajau3aTopa). DK30- U

SHAOTCPMHUYCCKUC PCAKIINH,

[ToHsiTHE O CKOPOCTH XMMUYECKOM
peakuuu. [TousiTre 06 00paTUMBIX

1 HEOOpaTUMBIX XUMHUUYECKHUX
peakuusx. [lonstue o
TOMOTE€HHBIX U T€TePOre€HHbIX
peakuusx. [lonstue o karanuse.

ITousaTHE 0 XUMHUUECKOM
paBHOBecuu. DaKkTOpHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKOW PEaKUU U
MTOJIOKEHHE XMMHYSCKOT0
paBHOBECHSI

OKHUCIHUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIHH,
AIIEKTPOHHBIN OanaHC
OKHUCJIUTEITLHO-
BOCCTAaHOBUTEIBHON PEaAKIIHH.
CocraBnenue ypaBHEeHUN
OKHUCJIUTETHHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH C
HCIOJIb30BaHHUEM METOJIa
AJIEKTPOHHOTO OanaHca.

10 00PaTUMOCTHU, IO YYACTHUIO
KaTaJm3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIHIH,
TEPMOXUMHYECKUE YPAaBHECHMUS.
[ToHsiTHE O CKOPOCTH XUMUYECKOM
peaknuu. Ilonsitie 06 00paTUMBIX U
HEeOoOpaTHUMbIX XUMHUYECKHX
peaknusx. [loHaTre 0 TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [lonstue o
kaTtanuse. [lonsTue 0 Xummyeckom
paBHOBecHH. PaKTOPHI, BIUSIOLINE
Ha CKOPOCTh XUMHUYECKOU PEAKIINH U
MOJIO)KEHHE XUMHYECKOTO
paBHOBecHsi. OKUCTUTEIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH,
AJIEKTPOHHBIN OaaHC
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocraBieHue ypaBHEHHUM
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOJIL30BAaHUEM METO/1a
ANEKTPOHHOTO OanaHca.
Xumuueckuii IKcnepumenm:
Jemoncmpayuu: VccnenoBanue
3aBUCUMOCTH CKOPOCTU XUMHUYECKOM
peaKIu OT BO3IEUCTBUS PA3THUUHBIX
(haxkTopoB. ONBITHI,
WJUTFOCTPUPYIOLIUE TPUMEPDI
OKHCITUTETHFHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakinu
pa3NoKeHUs, COCTUHECHHUS ).
Brluucnenusi: konuyecTBa BEUIECTBA,
00BEMa U Macchl peareHToB WU
MPOJIYKTOB 0 YPABHEHUSIM

3aBHCHUMOCTbH CKOPOCTHU XUMHUYECKOM
PEaKIyU OT PA3IUYHBIX (PaKTOPOB.
[TporHo3upoBaTh BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUM
B Pa3IMYHBIX yciaoBUsIX. OnpenensTh
OKUCIUTENb U BoccTaHoBUTENb B OBP.
CocTaBisATh JICKTPOHHBIN OaIaHC
peakuuu. [I[pon3BoAUTH BBIYUCIICHUS 110
XUMHUYECKUM YpaBHEHUSM. Y4acTBOBATh
B COBMECTHOM paboTe B nape Wiu
rpymnmne. BeicTpauBaths pa3BEépHyThIC
MMCbMEHHBIC U YCTHBIE OTBETHI C OTIOPOI
Ha MHPOPMAIHIIO U3 yUYeOHHKA U
CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
UCIOJIb30BaTh U3YUYEHHBIN MOHATHITHBIN
amnmapar Kypca XuMuu
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XHUMHUYCCKUX pCaKHI/Iﬁ

1.3

DJIeKTPOIMTHYeCKAs
JUCCOIHAIMA. XHUMHYECKHE
peakuun B pacTBOpax

Teopust 2IEKTPONIUTUYECKON
JUCCOLMALIUU. DIIEKTPOJIUTHI U
HEJIEKTPOJIUTHI. MexaHnu3m
JMCCOLIMALIMY BEILLECTB C
Pa3IUYHBIMU BUAAMHU XUMHUECKON
cBsi3u. CTeneHp AUCCOLHUAlHH.
CubHBIC U CITa0bIe AIEKTPOIIUTHI

Peakiuu nonHoro ooMeHa.
VYcnoBus IPOTEKaHUs PeakUi
HMOHHOr0 0OMeHa, OJIHbIE U
COKpaIIEHHBIE HOHHBIE YPABHEHMUSI
pEeaKuui.

CBoiicTBa KMCJIOT U OCHOBAaHHI B
CBETE MpeACTaBlIeHU 00
ANEKTPOIUTUYECKOMN
aucconmanuu. KauecTBeHHBIC
peaKIuy Ha HOHBI

CBolicTBa COJIEH B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKON
nucconuanmi. KauecTBeHHBIE
peaklMy Ha UOHBI.

[TonsiTHE O THIPONH3E CONEN.

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

Teopus 21IEKTPOIIUTUYECKON
JIMCCOLUMAUU. DIICKTPOJIUTHI U
HEIJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALMHI BEIIECTB C
Pa3IUYHBIMU BUJIAMU XUMUYECKOM
cBs3u. CTeleHb IUCCOLHMAINH.
CunpHble U clladble JIEKTPOJIUTHIL.
Peakiuu noHHoro ooMeHa. Y ciioBus
MPOTEKAHUS PEAKIIMI HOHHOTO
oOMeHa, IMOTHBIC U COKpAIEHHBIC
WOHHBIE YPaBHEHUS PEAKIIHi.
CBoliCTBa KHCIOT, OCHOBAaHUM B
CoJIel B CBETE MPEJICTABICHUN 00
3JEKTPOJIUTUYECKON JUCCOLIMALINH.
KadecTBeHHBIC peakiy HA UOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu: VccnenoBanue
3JEKTPONPOBOAHOCTH PACTBOPOB
BEIIIECTB, MPOIIecca TUCCOIUAINH
KHUCJIOT, IIeJIo4uel 1 comei
(BO3MOYHO HUCTIOJIB30BAHNE
BHIeOMaTepranoB). OMNbITHL,
WUTFOCTPUPYIOIHE TPU3HAKU
MPOTEKAHUS PEAKIMl HOHHOTO
obmena (oOpa3oBaHHE OcajKa,
BBIJIETICHUE ra3a, 00pa3oBaHHe
BOJbI). PacriosHaBanue

PackpeiBath CMBICT H3y4aeMbIX TOHATHIA,
a TaK)Ke CMBICIT TEOPHUH
ANEKTPOIUTUYECKON AUCCOLUALINH.
OOBACHATH IPUUUHBI
AJIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3jinyaTh cliadble U CHIIbHBIC
31eKTpoJuThl. COCTaBIATh YpPAaBHEHUS
JUCCOLIMAIIMU KUCIOT, IIEI0Yel U colel,
MIOJIHBIC U COKpAIIEHHBIC HOHHBIC
YpaBHEHUS XMMHYECKHUX PEaKIIUii
MOHHOI0 00M€Ha, KpaTK1e HOHHbIE
YpaBHEHUS MPOCTHIX PEAKIUN THAPOIIN3a
coJieid. XapakTepu3oBaTh O0IIIe
XUMHUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB HA OCHOBE TEOPHH
ANEKTPOJUTUYECKON AUCCOLIMALINH;
MOATBEPK/IaTh CBOMCTBA MPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUHN
XMMHUUYECKUX peakiui. Pemars
AKCIIEPUMEHTAJIbHBIE 33]Ia4H 110 TEME.
[InanupoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOANTDH HAOIIOICHUS, IeJIaTh BHIBOIBI
0 pe3yabTaTaM IKCIIEPUMEHTA MPU
MIPOBEJICHUH J1A00PATOPHBIX OIMBITOB U
npakTudeckux pador. CiegoBaTh
npaBuiaM 6e301acHoi paboTsl B
1abopaTOpUH MPHU UCTIOJIH30BAHUHT

[[bubimoTeka
[{OK
https://m.edsoo.ru/
00adcd68]]

[[bubmunoTeka
LHOK
https://m.edsoo.ru/
00add448]]

[[bubnuoTeka
[HOK
https://m.edsoo.ru/
00add5d8]]

[[bubnuoTeka
HOK
https://m.edsoo.ru/
00add8b2]]

[[bubmunoTeka
HOK
https://m.edsoo.ru/
00add9d4]]

[[bubnuoTeka
[HOK
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HCOPraHNM4YCCKUX BCIICCTB C

XUMHUYECKOH MOoCcy bl U 000pyA0BaHUS.

https://m.edsoo.ru/

MOMOIIIBIO0 KAYECTBEHHBIX PEAKIINN [TpoBoauTh Beuucnenus no xumuueckum | 00addd12]]
Ilpaxmuueckas paboma: 1 Ha UOHBI. ypaBHEHMsIM. Y4acTBOBaTh B COBMECTHOM | [[bubmnoreka
No 1. Pemienue Jlabopamopmuwiii onvim: U3yuenue pabote B mape wiu rpymnme. BeictpauBath | [JOK
9KCIIEPUMEHTAIBHBIX 3aa4 10 MIPU3HAKOB IPOTEKAHUS PEAKIINU pa3BEPHYTHIEC MMCbMEHHBIEC U YCTHBIC https://m.edsoo.ru/
TEME HOHHOTO 0OMEHA B pacTBOpax OTBETHI C ONOPO Ha HH(POPMAIIHIO U3 00addbfa]]
Kontponbhas pabota No2 1 AJIEKTPOJIUTOB (C 0Opa3oBaHUEM y4eOHHMKA U APYTUX UCTOYHUKOB [[bubaunoTeka
«DJIEKTPOIUTUIECKAS 0CaJKa, BbIJICJICHUEM ra3a, uH(popmanuu, B TOM unciie aTepHEeTa LIOK
UCCONMAITUs. XUMHUECKUC o0pa3oBaHHEM BOJIbI). https://m.edsoo.ru/
pEaKIyU B PaCTBOPAX» IIpaxmuueckas paboma: 00addecO]]

Ne 1. PemieHne skcriepuMeHTAIbHBIX

3a/1a4 1o TeMe. Beruucnenus: mo

ypaBHEHUSM XUMHUYECKUX peaKlu
Hroro mo pazneny 17

Pa3gen 2. HemeTa/uibl M HX COeTUHEHU S
2.1 OO0uasi xapakTepucTHKa 4

XUMHU4YecKuXx 3jieMeHToB VIIA-
rpynnsl. 'ajiorensl
OO01mas xapakTepucTHKa 1 OO01mas xapakTepucTuKa ranoreHoB. | OOBICHATH 00IIMEe 3aKOHOMEPHOCTHU B [[bubnuoTeka
rajoreHoB. OcoOeHHOCTH OCc00EHHOCTH CTPOCHHS AaTOMOB, W3MEHEHUHU CBOMCTB HEMETAJUIOB U UX HOK
CTPOEHHS aTOMOB, XapaKTepHBIE XapaKTepHbIE CTETICHH OKUCIICHHUS. COEJIMHEHUH B Mpeiesiax MaJbIxX https://m.edsoo.ru/
cTereHu okucienusi. CTpoeHue u Crpoenne u Gpu3nUeCcKue CBOMCTBA MIEPUOJIOB U TTIABHBIX MOATPYIIT 00addfe2]]
buznyecKue CBOMCTBA MPOCTHIX MIPOCTHIX BEIIECTB — IaJIOTEHOB. [Teproanyeckoit CHCTEMbI XUMUYECKUX
BEIIECTB — r'aJIOTE€HOB. XUMHYECKUE CBOMCTBA HA IPUMEPE | DIIEMEHTOB C YYETOM CTPOCHHS UX
XUMHYECKHE CBOMCTBA HA XJiopa (B3auMoAecTBHE C aTOMOB. XapakTepu30BaTh PUINIECKUE U
npuMepe Xjopa (B3auMoIeHCTBIE MeTaljlaMH, HeMeTaljlaMH, XUMHUYECKHE CBOHCTBA IMPOCTHIX BEIIECTB
C MeTaJUIaMH, HEMETaJJIaMH, ieno4amMu ). XIopoBOIOPOI. raJloreHoB (Ha mpUMepe XJopa) u
HIeJI0YaMHu). ComnsiHast KUCIIOTa, XUMHUYECKHE CJIOXHBIX BEILECTB (XJIOPOBOJOPO/Ia,
Xnoposogopoxa. CosnsiHast 1 CBOWCTBa, OyueHUE, MPUMEHEHHUE. | XJIOPUJA HATPHS), CIIOCOOBI UX [[bubnuoTeka
KHCJI0Ta, XUMUYECKHE CBOMCTBA, JlelicTBue xj10pa U XJI0pOBOIOPOIA MOJTYy4YEHUS, TIPUMEHEHUE U 3HAYEHUE B [HOK
MOJTyuYeHue, MPUMEHEHHE. Ha OpraHu3M yesioBeka. Baxxuelmue | mpupoje u )ku3Hu yenoBeka. Onpenenarts | https://m.edsoo.ru/
[elicTBue xiopa u XJIOpUJIBI U UX HAXO0XKJICHHUE B xJIopuA-uoHsl B pacteope. [InanupoBats | 00adel04]]

XJIOPOBOAOPOJA HA OpraHU3M

npupoje. XuMUYECKUN

1 OCYHICCTBJIATH HA IMIPAKTUKC
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yesoBeka. BakHeime Xiaopuibl
Y UX HaXO0XJCHHE B IPUPOJIC

9KCTIEPUMEHT: J|eMOHCTpaluu:
OmnbITHI, OTpaxaroume Gpusnaeckue

XMUMHUYECKHE YKCIIEPUMEHTBI, IIPOBOIUTH
HAOJIIOIEHNUS, IeIaTh BBEIBOILI 110

[TpakTrueckas pabota No 2: Y XMMUYECKHE CBOKCTBA FaJIOTEHOB | pe3yJibTaTaM 3KCIEPUMEHTA MPH [[bubnuoTexa
[Tonydenue CoNsIHON KUCIOTBHI, U WX COEIMHEHUM (BO3MOKHO MIPOBEJICHUH JIA0OPATOPHBIX OIBITOB U HOK
U3y4yeHue e€ CBOICTB WCIIOJIb30BaHUE BUJICOMATEPHUAIIOB). | MpakTuyeckux pabot. CienoBarhb https://m.edsoo.ru/
OsznakoMmyieHue ¢ oOpa3iamu mpaBWJIaM 0€30MacHOl paOboThI B 00ade348]]
Brruncienus: mo ypaBHEHUSIM XJIOPUIOB (TAJIOTEHUIOB). 71a00paTOPUH NP UCIIOTH30BAHNUN [[bubaunoTeka
XAMHYECKUX PEaKIUi, €CIIU OOUH JlabopaTtopHsbiit onibiT: U3yuenue XUMHUYECKOHN TOCYABI U 000PYI0BAHUS. LHOK
U3 PEArcHTOB JaH B U30bITKE CBOMCTB COJISTHOM KUCJIOTHI. BeicTpauBate pa3sépHyThie nucbMeHHbIE | https://m.edsoo.ru/
[IpoBeneHne Ka4ECTBEHHBIX PEAKUI | U YCTHBIE OTBETHI C OIOPOM Ha 00ade488]]
Ha XJIOPUA-UOHBI. uH(popMaLIKIo U3 yueOHUKA U
Ipakmuueckas paboma Ne 2: CIIPaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
[Tonyuyenue coysIHONM KUCIOTHI, MCII0JIb30BaTh N3yUYEHHBIN MOHITHIHBIN
n3y4yeHue e€ CBOMCTB. Boluncienus: | anmapar Kypca XuMuu
110 YPaBHEHUSIM XUMHUYECKUX
peaxkuui, eciiu OJJUH U3 peareHToB
JIaH B U30LITKE
2.2. OO0uiasi xapakTepucTHKA
XHMHYECKHX 3JIeMeHTOB VIA-
rpynnsl. Cepa u eé coeJuHeHHUs
OO01mas xapakTepucTHKa OO0mas xapakTepucTuka 3JeMeHTOB | OOBICHATH 00IIIMe 3aKOHOMEPHOCTHU B [[bubanoreka
aneMeHTOB VIA-Tpynibl. VIA-rpynmbl. OCOGEHHOCTH W3MEHEHUHU CBOMCTB 3eMeHTOB VIA- HOK
Oco0eHHOCTH CTPOEHUS aTOMOB, CTPOEHUS aTOMOB, XapaKTepHbIE IPYIIIBI U UX COEAMHEHHH ¢ y4ETOM https://m.edsoo.ru/
XapaKTEepHbIE CTENICHU OKUCIICHHUSI. cTeneHu okucieHus. CTpoeHue u CTpoeHHs UX aTOMOB. Xapaktepu3oBath | 00ade64a]]
. Ctpoenue u puznueckue ¢u3nveckre CBOMCTBA MPOCTHIX busznyecKre 1 XUMHUYECKIE CBONCTBA
CBOICTBaA MPOCTHIX BELIECTB — BELIECTB — KUCIIOPOJIa U CEPHI. IIPOCTOTO BEILECTBA CEPHI U €€
KHCIJIOPOJIa U CEPbl. AJTOTPOITHBIE AnnorponHsle MOAU(UKALIUN COEIMHEHUH (CepoBOIOPO/Ia, OKCHJIOB
Mo (pUKAIIMK KHCIIOPO/Ia U CEPHI. KHCIIOpO/ia U cepbl. XUMUYECKUE Cepbl, CEPHON KHUCIOTHI, CyJIb(aToB),
Haxoxnenue cepsl u €€ cBoiicTBa cepsl. CepoBoaopoL, CHOCOOBI UX MOTYyYEHUS, IPUMEHEHUE U
COEIMHEHUH B PUPOJIE CTpoeHHe, hu3nueckKue u 3HaY€HHUE B MPUPOJIE U KU3ZHU YETIOBEKa.
XVMHYECKUE CBOWCTBA CEPBI. XUMHUYecKkue cBorcTBa. OKCUIbI Omnpenenars Hanuuue Cyab(haT-uHOHOB B
CepoBoaopo1, CTpOCHHUE, CephI KaK MpEeACTaBUTEIN pactBope. OOBSACHATH CYIITHOCTh [[bubmuoTeka
buznYecCKre 1 XUMUYECKHE KHMCJIOTHBIX OKCUA0B. CepHast HKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C HOK
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CBOJMCTBA.

Oxcuzibl cepbl Kak MpeAcTaBUTENN
KHUCIIOTHBIX OKcua0B. CepHas
KUCIIO0Ta, GU3NYECKUE U
XUMHUYECKHE CBOMCTBa (001IIHE
KaK [IPeJCTaBUTEIIS KIacca KUCIIOT
U crienu(uIecKue).

XUMHYECKUE PeaKlny, Jexaliue
B OCHOBC IMPOMBIIIJICHHOT'O
croco0a MoTy4eHus: CEpHOM
kucnotsl. [Ipumenenue. Conu
CEpPHOI1 KHCIIOTHI, KaUeCTBEHHAS
peaxiysi Ha Cynb(ar-uoH.

Brruncnenue MaccoBoil 1oy
BBIX0/1a IIPOJIYKTA PEAKLIUH

XUMHUYUECKOE 3arpsi3HEHUE
OKpYKaroIei Ccpebl
COCIMHEHUSIMH CepbI (KUCITOTHBIE
JIOK/TH, 3arPsI3HEHKE BO3IyXa U
BOZI0OEMOB), CITOCOOBI €T0
NPENOTBPAILLICHUSA.

KHCJI0Ta, (PU3NYECKHE U XUMUUECKUE
cBolicTBa (00mIME KaK
IIPEJCTaBUTEINS KJlacca KUCIOT U
cneuupuyeckne). XuMHUECKUE
peaKImH, JIeXKale B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda
MOJTyYEHHUs] CEPHOU KUCIIOTHI.
[Ipumenenue. Conu cepHOi
KHCJIOThI, KAUEeCTBEHHAs peaklus Ha
cynbgar-uoH. Haxoxenue cepsl u
€€ COeIMHEHUN B TIPUPO/IE.
XHUMUYECKOE 3arpsi3HEHUE
OKpY’KaroIlel cpesibl CoeIMHEHUSIMU
cepbl (KUCTOTHBIC JTOXK]IH,
3arps3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBpAallEHNUS.
Xumuueckuil IKChepumMeHm:
HemoHcTpanuuu: O3HaKOMIIEHHE C
oOpasiamu cepsl U e€
COETMHEHUSIMU (BO3MOXHO
HCIIOJIb30BaHNE BUIEOMATEPHATIOB).
Hab6mronenue mpoiecca
o0yIJIMBaHUs caxapa Moj JeicTBuemM
KOHIICHTPUPOBAHHOM CEpHOU
KHCJIOTBHI.

Jlabopamopnuwie onvimoi: VI3ydenue
XUMHUYECKHX CBOMCTB pa30aBICHHOMN
cepHo kucnotel. [IpoBenenne
KayeCTBEHHOW peakluu Ha CyIb(at-
WOH U HaOJII0/ICHHE MMpU3HaKa e
IIPOTEKAHMUSI

nepepaboTKON COCTMHEHHI CepHhI.
[InanupoBaTh M OCYIIECTBIATH HA
MIPAKTUKE XUMHYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS, ACJIaTh BHIBOIBI
10 pe3yJbpTaTaM SKCIIEPUMEHTA.
CrnenoBath nipaBmiiaM 0€3011aCHOM
paboThI B TabopaTopuu Ipu
HCIIO0JIb30BAHUM XUMUYECKOU MTOCY/IbI U
obopynoBanus. [IpouzBoauth
BBIYUCIICHHS TI0O XUMUYECKUM
ypaBHeHusAM. Mcnonbs30Bath npu
BBITIOJTHEHUH YYCOHBIX 3aJJaHUI TEKCTHI
yueOHUKa, CIIPABOYHbBIE MATEPUAIIBI
(ITeproauyeckyro cuCTeMy XUMHUYECKUX
sanemenToB JI. 1. Menzeneesa, Tabnuily
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUM sl
HanpspKeHu MetaiuioB). Mcnonbs3oBaTh
MIPH BBITIOTHEHUH YU€OHBIX 3aJJaHUH U B
MIPOLIECCE UCCIIEI0BATENbCKON
JIeATETbHOCTH HAyYHO-TIOMYJISIPHYIO
JTUTEPATyPy XUMUUECKOTO COCP>KaHUS,
CIIpaBOYHbIE MaTEPHAIIbI, PECYPCHI
Nutepnera

https://m.edsoo.ru/
00ade64a]]

[[bubmunoTeka
LHOK
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[[bubanoTeka
LHOK
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[[bubmunoTeka
LHOK
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[[bubnuoTeka
LHOK
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2.3

OO0mas xapakTepucTHKA
XHMHYECKHX 3J1eMeHTOB VA-
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rpynmnbl. A30T, pocop u ux
coeIMHEeHUs

OO01as xapakTepucTHKa
3JIEMEHTOB V A-IpyNIIbl.
OcoOeHHOCTH CTPOEHUS AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHUCJICHU.

A30T, pacIIpOoCTpaHEHHUE B
npupoze, Gu3nIecKue u
XUMHYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoje.

AmMHak, ero puznveckue u
XUMHYECKHE CBOMCTBA,
nojiyueHue u npumeHenue. Conu
aMMOHUS, UX (PU3HYECKHE U
XUMHYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHast
peaxkuusi Ha HOHbl aMMOHHSI.

Ipakxmuueckas paboma Ne 3:
[Tony4yenune amMmMmuaka, U3ydeHue
€ro CBOMCTB.

A3OTHas KUCJIO0TA, €€ MOJIydeHue,
buznyecKre 1 XUMUYECKHE
cBoMcTBa (001IME KaK
MPEJICTAaBUTEINS KJIacca KUCIOT U
crienuduaeckue).

Hcnonb3oBaHne HUTPATOB U
coJieii aMMOHHUS B KQUeCTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaloIlel cpebl
COCTMHEHUSIMU a30Ta (KUCIIOTHBIE
JIO%K]IM, 3arpsi3HEHUE BO3/yXa,

OO01as xapakTepuCTHKa 3JIEMEHTOB
VA-rpynibsl. OcoOOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE
CTEICHH OKHCIICHUS. A30T,
pacnpocTpaHeHue B IpUpo/IE,
¢busnvecKne 1 XUMHYECKHE
cBoiictBa. KpyroBopor azora B
npupoje. AMMHAK, ero pu3ndecKue
Y XUMHUYECKHE CBOMCTBA, OTyuYEeHUE
u npumenenue. Conu aMMOHMS, UX
(bu3nuecKkrue U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE.
KauecTBenHas peakuusi Ha HOHBI
aMMOHH. A30THas KHUCJIOTa, e
nojry4eHue, pusnueckue u
XUMHUYECKHE CBOMCTBA (001IIHE KaK
MIpeICTaBUTEINSI KJ1acca KUCIOT U
cnenuduueckue). McnonpzoBanue
HUTPATOB U COJIEH aMMOHUS B
KayecTBE MHHEPAIBHBIX YIOOPSHHH.
XUMHUECKOE 3arpsi3HEHUE
OKpY>KaroIleu Cpelibl COETUMHEHUSIMU
a30Ta (KUCIOTHBIE JOXK]IH,
3arpsi3HEHUE BO3TyXa, TOYBBI U
Boa0&MOB). Docdop, amnoTponHbIe
Moaudukauu docdopa,
¢busnyecKkre 1 XUMHUYECKHE
coiictBa. Oxcup dpocdopa (V) u
dbocdopHas kucnora, pusnveckue u
XHMHYECKHE CBOMCTBA, MOJTyYECHUE.
Hcnonb3oBanue gochaToB B

OOBACHATH 001I1E 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3J1eMeHTOB VA-
TPYNIbl U KX COETUHEHHH ¢ yuEéTOM
CTPOCHUS UX aTOMOB. XapaKTepu30BaTh
buznyeckue U XuMUYeCcKre CBOMCTBA
MIPOCTHIX BEMIECTB a30Ta u hocdopa u ux
COoeMHEHUN (aMMHUaKa, Colieli aMMOHUS,
a30THOM KHUCJIOTHI, HUTPATOB, OKCHJIA
docdopa (V) u pochopHOit KUCTOTHI,
docdaroB), crrocoObl UX TOTYUYCHHUS,
MPUMEHEHUE U 3HAaUCHUE B IPUPOJIE U
KHU3HU yenoBeka. OnpeaensiTh HOHbI
aMMOHUA U (ochaTHOHBI B paCTBOPE.
OOBICHATH CYIIHOCTh YKOJIOTHYECKUX
npobJeM, CBA3aHHBIX ¢ HAXOKICHUEM
coemHeHul a3ota u ¢pocdopa B
OKpy»Karolen cpeze. [inanuposars u
OCYIIECTBIISATh Ha TPAKTUKE XUMUIECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM
HKCIEPUMEHTA IPU MPOBEJCHUN
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
pabotbl. CneioBaTh MpaBuIam
6e3omacHoi paboThI B 1a00paTopun Mpu
UCIOJIb30BAaHUU XUMHUYECKON TOCYIbI U
obopynosanus. [Ipon3Boauts
BBIYUCIICHUS 110 XUMHUECKUM
ypaBHeHHsIM. Vcrionb30BaTh mpu
BBINOJIHEHUH YUEOHBIX 33JaHUN TEKCTHI
yueOHHKa, CTIPaBOYHBIE MaTEPHAITBI
(MeproANYECKYIO0 CUCTEMY XMMHUYECKHX

[[bubmunoTeka
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https://m.edsoo.ru/
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[[bubanoTeka
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[[bubnuoTeka
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MTOYBBI U BOJIOEMOB).

KauecTBE MUHEPAIbHBIX YA00pEHUH.

anemenToB J[. . MenaeneeBa, Tabiuiry

docdop, amnoTponHsle XUMUYECKUH DKCIIEPUMEHT: PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUH U [[bubimoreka
Moupuxanuu pocdopa, Hemonctpaunu: O3HaKOMIIEHHE C coiielt B BoJie, anekTpoxumuueckuii pag | LIOK
bu3HYECKHEe U XUMUIECKHE (u3HUeCKUMHU CBOMCTBAMH a30Ta, HaMPsHKCHUN METaJIJIOB) https://m.edsoo.ru/
csoiictBa. Okcun pocdopa (V) u docdopa u ux coenuHeHNH 00adf68a]]
docdopnas kucnora, pusndeckne (BO3MOYKHO HCITOJIb30BAHUE
U XUMUYECKHE CBOMCTBA, Bujieomarepuainon). O3HaKOMIIEHHE
HOJIyYEHHUE. ¢ oOpa3iamu a30THBIX U POCHOPHBIX
Hcnonb3oBanue pocdaros B ynoOpenuii. [lonyduenue, cooupanmue, [[bubnuoTeka
Ka4eCTBE MHUHEPATBHBIX pacrio3HaBaHHE U U3y4YCHUE CBONCTB LIOK
yI0OPEHMIA. amMuaka. Bzaumopencrsue https://m.edsoo.ru/
KOHIICHTPUPOBAHHOM a30THOM 00adfc20]]
KHCIIOTHI C MEJIbIO (BO3MOKHO
WCIIOJIH30BAHNE BHICOMATEPUAIIOB).
Jlabopamopnvie onvimul:
[IpoBeenne KaueCTBEHHBIX PEAKIINi
Ha MOH aMMOHUS U (pocdar-uoH, u
M3ydeHHe MPU3HAKOB UX
MIPOTEKaHMUA.
Ilpakmuueckas paboma Ne 3:
[TonyyeHnne amMmmuaka, U3y4eHue ero
CBOMCTB. Buiuucnenus: 1o
YPaBHEHMSIM XMMHUYECKHUX peaKIii
24 OO0uiasi xapakTepucTHKA
XHMHYeCKHX 3JieMeHTOB IVA-
rpynnsl. Yrjaepoa u KpeMHHUil, U
UX COeTUHEHUS
OOGmras xapakTepucTUKa OO6mas xapakteprucTuka 371eMeHTOB | OOBSICHATH 00IIHe 3aKOHOMEPHOCTH B [[bubnunoTeka
a51eMeHTOB [VA-Tpynmsl. IVA-rpynmnsl. Ocobennoctu W3MEHEHNHU CBOMCTB 311eMEeHTOB [V A- HOK
OCOOEHHOCTH CTPOCHHUSI ATOMOB, CTPOCHHSI aTOMOB, XapaKTEePHbIC TPYIIIBI K UX COSUHECHUH ¢ y4ETOM https://m.edsoo.ru/
XapaKTepHbIE CTETIEHN OKUCIICHUS. CTETIEHU OKUCIIEHUS. YTIepo/, CTpoeHHs uX aToMoB. XapakTtepu3oBaTh | 00adfd9c]]

Yraepon, anmaoTpoOINHbIE
Mo I (UKAIH, pacIpPOCTPaHEHHE

AJUTOTPOITHBIE MOTU(PUKAIIHH,
pacnpocTpaHeHue B IPUPOJIE,

¢buznyeckue 1 XuMUYEeCKHe CBONCTBA
IIPOCTHIX BELIECTB YIVIEPOAA U KPEMHUS U
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B IIpupojie, GU3NYeCcKue u
XHMHYECKHE CBOMCTBA.
Ancopbuus. KpyroBopor
yriiepoJia B pupoJie

Okcuapl yraepoja, ux
¢du3nveckrue 1 XUMHYECKHIE
CBOMCTBA, JICHMCTBUE HA >KUBEIC
OpTaHU3MBI, TTOJTYYECHUE U
IIpUMEHEHHE. DKOJIOTHYECKUE

poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yraepoaa (IV), runotesa
rJ100aTbHOTO MOTETIIICHUS
KJINMATa, TapHUKOBBIN A (DEKT.

VYroabpHas KUCioTa U €€ Cou, UX
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, MTOJIy4YEHUE U
npuMeHeHne. KauecTseHHas
peakuus Ha KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, METUIIMHE,
IIPOMBIIIIIEHHOCTH U CENBCKOM
XO3HCTBE.

IIpakTyeckas padora: Ne 4.
ITosryueHnue yrijiekucJioro rasa,
H3Y4YeHHe ero CBOMCTB

[TepBoHayanbHBIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX yriiepoaa (MeTaH,
3TaH, TUJIEH, alleTUJIEH, 3TaHOJI,
[JIMLIEPUH, YKCYCHAsI KMCIIOTA).
IIpupoaHbIE HICTOYHUKHI
yrIeBOI0POAOB (yrob,

(bu3znyecKkrue U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor
yriaepoaa B npupojae. Okcusi
yriaepojaa, ux pusndeckue u
XUMHUYECKHE CBOMCTBA, IEHCTBHE HA
KHUBBIC OPTaHU3MBI, ITOJTyYCHHE U
MpUMEHEHHE. DKOJIOTHYECKHE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa (IV), runotesa
r7100aJbHOTO MOTEIJICHHS KJIMMAaTa,
MapHUKOBBIN AP deKT. YronbHas
KHCJIOTa U €€ COoNu, UX (prusmueckue u
XUMHYECKHE CBOICTBA, MOIYYCHHUE U
npuMeHeHne. KauectBeHHas
peakius Ha KapOOHATHOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY,
MEIULIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO35IMCTBE.
IlepBoHauyanbHBIE TOHATHUS 00
OpPTraHUYECKUX BEUIECTBAX KaK O
COEMHEHUSX yriiepoaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI,
TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupoiHBIE NICTOYHUKHU
YTJIEBOOPOIOB (YTOJib, IPUPOIHBIN
ra3, HeTh), IPOAYKTHI UX
nepepaboTku (OeH31H), UX POJIb B
OBITY 1 TpoMBIIIIIEHHOCTH. [ToHsATHE
0 OMOJIOrMYEeCKH BaXKHBIX
BEIIIECTBAX: KUpaX, OeKax,
yIIAeBOJIaX — M X POJIH B KU3HU
yenoBeka. MarepuanbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX

UX COEMHEHUH (OKCHIOB yriepoJa,
YrOJIbHOU KUCIIOTHI, KAPOOHATOB, OKCH/IA
KPEMHUS, KPEMHUEBON KUCIIOTHI,
CHJINKATOB), CIIOCOOBI MX TOJTy4eHHUS,
IIPUMEHEHHE U 3HAaYECHHUE B IPUPOJE U
KHU3HU yenoBeka. OObACHATH MPUUUHHO-
CJIEJICTBEHHYIO CBSI3b. CTPOCHUE
BEIL[ECTBA — CBOWMCTBA — IIPUMEHEHUE —
Ha IpUMepax COCIUHEHUN yIiepoaa u
kpemHus. Onpenensate kKapOoHaT- U
CHJIMKAT-HUOHBI B pacTBope. OOBACHITH
CYILIIHOCTb 9KOJIOTMUECKUX MPOOIIeM,
CBSA3aHHBIX C HAXO0XICHUEM YIJIEKHCIIOTO
rasza B OKpy>Karolleu cpee.
[ToaTBepxaTh OCOOEHHOCTH COCTaBa
OpraHMYECKUX BEIIECTB IPUMEpaMu
IIPOCTBIX COEUHEHUN (METaH, JTaH,
STHJIEH, alleTUJIEH, 3TaHOJ, MNIULIEPHH,
YKCYCHasi KCJIOTa), B3aUMOCBSI3b
HEOpPraHMYECKUX COEAUHEHUN yriiepo/ia
Y OPraHUYECKUX BelecTB. ONMChIBATh
pOJIb OENKOB, )KUPOB U YTIIEBOJIOB B
(YHKIIMOHUPOBAHUY JKUBBIX
OpraHU3MOB, COCTAB MPUPOTHBIX
HCTOYHUKOB YIJIEBOAOPOJIOB, UX POJIb B
ObITY U IpOMBINIUIEHHOCTH. [IpoBOIUTH
BBIUMCJICHMS 110 YPaBHEHUAM
XUMHYECKHUX peakuuid. [ImanupoBats u
OCYIIECTBJISATh HA MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeNIaTh BBIBOJIBI 110 pPE3yIbTaTaM
AKCIIEPUMEHTA IIPU MTPOBEACHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX

[[bubmunoTeka
LHOK
https://m.edsoo.ru/
0O0adfebe]]

[[bubnuoTeka
[HOK
https://m.edsoo.ru/
00ae006¢]]

[[bubnuoTeka
HOK
https://m.edsoo.ru/
00ae027¢]]

[[bubnuoTeka
LIOK
https://m.edsoo.ru/
00ae054e¢]]
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MIPUPOJIHBIN ra3, HePTh),
IPOAYKTHI MX TIepepadOTKu
(6eH3uH), UX POJIb B OBITY U
IIPOMBILUIEHHOCTH. [loHsATHE O
OHMOJIOTUYECKH BaXKHBIX
BEIIECTBAX: KUPAX, OCNKaX,
YIJIEBOAAX — M UX POJIH B KHU3HH
yejoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemnnii, ero ¢pusznueckue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE.
CoeanHeHNs KPEMHUS B IPUPO/IE.
OO0mue npeacTaBiaeHUs 00 OKCHIE
kpemuus (IV) u kpeMHueBoi
kucnore. CUIMKATBI, UX
HCIIOJIb30BaHUE B OBITY,
MEAMIIMHE, TPOMBIIIIEHHOCTH.
Baxneiimme cTpouTesbHbIE
MaTepuaibl: KepaMuKa, CTEKIIO,
LEMEHT, OETOH, JKeJIe300€TOH.
[Tpobnems! Oe3omacHOro
MCIIOJIb30BaHUS CTPOUTEIbHBIX
MaTepUasoB B IOBCEAHEBHOM
YKU3HU

IIpakTyeckas padora:.NeS.
Peme}me 3KCHepI/lMeHTaJ1bHI)IX
3ajaa4 no reme «BaxxHelinue
HEMETAJJIbI U UX COCIMHCHUSN

KonTpoubnas paéora Ne3 nmo
TeMe «BaskHelIIMe HeMeTaAJLIbI
H X COeTHHECHUS

coeauHennii. Kpemuuii, ero
¢busnvecKue 1 XUMHUYECKHE
CBOMCTBA, OJIyYEHUE U
npuMenenne. CoeTMHEeHNs KPEeMHUS
B npupoae. Ob1ne npeacTaBieHus
00 oxcuye kpemuus (IV) u
KpeMHUEBOU kucioTe. CUIUKaThI, UX
WCIIOIb30BaHUE B OBITY, MEJUIINHE,
MPOMBIIUIEHHOCTH. BaxHeine
CTPOUTETBHBIC MAaTEPUAIIBI:
KepaMuKa, CTeKJIO, [IEeMEHT, OETOH,
xene300eToH. [Ipodaemsl
0€30I1acCHOT0 UCTIOIb30BAHMS
CTPOUTETBHBIX MAaTEPUAJIOB B
HOBCEIHEBHOMN XU3HU. XUMUUYECKUI
SKCIEPUMEHT: JleMOHCTpauuu:
Mopenu KpUCTAIITNYECKUX PEIIETOK
anmMasa, rpadura, pysuiepena.
O3HakoOMJIEHHE C MPOLECCOM
a7IcopOITMU PaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U
YCTPOWCTBOM MPOTUBOTA3a.
O3HakoMIIeHUE C MPOAYKIUEN
CUJIMKATHOW TTPOMBITIUIEHHOCTH
(BuneomaTtepuansl: cCUIHKaTHAS
MIPOMBIIIIIICHHOCTH). Moaenu
MOJIEKYJI OPraHUYECKUX BEIIECTB.
Jlabopamopmnwiii onvim: [lony4yeHue,
coOupaHue, pacro3HaBaHue U
W3y4EHUE CBOMCTB YTIIEKHUCIIOTO
ra3a. [IpoBeieHre Ka4E€CTBEHHBIX
peakmuii Ha KapOoHAT U CHIIMKAT-
HOHBI U U3yY€HUE TPU3HAKOB UX

pabot. CnenoBare npaBuiiaM 0e30MacHOM
paboThI B 1abopaTopuu pu
UCIOJIb30BAHUU XUMHUYECKON NOCY bl U
obopynoBanus. Mcnons3oBaTh npu
BBINOJIHEHUH Y4EOHBIX 3a1aHUHN TEKCTBI
yueOHUKa, CIIPaBOYHbIE MaTEpUAIIbI
(ITeppoanueckyro CUCTEMY XMMHUYECKUX
anemenToB Jl. 1. Menzeneesa, Tabnuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN P
HanpsHKEHUH METalsIoB)

[[bubmunoTeka
LHOK
https://m.edsoo.ru/
00ae080a]]

[[bubnuoTeka
LIOK
https://m.edsoo.ru/
00ae0bf2]]

[[bubnuoTeka
I[IOK
https://m.edsoo.ru/
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npotekanus. I lpakmuueckue
pabomoi: Ne 4. Ilonydyenue
YTJIEKUCIIOTO ra3a, U3y4eHHE ero
cBorcTB. Ne 5. Pemienue
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Baxxneimme HeMeTaIbl U UX
coeIUHEHHI» BeranciaeHus: mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN

00ae0el8]]

HTroro no pazneny 25
Pa3nes 3. MeTajiibl M HX COeAMHEHUS
3.1 O01mme cBOMCTBA METAJJIOB 4 OO01as xapakTepucTHKa PackpbIBaTh CMBICT U3y4aeMbIX TOHATUI

OO0wmas xapakTepucTuKa 1 XUMHMYECKHX 3JIEMEHTOB — METAJUIOB | M IPUMEHATH 3TH IOHATHUS IIPU [[bubanoreka

XUMHYECKHX 3JIEMEHTOB — Ha OCHOBaHUU UX IMOJIOKEHHUS B OTHCAHUU CBOMCTB BEIIECTB U HX LHOK

METaJUIOB Ha OCHOBaHUHU MX [epuomuueckoii cucteme npespartieHuit. OOBACHITH 00IIHe https://m.edsoo.ru/

nonokenus B [lepuoanueckoit XUMHUYECKUX 31eMeHTOoB JI.11. 3aKOHOMEPHOCTHU B u3MeHeHuu cBoicTB | 00ael03e]]

CUCTEME XUMHUYECKHUX JIEMEHTOB MenzeneeBa 1 CTpOECHUS aTOMOB. AJIEMEHTOBMETAIIJIOB U UX COEAMHEHUN C

JA.1. Menneneesa u cTpoeHUA CrpoeHune MeTaos. y4E€TOM CTPOCHUS UX ATOMOB.

atoMoB. CTpoeHue MeTaJuIoB. Merannuueckast CBsI3b U XapakTepu30BaTh CTPOEHUE METAILIOB,

Merannuueckas CBsA3b U MeTaJUIM4ecKasi KpucTajuinieckas o0mue pu3nvecKue 1 XUMUYECKHe

MeTaJlJINYecKasi KpucTajsindecKas pemeérka. DIeKTPOXUMUUECKUN psii | CBOMCTBA METAJIJIOB. XapaKTepru30BaTh

peméTKa. DIeKTPOXUMHUECKUI HanpspkeHui MetamioB. @usnueckue | oOmMe crnocoObl NOTYYEHUsT METAIIIOB.

PAI HANpSKEHUH METalIoB. U XMMHUYECKHE CBOMCTBAa MeTaiioB. | OnuchIBaTh CIOCOOBI 3aIIUTHI METAIIOB

dusnuecKkue 1 XUMHUECKUE OO1u11e cnocoObl MOTyYEHHS oT koppo3uu. CreoBaTh paBuiIam

CBOICTBa METAJJIOB MeTaioB. [loHsTHe 0 KOppo3uu 0e30macHoi paboThl B 1a00paTOpUU MIPH

O61ue croco0sl MOaydeH s 1 METaJUIOB, OCHOBHBIE CIIOCOOBI MCII0JIb30BAaHNN XUMHUUYECKOM MOCYIbI U [[BrbanoTeka

METaJUIOB. 3alUThI UX OT Koppo3uu. CriiaBsl ob6opynoBanus. [IponzBoauth ITOK
(cranp, 4yryH, AIOpaTIOMUHUM, BBIUMCJICHMS 110 YPaBHEHUSAM https://m.edsoo.ru/
OpoH3a) U WX MPUMEHEHHE B OBITY U | XUMHYECKUX PEAKIINH, €CITU OJIUH U3 00ae1156]]

Bviuucnenus: mo YpaBHEHUSIM 1 IIPOMBINIJICHHOCTH. Xumuyeckuu peareHTOB COACPKUT IIPUMECH. [[BI/I6JII/IOTeKa

XUMHYECKUX PEAKIMHI, €CIIU OUH aKcnepumenm. [[emoncmpayuu: YyacTBOBaTh B COBMECTHOM paboTe B LIOK

13 PEAreHTOB COIEPKUT IIPUMECH OO0pa3ipl METAIOB U CILIABOB. nape wiu rpynme. Mcnonb3oBate npu https://m.edsoo.ru/
N3ydeHue pe3yabTaTtoB KOPPO3UU BBITIOJITHCHUH YICOHBIX 3aJJaHUN TEKCTHI 00ael1156]]

TToHATHE 0 KOPPO3HH METAILIOB, 1 METaJJIOB (BO3MOXKHO yueOHUKa, CIIPABOYHBIE MATEPUAITBI [[BubaroTexa
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OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT ucnosib3oBanue Bugeomarepuanos). | (Ilepuomuueckyro cuctemy xumuueckux | [IOK
koppo3un. CruiaBsl (CTajb, YyTYH, Jlabopamopmvle onvimoi: anemenToB J[. . Menneneesa, Tabmuiy | https://m.edsoo.ru/
JTIOPATIOMUHHK, OPOH3a) B UX O3HakomIIeHHE ¢ 00pa3aMu PacTBOPHUMOCTH KUCJIOT, OCHOBAHHH H 00ael1278]]
MPUMEHEHUE B OBITY U METaJUIOB U CILIABOB, UX COJIEH B BOJIE, JIEKTPOXUMUYECKUN P
MIPOMBILUIEHHOCTH. (bu3MYECKUMHU CBOMCTBAMH. HANPSDKEHUN METaJlIOB)
Buviuucnenus: 10 ypaBHEHUAM
XUMHUYECKUX PEAKLUi, €CIIM OUH U3
pEareHTOB COJAEPKUT IIPUMECH
3.2 Baskneiimue MeTa/LuIbl M UX 16 lenouynble MeTaIbL: TONIOKEHHE B | OOBICHATH 00IIME 3aKOHOMEPHOCTHU B
COeIMHEeH U [Iepnonnueckoii cucreme U3MEHEHUHU CBOMCTB JIEMEHTOBMETAIIIOB
[lenouynblie MeTa/LIBL: TIONOKEeHHE | 1 XUMUYECKUX d1eMeHTOB J[.H. U UX COCIMHEHUH B IPYIIIAX C yYETOM [[bubnuoTeka
B [lepronueckoit cucreme MenpeneeBa, CTPOEHUE UX aTOMOB, CTPOEHMs X aToMOB. Xapakrepu3oBarbe | [JOK
XUMUYeCKHX anemeHToB J[. . HaxO0KJIEHUE B IIPUPOJIE. buznyecKkrue 1 XuMUYEeCKHe CBONCTBA https://m.edsoo.ru/
MemnpeneeBa, CTpoeHHE HX duznueckne 1 XUMUYECKHE IPOCTHIX BEIIECTB METAJIIOB M UX 00ae14b2]]
aTOMOB, HAXO0XJICHUE B IPUPOJE. CBOICTBa (Ha MpUMeEpe HATPHS U coeuHeHuH (OKCUIOB, THIPOKCH/IOB,
DuU3NYECKUE U XUMUYECKHUE kayust). OKCUIBI U THIPOKCHUIBI COJICH), CTOCOOBI UX MOTYYCHHUS,
CBOMCTBA (Ha IpUMEpPE HATPUSA U Hatpus U Kanus. [Ipumenenne MIPUMEHEHNE U 3HAYEHUE B IPUPOJIE U
KaJus). LIEJIOYHBIX METAJUIOB U UX JKU3HM YEJIOBEKA. Y CTAaHABIMBATH
Oxcunasl v THApOKCHIIBI HaTpusi - | 1 coenuHeHuil. llenoynoseMenbHbIe MIPUYMHHOCIIEICTBEHHYIO CBSI3b: [[bubanoreka
Kanus. [[puMenenue menoyHsIx METaJUIbl MarHUM U KaJIbLNN: CTPOCHHME BelllecTBa — CBOMCTBA — ILHOK
METAJLIOB U UX COETUHEHUI nojoxenue B [lepuonnueckon IPUMEHEHHE — Ha IpUMepax u3y4aeMbix | https://m.edsoo.ru/
CHCTEME XUMHYECKUX DIIEMEHTOB BEILECTB. Pacno3HaBaTh ¢ MOMOIIBIO 00ael4b2]]
]_LIGJ'[OLIHO3eMe_]]LHBIe METAaJIJIbI 1 I[I/I Menneneesa, CTPOCHHUC UX KauCCTBCHHBIX peaKI_II/Iﬁ HOHBI MECTAJIJIOB! [[BI/I6JII/IOTeKa
Marivy U KaJIbIIUH: II0JIOKEHUE B aTOMOB, HaXO0XXJACHHUE B IPHUPOJE. MarHus, KaJibliys, aJllOMHUHUA, TUHKA, HOK
[Teproanueckoil cucTeMe dusnueckue U XUMUIECKUE s)kenesa (I1) u xenesa (111), meqau (I1). https://m.edsoo.ru/
XMMHUYECKHUX deMeHToB JI.1. CBOIWCTBA MAarHMs U KaJIbIIUA. Jloka3siBaTh aMpOTEPHBIN XapaKTeP 00ae15e8]]
MenesneeBa, CTPOEHUE HX Baxwuerimme coeTMHEHUS KaJbLHs OKCHJOB ¥ TUAPOKCUIOB ATIOMUHUS U
aTOMOB, HAXO0XJECHUE B IPUPOJIE. (okcun, THAPOKCU]I, COJIN). nrHKa. [lTaHnpoBaTh M OCYHIECTBIATH Ha
dusnyecKue U XUMHUECKUE XKéctkocTh BOABI M CIIOCOOBI €& MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI,
CBOMCTBA Mardus u KaJbIHs. YCTpaHCHHA. AJTIOMUAHAH: IMPOBOANTH H&6J’IIO,ZIGHI/I$[, J€J1aTh BBIBOIbI
Baxxuenuime COCIMHECHUS KaIbIIUI 1 ITIOJIOXKCHHUC B HepI/IO,Z[H"ICCKOﬁ IO pe3yJibTaTaM 3KCIICPUMCHTA ITPpHU [[BI/I6HI/IOTCK3
(oxcup, TUAPOKCU, COJIN). CUCTEME XMMUYECKUX DIIEMEHTOB MIPOBEJICHUH JIAOOPATOPHBIX OMBITOB U [HOK

J.. MenneneeBa, CTpOCHUE aTOMa,

npakTu4yeckux padot. CienoBarb

https://m.edsoo.ru/
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JKEcTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEHHsI.

IIpakTyeckas padora: Ne 6.
KécTKoCcTh BOALI M METOLI ¢
yCTpPaHeHust

ANIOMUHMI: IOJIOKEHHUE B
[Tepuoanueckoii cucreme
XUMHUYECKUX djieMeHToB .M.
MeHnpeneeBa, CTpoeHHE aToMa,
HAaXO0XJICHHE B MPUPO/IE.
dusnyeckrue 1 XUMAYECKUE
CBOMCTBA aJIFOMUHUS

AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH/IA aTFOMUHHUS

Kene3o: mooxeHne B
IIeproauueckoit cucreme
XUMHYECKHX 3jieMeHToB J[. 1.
MenneneeBa, CTpOEHUE aTOMA,
HaXO0XJIEHUE B MPUPO/IE.
duznyeckre ¥ XUMHUYECKIE
CBOMCTBA Kelie3a

Oxcuibl, THIPOKCUIBI U COITH
xenesa (I1) u xenesa (III), ux
COCTaB, CBOICTBA U MOJIy4YEHHE.

O000111eHHE U CUCTEMATU3ALMS
3HAHUU

HaXO0XJCHHUE B IPUPOJIE.
DU3NYECKUE U XUMUYECKHUE
CBOlcCTBa aTtOMUHHSA. AMBOTEpHBIS
CBOICTBA OKCHJA U TMIPOKCHUIA
anmomMuHus. XKenes3o: nonoxeHue B
IIepnonnueckoii cucreme
XUMHUYECKHX djieMeHToB ..
Menpeneesa, CTpOEGHUE aTOMA,
HaXO0XJCHUE B IIPUPOJIC.
Ou3nYeCKue ¥ XUMUICCKHEC
cBoiicTBa xkene3a. OKCHIIBI,
rupokcuabl ¥ conu xenesa (1) u
xenesa (I11), ux cocras, cBoMCTBa U
MOJy4eHUE. X UMUYECKHUI
JKCIIEpUMEHT: [leMoHcTpanuu:
Oco0eHHoCTH B3aMMOJEHCTBUS
OKCH/Ia KaJlbIUsl M HATPHS C BOAOU
(BO3MOHO HUCTIOIH30BAHNE
BUJeoMaTepranoB). OKpalniuBaHue
TJTAMCHH MOHAMY HATPHS, KA U
KanbIus (BO3MOKHO HUCIIOJIb30BaHKE
BUJeomarepuanioB) MccnenoBanue
CBOMCTB kEcTKOM BoAbL. [Ipouecc
TOpPEHMS JKeJe3a B KUCIOPOe
(BO3MOYKHO HCITIOJIb30BaHUE
BHIeoMaTepuanoB). JlabopaTopHbie
omnbIThL: [IpoBeieHne KaueCTBEHHBIX
peaknuii Ha HOHBI (MarHus, KaJIbITus,
ATIOMUHHS, IWHKA, xene3a (1) u
xenesa (II1), menu (II), onucanue
MPU3HAKOB UX MPOTEKAHUSI.
UccnenoBanune amMmpoTepHbIX
CBOMCTB THAPOKCHIA ATIOMUHUS U

npaBujaM 0e301acHO paboTHI B
nabopaTopuu MpH UCIIOJIb30BAHUN
XHUMHUYECKOH MOCYBI K 000PYIOBAHHUS.
[Tpon3BOIUTE BEIYUCIICHUS 10
XUMUYECKHM yPaBHEHUSIM. Y 4YacTBOBATh
B COBMECTHOM paboTe B Iape Ui
rpymre. BeictpanBarth pa3BEpHYTHIC
MMUCbMEHHBIC U YCTHBIC OTBETHI C ONIOPOMA
Ha MHPOPMAIHIO U3 yUYeOHHKA U
CIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
UCTIOJIb30BaTh U3yYCHHBIH MOHATUHHBIN
amnmapar Kypca XUMUU

00ael5e8]]

[0

[[bubimoTeka
[{OK
https://m.edsoo.ru/
002e1886]]

[[bubnuoTeka
[HOK
https://m.edsoo.ru/
00aelae8]]

[[bubanoTeka
HOK
https://m.edsoo.ru/
00aelc64]]

[[bubnuoTeka
[HOK
https://m.edsoo.ru/
00aelc64]]

[[bubnuoTeka
LIOK
https://m.edsoo.ru/
00ae1d86]]

[[bubnuoTeka
LIOK
https://m.edsoo.ru/
00ae35e6]]
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IpakTnyeckass padora:Ne 7.
PemeHue 3xcnepuMeHTaIbHBIX
3aaa4 nmo reme «Baxxueiinue
METAJIbI M UX COeTHHEHU s

ruapokcuaa nuHka. [pakruueckue
paboter: Ne 6. JKEcTKOCTH BOJIBI U
MeTOJIbl €€ ycTpaHeHusi. Ne 7.
Pemenne skciepuMeHTAIBHBIX

[0}

Brruncnenus: mo ypaBHEHUSIM 1 3a1a4 o teme «Baxueiine [[bubmunoTeka
XAMHYECKUX PEaKUUi, €CIU OOUH METaJLIbl ¥ UX COCIUHEHUS. 1HOK
U3 PEareHTOB JaH B U30BITKE WU Beruuciienus: mo ypaBHeHUsIM https://m.edsoo.ru/
COJICPXKUT MTPUMECH XUMHYECKUX PEaKIi, eCITU OJIUH M3 00ae3de8]]
Brruncnenus: mo ypaBHEeHUsIM 1 PEareHToB JaH B U30BITKE UK [[bubnuoTeka
XUMHYECKHUX PEAKIMi MaCCOBOM COAEPKUT IPUMECH; MACCOBOM JTOJIU LIOK
JIOJTM BBIXO/1a TIPOJIYKTA PEAKIIUU BBIXO0JIa IPOJAYKTa peaKIHMu https://m.edsoo.ru/
00ael1750]]
O0001ICHHE U CUCTEMATU3AIUS 1 (]
3HAHUM
Konrpoasnas padora Ned mo 1 (]
TeMe «BakHel e MeTaNIbl U
HX COeIMHEHH
HToro mo pazneny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 XuMHS M OKpPY/KaOIIas cpena 3
BemectBa u maTepuansl B 1 BemecTBa u maTepuaisl B XapakTepru3oBaTh pojib XUMUH B [[bubnuoTeka
MOBCEHEBHOM KU3HU YEIIOBEKA. MOBCEHEBHOM KU3HH YEIOBEKA. pa3IN4YHbIX chepax AesITeTbHOCTU [HOK
Be3onacHoe UCIoIb30BaHNuE JIFO/IEH, OCHOBHBIE BEILIECTBA U https://m.edsoo.ru/
BELIECTB U XUMUYECKHUX PEAKIIHUN B MaTepHabl, IPUMEHSEMBIE B )KU3HU 00ae3f50]]
be3omnacHoe ncnonb3oBaHue 1 obITy. [lepBast momorps mpu COBpeMeHHOTO YenoBeka. OOBIACHITh [[bubmunoTeka
BEILECTB U XUMUYECKUX PEAKIUN XUMHYECKHUX 0’KOTaX W OTPABJICHUSX. | YCIOBUS O€30MacHOTO UCTIOIb30BaAHUS HOK
B ObITy. [lepBast momomip pu XuMHUUeCcKoe 3arps3HeHne BEIIECTB U XMMUYECKHX peakuuii B ObITy. | https://m.edsoo.ru/
XAMHYECKHUX 0XKOTaxX U OKpY>Karollen cpebl (mpenenbHas AHaNM3UpOBaTh U KPUTHUUECKH 00ae4270]]
OTPABJICHUSIX JOTyCTUMAsi KOHIICHTPAIIHS OIIEHUBATh NH(POPMAIIUIO O BIUSHUA
XHUMHYECKOE 3arpsi3HCHUEC 1 BellecTB. Ponp xumuu B peUICHUU MPOMBIINIJICHHOCTH, CCIILCKOT'O [[BI/I6JII/IOTCKa
OKpYyXKarolien cpebl (peneabHas 9KOJIOTHYECKUX TPOOIIeM. X0341lCTBa, TPAHCIIOPTA U Jp. HA IIOK
JIOyCcTUMAast KOHLEHTpaLust Xumuueckuii 3xcnepumenm: COCTOSIHHE OKPYKAIOLIEN Cpelbl. Y METh https://m.edsoo.ru/
BeIeCTB. POIb XUMHUK B pEIICHUU Jlemoncmpayuu: 3ydenue OKa3bpIBaTh MEPBYIO IOMOIIB IIPU Oan4270]]
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JOKOJOTHYCCKHX HpO6J'IeM

00pa3moB MaTepuajoB (CTEKIIO,
CIUTaBBI METAJUIOB, TIOJTUMEPHEIC
MaTepuabl)

XHUMHUYECKHX 0XKOTaX M OTPABIICHHSIX.
[TpuHIMATE yUacTHe B O0CYXKICHUH
npo0JIeM XUMHYECKON M SKOJIOTUIECKOM
HAINPaBIIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TTO3HUIIMIO 1O TIpobIeMe U
mpeiaraTh BO3MOXKHBIC ITyTH €€
peleHMs.

HToro no pazneny 3
Pe3zepBHOe Bpemsi 3
OBILIEE YHUCJIO YACOB IO 68

ITPOI'PAMME




