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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTaBIICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHILENLUU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTenbHbIX oprann3anusix Poccuiickoit dexepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE CoJepKaHKe, MpelycMaTpUBaeT paclipe/ieieHne ero no kjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBbHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKH y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeasieT BO3MOKHOCTH IpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TakkKe TpeOOBaHUN K pe3yabTaTaM 00ydeHUs XUMHUH
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUN 0O MaTepUaIbHOM €IMHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YyJaromIuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHONH  yueOHOM  JEeATEIbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaronuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(UKON colep:kaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OLIero oOpa3oBaHMsI OPUEHTHPOBAH HAa OCBOECHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHue CKJIAAbIBAETCS U3 CHUCTEMBI NOHATHI O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLMUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;



— MPEACTaBICHUH 00 NEKTPOITUTHIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U TIOJTYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yduenue xummuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHMH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHH I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MIPABHI O€30MacHOIO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO pPEIICHUN, CIOCOOHOM ananTHUpOBaThC K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  II03HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE [T PA3JINYHbIX BUAOB JI€ATEIBHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
NIOBCEHEBHOM KU3HU U TPYIOBOU JEATEILHOCTH,

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOEHHs OOIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHHULL BemecTBa. Pacuérsl o popmynaM XMMHUYECKHX COSAMHEHUM.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCYyI0#, mpaBwiamMu paboThl B jgaboparopuu U npuéMamu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUs BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t0ieHue
U ONMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapus, pasnoxkeHue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE jkeie3a ¢ pactBopoMm coiu meau (), u3yuenme cmocoboB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, IJUCTUIUISLIMS,
xpomarorpadus, NpOBEICHHE OUYUCTKH IIOBAapE€HHOM COJM, HaAOJIIOJAEHUE M ONHCAHHE
pe3yJIbTaTOB IPOBEIEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((exT XUMHUYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B NPHUPOLE,
¢u3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILIECHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBas J0Js BEIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus oxcumos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckue W XHMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3ndyeckue U XUMUYECKue cBoiicTBa cosei. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacro3HaBaHME W HW3y4YEHHE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe PAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/ICHUE W3MEHEHUS OKPaCKM WHAMKATOPOB B pacTBOpax KHCIOT M WIeNOYed, U3ydeHue
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U IIETOUYHO3EMENIbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ia3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONEepuogHas ¢opmel [leprogudeckoil cUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AreMeHToB [lepuonndeckoil CuCTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HeMnoJIsipHast) CBS3b.
DIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).



Mesicnpeomemmuuie ceasu

Peanuszanus MEXNpPEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUIL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIE IOHATHUA: HAY4YHBIM (DakT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsj, BELIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJIBI, IOJE3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMU4YecKux diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallus, KaJIbLUS U UX COCAUHEHHH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMIETKM U BHJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYEeCKUX peakuil Mo pa3IUYHbIM MPHU3HAKAM (IT0 YUCIIY H COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTalu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopoctu xumMuuecko peakuuu. [loHaTne 006 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2NEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenb qucconnanuil. CuiabHbIE U ClIaOble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpAaIlEHHBIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KUCJIOT, OCHOBAaHUN U COJEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIII
KHCJIOT, IIeno4Yed M cojieid (BO3MOXKHO HCIIOJIb30BaHUE BHUAECO MaTepHallOB), IPOBEICHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN (FOPEHHUE, pEaKLUUU pa3IOKEHHUs, COCIUHEHMS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrpoeHue M (PU3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YesloBeKa. BaxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIMK KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNCcTaBUTENs Kilacca KUCIOT M crneuugpudeckue). XUMHUYECKHE pPEaKIMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpuUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKAloIIel Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpOAe, (PHU3UYECKHE H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIy4deHue u npuMeneHue. Conu aMMOHUS, MX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ IHOJydeHHe,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENsA Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3]yXa, MOuYBbI M BOAOEMOB). docdop, amnoTporHble MOIUPUKAIH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmas xapaktepuctuka s1eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIIEHUS. YTJIEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA >KUBbIE OPIaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBa, MOJSydyeHHe W IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJEeH, ATAaHOJ, TJMIEPHH, YKCyCHas Kuciora). IIpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, IONYYCHHE M IPUMECHCHHUE.
Coenunenus kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHEeBOM kuciore. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. Baxkuelue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30M1aCHOI0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHUACOMATEpUaIOB), O3HAKOMIIEHHE C O0pa3llaMH XJIOPUIOB (TaIOT€HUIIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIEHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH W HaONoJIeHuEe NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (POCHOPHBIX yI0OpEHUI,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHAIIOB), M3yYEHUE MOJENel KPHUCTANIMYECKUX PEHIETOK anMmasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJEHUE KAUECTBEHHBIX peakluil Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHUKAa XHUMHUYECKHUX OJJIEMEHTOB — METaJlIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuieckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTaioB. Dusnyeckue W XUMHYECKUE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoMy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEeHUE B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COETMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimmne coennHeHus
KanbIus (OKCUI, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHH .

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHto [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme Xxumuueckux siemeHtoB JI. .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CILJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BUIEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUA KAJIbLUA U HATPUS C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KajJblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH]IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COSIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEHEBHOM KHM3HM uelloBeKa. be3zonacHoe ncnosiab3oBaHue
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomip npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpY)Karolle cpepl (MpeaeibHas 10IyCcTUMAasi KOHLIEHTpaLHs
BerecTs, ganee — [1JIK). Poib xumun B perieHun 3K0I0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Meoscnpeomemmnwie ceasu

Peanuzanus MeXNpeaMETHBIX CBsI3€ll MPH U3YYEHUU XUMHH B 9 Kilacce OCYILECTBIISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHSTHSA: HAY4HbBIM (akT, THIOTE3a, 3aKOH, TEOPHS,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICITIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusmuka: Marepus, aTroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, I[POBOJHUKH, IOIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajdbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

INNIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIMOKYJIBTYPHBIMA W  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIAMU M HOpPMaMU TOBEIEHUS U
CIOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN 00yUYaIOIIUXCSL.

JIM4HOCTHBIE pPE3yJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALM{ M pacCHIMpEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOro BOCIUTAHMA:



[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B J>KM3HHM COBPEMEHHOro OOILEeCTBa,
CIOCOOHOCTH BIIQJIETh JTOCTOBEPHOW MH(OPMALMEH O MEPEeIOBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

NPEICTaBICHNUS O COIHUAIBHBIX HOpPMax M MpaBHJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHOHMCCIIeI0BATENbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPHU BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3314,
BBIMOJIHEHUH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TOCTYNKH CBOMX TOBApPUINEH C IMO3UIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MMOCJIECTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY ISt
MOHMMAHUA  CYIIHOCTH HAYYHOW KapTUHBI MHpa, MpPeJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs HMPUPOIBI, B3aUMOCBA3X UYEIOBEKA C MPHUPOIHONU CPENOi, O POJH
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYCHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoauMble I OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(POPMALIMOHHON M YUTATEIbCKON KYJIBTYphI, B TOM YMCII€ HABBIKOB CAMOCTOSITEIHHON paOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYeHHI0 M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, TIPOSKTHON M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B IajbHEHILIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 3[0POBBIM 00pa3 JKW3HU, OCO3HAHHWE TIOCIEACTBUHA W HEMPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBui1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBAaMH B OBITY W peajbHOMN
KHU3HH,

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K MPAaKTUYECKOMY H3Y4EHUIO Mpodeccuil u Tpyaa pa3IuyHOro pojia, yBaxxeHue K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
IPOJIOJDKEHHUS 00pa3oBaHUSI C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEeH, ycnemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM CpeIe;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKHU I[eTIeCO00pa3HOe OTHOIICHUE K MPUPOJe KaK MCTOYHHKY JKM3HU Ha 3eMiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOro M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MUECKOMY W TICHXHYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHSI MpaBUJI 0€30MacHOTO MOBEICHUS MpU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIOIINX 3A0POBBIO M KU3HU JTIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYEHHUM XUMHUH, JUIS peIICHUs
3a/1a4, CBS3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPeAOi, AJIsl TOBBIIEHUS YPOBHS SKOJIOTMYECKOM
KYJBTYpBl, OCO3HaHUA TNI0OOATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJaeM W MyTeill MX pelieHus
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IIOCPEACTBOM METOJI0OB XMMMH, FKOJIOTMUECKOTO MBILUIEHNS, YMEHHUSI PyKOBOJICTBOBATHCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33PEHUST OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, KCIEPUMEHT U JPYToe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHMU U3 ATUX MPEAMETOB (pOPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I103HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKpbiBaTh CMBICI XHUMHYECKHUX MOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITHIMH), UCIOIH30BATh MOHATHUS IS OOBACHEHHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIUU
XUMHYECKHMX BEIIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIUBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy O0BEKTaMHU U3YUCHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIC,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHHE MPUMEHITHh B Mpolecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M ypaBHEHHE XHMHYECKOM peakiud — NP pPEIIeHHH Y4eOHO-
MO3HABATENIBHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHbBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHME HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHl B Kau€CTBE MHCTPYMEHTa IO3HAHUS, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHHIO, OPraHM3allid U MPOBEJCHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M IPOIIEcca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yabTaTaM HPOBEIEHHOIO OINbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJENIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUI0B
U GOpM MPEACTABICHUS, TOTYYAEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAst TUTepaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHbIe MOocoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHME MPUMEHSATh Pa3IN4HbIE METO/bI U 3alIPOCHl IPU MOUCKE U 0TOOpE MHPOopMaIK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX U MO3HABaTEIbHbBIX 3a/1a4
OnpeAeNéHHOr0 THIMa, MPUOOpPETeHHE OMbiTa B 00JACTHM HUCHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJI30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOpPMALM U WUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHUE HCIONb30BaTh U aHAJIU3UPOBATh B Ipolecce y4eOHOW M HCCIeq0BaTeIbCKON
JEeSTeNIbHOCTH UH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEILCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel PUPOAHOMN CPEB.
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KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

YMEHHUs 3aJaBaTh BOMPOCH (B XOoJe Auaiora W (WJW) JTUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIHFHO BBIIOJHEHUS
peJI0KEHHON 3a1a4H;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3ysIbTaThl TO3HABATEIBHOMN IESTEIBHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IMPE3CHTAlUI0 pPEe3yJbTAaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JIaDOpaTOPHOTO OIBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ielieHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI JEATeIbHOCTH, IIIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alroput™M ACUCTBUN TpU
BBIIIOJIHEHUH 33aHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBICHHON IIeNnu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraéMble B YCIIOBUU 3aaHUH.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pPE3YNbTAaTOB II0 OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHON (enepanbHOil pabodeid mTporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydarolMUCs Hay4yHble 3HAHHUS, YMEHHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JACATENBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUI
BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHash W MOJEKYyJspHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTAa B COCIMHEHHH, MOJSIPHBIA OO0BEM, OKCHA, KHCJIOTa, OCHOBaHHE, COJb,
3JIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUUYECKas peakiys, Kiaccuukanus
PEaKIHii: peakui COSAMHEHUS, PEaKIIUH Pa3NIOKESHHS, PEaKIMN 3aMEICHHS, PEaKIHN
o0MeHa, 9K30- ¥ SHJI0TEPMUYECKHUE PEAKIMH, TEIIOBOM 3 PEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XUMHUYEcKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAs! KOHIIEHTPAIHS) B paCTBOPE;

® UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATHS NPH ONMMCAHUM BELIECTB U UX MPEBPALLCHUH;

® UCIOJB30BATh XUMHYECKYIO CHUMBOJHKY IS COCTaBIeHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OmpeneNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEJAMHEHHSX, CTETICHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBath cMmbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBAThH
NOHUMaHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT HX
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nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMs], 3aKOHa ABOTapo;

ONHKCBHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢(opmy Ilepuonndeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OonbLIME TEPHOABI, COOTHOCHUTH
0003HaueHMsl, KOTOpble UMerTcss B Tabauue «llepuoanueckas cucremMa XUMHUYECKUX
anemeHToB [[. MI. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacripesielieHUe UX 10 3JICKTPOHHBIM CIIOSIM);

KJaccu(puUUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKUE BELECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUM BEIIECTB, IO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIAaCCOB, IOATBEpXKJas  OMNKMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOINX XUMUYECKUX PEaKIIHiA;

IPOTHO3UPOBAaTh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTA 10 (hOpMyJie COEIUHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

NPUMEHATh OCHOBHBIC OIEPAIMY MBICIUTEIBHON JESATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALUIO, BBISABICHHE MPUYHMHHO-
CJICZICTBEHHBIX CBsI3ed — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XMMMYECKHX PEaKIHi,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAHUS  —  HAONIOJCHHWE,  H3MEpEeHHeE,
MOJICJIMPOBAHUE, SIKCIIEPUMEHT (peasibHbI U MBICICHHBII);

CIIeZIOBaTh NpPaBWJIaM IIOJIB30BAaHUS XMMHYECKOH TOCYyIOoW H  J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOPOB C OINPENECIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIaKMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOyueHus B 9 kiacce ImpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IHOHATHI: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCICHUS, XMMHYECKas PpEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas peleéTKa, KOppOo3Hs
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEaKlUH, IMPEeAeIbHO JOIyCTUMAs
xoHueHTpauus [T/IK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHX IOHATHA W IMPUMEHSATH 3TH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPALCHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUsS (OpMyn BelIecTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

13



ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHMS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COCJAMHEHHUSAX, 3apsj HMOHA IO XUMHUYECKOU
dopmyie, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pElIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMHCHIBATH U XapaKTepu3oBaTh TabnuyHyto ¢opmy Ileprogmueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoAarpynmna (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCUTH O0O3HAuUEHUS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeJesiax MajblX MEPUOJO0B M TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENICHEeH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U Ccoel,
MOJIHBIE U COKpPALIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIYy BELIEeCTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSAMHU 1O BBIIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHJIMKAT-, cyhab(aT-, TMIPOKCHA-UOHBI, KATHOHbl aMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpALMU MBICIUTEIBHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBIIBICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWA — HaAOJIOJEHWE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TemaTn4yeckoe INIAHUPOBAHMUE 110 XHMHUH

8 kiacc
No Haunmenoanue | KosmyectBo yacos DJIEeKTPOHHbBIE
W/ | PA3IeIoB H TeM B Kourpoabusie | [IpakTuyeckne | (uudposbie)
nporpamMmabI cero paﬁOTbI paﬁOTBI 06pa30BaTeJ1])Hble
pecypchbl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMusg —
Ba)kHast 00J1aCThb
€CTECTBO3HAHMUSA Bubmorexa HOK
1.1 . 5 2 https://m.edsoo.ru/7f418
U IIPaKTUYECKON 37c
JEATENLHOCTH -
yenoBeKa
BemectBa n bu6mmoreka IIOK
1.2 XUMHUYECKHE 15 https://m.edsoo.ru/7f418
peakiu 37¢
Htoro no pazneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Eﬁiﬁ?b Bu6mmorexa [TOK

2.1 POZL. 6 https://m.edsoo.ru/7f418
[TonsTre 00

37c

oKcHAax
Bonopon. bu6nmorexa [IOK

2.2 | IlousTue o 8 1 1 https://m.edsoo.ru/7f418
KHCIIOTaX U COJISIX 37c
Bona. PactBopsl. bubnuoteka [JOK

2.3 | IlonsaTue 06 5 1 https://m.edsoo.ru/7f418
OCHOBaHHUIX 37¢
OCHOBHBIE KJIaCCHI bubmmoreka [IOK

2.4 | HeOpraHMYECKUX 11 1 https://m.edsoo.ru/7f418
COCIUHCHHI 37¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiun

3.1

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucreMa
XAMHYECKHAX
snemenTos /I. W.
Mennene-eBa.
CrpoeHnue aToma

but6mmorexa [IOK
https://m.edsoo.ru/7f418
3/¢c



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

XuMu4yeckas

CBSI3b. bu6nmoreka [IOK
3.2 | OkucnurenbHo- 8 https://m.edsoo.ru/7f418
BOCCTaHOBHUTEJIbH 37c
bIC PEAKIIUU
bubnunorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
bubnunorexa LIOK
HWroro 1o pasugeny 18 https://m.edsoo.ru/7f418
37c
OBILIEE
KOJIMYECTBO 68
YACOB I1O
I[TPOTPAMME



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

9 KJIACC

No Haumenosanue | KoaniectBo yacos DJIEKTPOHHbBIE
11/-11 pa3ieJioB U TeEM B Konrpoabubie | IIpakruyeckue (undposrie)
NporpamMMbl Cero | pagoTer padoTHI 00pa3oBaTeJbHbIC
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaku

IToBTOpEHME U
yriryoJieHue bubmuorexa [IOK

1.1 | 3HaHMI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63
paszesnoB Kypca 8 6
KJiacca
;ii?;ﬁée HOCTH bubmuorexa [IOK

1.2 p 4 https://m.edsoo.ru/7f41a63
XUMHYECKHUX 6
peakui =
DJIEKTPOJIUTHYECK
asi JUCCOLMaIys. bubnunoreka LIOK

1.3 | Xumuueckue 8 https://m.edsoo.ru/7f41a63
peakiuu B 6
pacTBopax

Uroro no pazgeny 17

Pa3gen 2. Hemeraauasl u

HX COCAMHCHUSA

Oouas
XapaKkTEePUCTUKA
XUMHUYECKHX
anmemeHToB VIIA-
TPYIIIBL
I'anorensr

2.1

bubmuoreka [{OK
https://m.edsoo.ru/7f41a63
6

Oomas
XapaKTepUCTHKA
XUMHNYCCKUX
sneMeHToB VIA-
rpynnsl. Cepa u eé
COCAUHEHHUS

2.2

bubmnoreka IIOK
https://m.edso0.ru/7f41a63
6

OOmas
XapaKTePUCTHKA
XAMHYECKHUX

2.3 | onementoB VA-
rpymmsl. A30T,
dochop u ux
COEUHEHMS

bubnmorexa LIOK
https://m.edsoo.ru/7f41a63
6

Oo6mas
XapaKTepUCTHKA
XUMHUYECKHUX

2.4 | anemenrtoB IVA-
TPYIIIBL. YTIEPOX
U KPEMHUN U UX
COEJIMHEHUS

but6mmorexa [IOK
https://m.edsoo.ru/7f41a63
6

Hroro no paszneny

25

Pa3zgen 3. MeTa/sIbI M X COCIUHEHU S



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

O61LIe cBOCTEA but6mmoreka [IOK
3.1 [HE CBOUCTR 4 https://m.edsoo.ru/7f41a6
METAaJNIOB
36
Baxneiiue but6mmoreka [IOK
3.2 METAJUIBl U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUSI 36
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemecTBa u but6mmoreka [IOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a6
JKM3HH YeJ0BEKa 36
but6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
Htoro no paznemny 6
OBIIEE
KOJIMYECTBO 68
YACOBIIO
[TPOI'PAMME



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

I[HoypouyHoe MJIaHUPOBaHME 10 XUMUM

8 KUIIACC
Ne Tema ypoka KoQm1ecTEo DJIeKTpOoHHbIe HU(pPOBbIE
n/n oOpa3oBaTe/ibHbIE pecypchl
4yacoB
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubnunorexa LIOK
yesoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
Ilpaxmuueckas paboma Ne 1 «llpaBuna
3 paboThI B 1a00paTOPUU U MPUEMBI 1 bubmmoreka [JOK
obparreHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bubnunoreka LIOK
pasjiesieHus cMeceit https://m.edsoo.ru/ff0d26ca
5| cxecen (1a mprmepe ouncrios ronapenon ;| BubmoreraLIOK
pumep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [IOK
6 ATOMBI 1 MOIICKYTbI ! https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTBI. 3HaKH (CUMBOJIBI) 1 bubnuoreka [{OK
XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa HOK
P HI https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa [IOK
yIuipHoe ¥4 https://m.edsoo.ru/ff0d2d50
o | B rocomers cons s .| B ok
‘ https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX DJIEMEHTOB
11 OTHocUTeNbHAs aTOMHAs Macca. 1 bubnuoreka [{OK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYIECKOIr0 JIEMEHTa B 1 bubmnoreka IIOK
COE/IMHEHNUHU https://m.edsoo.ru/ff0d350c
13 KonnuecTso BemecTsa. Monbs. MoisipHas 1 bubmuoteka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nveCcKue U XUMUYECKHUE SIBICHUS. 1 but6mmorekxa [IOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycnoBuUsl NPOTEKaHUS 1 bu6muoreka [IOK
XUMHUYECKHUX PEaAKITHiA https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. 1 bubnuotexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus: konuyecTBa, Macchl BEIIESCTRA 1 but6mmorekxa [IOK
10 YpaBHEHUSM XMUMUYECKUX peaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUYeCKUX peakiuuit 1 bu6muoreka [JOK

(coenuHeHus, pa3oXKeHHs], 3aMEIICHU,

https://m.edsoo.ru/ff0d3f34
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obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIii-

but6mmoreka [IOK

19 SHIUKJIONEIHCT. https://m.edsoo.ru/ff0d40c4
bubnunorexa LIOK
20 BewecTBa 1 XuMu4eckue peakuuu hitps://m.eds0o.ru/ff0d4290
Bo3ayx — cMmech razoB. CocTtaB Bo3ayxa. Bubmorexa [IOK
21 Kucxopox = oniement i npocroe https://m.edsoo.ru/ff0d448e
BelecTBo. O30H — '
OuznyecKkue 1 XUMUYECKHE CBONCTBA Bu6motexa LIOK
22 KHCJIOPO/Jia (peaKIuu OKUCIICHUS, TOPCHUE). hitps://m.edsoo.ru/ff0d4614
[NousaTie 00 okcHmax — :
s | S momens sopore B LOK
TTpHMeHEH e KUCTIOpOJa https://m.edsoo.ru/ff0d497a
s | omonch et sl pmcn, BuGaonss LOK
5K30-  SHIOTEPMUECKUX PEAKIIAX https://m.edsoo.ru/ff0d4790
2 | Sommmo o mom e, B LOK
N — https://m.edsoo.ru/ff0d4c4a
gy | Hhimmiecnonpefiome 10 veve BuGorera LOK
H3y<eHHe eTo CBOHCTEY https://m.edsoo.ru/ff0d4ae2
27 Boaopon — sneMeHT 1 mpocToe BEMIECTRO. bu6nmorexa LIOK
HaxoxieHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHEe CBOMCTBA but6mmoreka [IOK
BojiopoJia. [IpuMeneHue Boiopoia https://m.edsoo.ru/ff0d4dd0
bu6nmorexa LIOK
29 [ToHsATHE O KHCHIOTaX U COJIAX hitps://m.eds0o.ru/ff0d50d2
30 Crioco0sI 1oTy4eHust BOJA0PO/Ia B bubnuoteka [JOK
J1a00paTopun https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckasa paboma Ne 4 1o teme Bu6muorexa [OK
31 «Ilonmydenne u coOupanue BoI0po/Ia, hitps://m.edsoo.ru/ff0d4f42
U3Y4YEHUE €r0 CBOMCTB) — '
bu6numorexa LIOK
32 ITosryrogoBasi KOHTpOIbHAsA padoTa hitps://m.edsoo.ru/ff0d542e
. N bubnuotexa [JOK
33 MonsipHBIii 00BEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d55a0
oo | B st oo B 10K
- o https://m.eds00.ru/ff0d5708
KOJIMYECTBY BEIIECTBA WK 00BEMY
35 | ypasmenio peasian ma ocnose sakora BuSmiorexa LIOK
ypap PAKIUH https://m.edsoo.ru/ff0d587a
00BEMHBIX OTHOIIIEHUH Ta30B
36 o . bubmuoreka [{OK
W3WYECKHUE U XUMUYECKUE CBOWCTBA BOJIBI hitps://m.edsoo.ru/ff0d59e2
CocraB ocHoBanuid. [lonsitue 00 Bubmioreka [OK
37 WHIUKATOpax

https://m.edsoo.ru/ff0d5b40
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Bona kak pactBoputens. HackieHnssie u

but6mmoreka [IOK

38 HEHACBHIIIICHHBIE PaCTBOPHI. MaccoBasi 1oJis https://m.edsoo.ru/ffod5eba
BEIIIECTBA B PaCTBOPE
Ilpakmuueckas paboma Ne 5 1o Teme
39 «IpuroroBiieHHE PaCTBOPOB C Bu6mmoteka [JOK
OIpeIeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d6342
pPacTBOPEHHOrO BEILIECTBAY»
40 Oxkcuppl: cocTaB, KacCU(PUKAIINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| nenommum, oonom n aporeprs bu6aorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCCU(PUKAIIHS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOMCTBA Bbu6mmoteka [JOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6nmorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TosryueHne U XUMHUYECKUE CBOMCTBA Bbu6mmoteka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnnorexa [JOK
NOJIYYCHHSI, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktudeckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a/a4 10 TeEME bubnnorexa [JOK
«OCHOBHBIC KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubmuoteka [IOK
HEOPraHWYECKUX COCTMHECHUI https://m.edsoo.ru/00ad9a50
R I — BuGaoresa LIOK
o P https://m.edsoo.ru/00ad9cb?2
COCTMHEHU N
R IO — BuGaoresa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU N
51| xamamacckan onexenton. Momrmie o BuGmorera LIOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIAX CXOTHBIX AJIEMEHTOB
o | Dopuommectt o 1 Tepioncos Bumorera LOK
T https://m.edsoo.ru/00ada52c
MeHeneeBa
53 [lepuonpl, rpynmnbl, TOATPYIIIHI bubmorexa I[IOK
PHOJPL, TPYITIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX SIIIED. bubmuorexa [JOK
N3oTonst https://m.edsoo.ru/00ada342
g5 | Sooomiemempom oConoes once BuGorra 1O
pHOA T https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA bubnmnorexa [JOK

1o ero noJjioxkeHuto B [lepuoanueckoit

https://m.edsoo.ru/00ada824
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cucteme /1. 1. Menaeneena

3nauenue [leproanyeckoro 3akoHa s
pa3BUTHUA HayKu U npaktuku. /1. 1.

bubnunorexa LIOK

57 MeHieneeB — y4EHBIi, TeIaror u https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHasg xuMuueckas cBs3b bubmaorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonspHas XUMHYECKaAs CBA3b Bubmrorexa OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHas XUMHYECKas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 HroroBasi KOHTPOJILHAsI padoTa
63 CreneHp OKUCIEHUS Bubmorexa LHOK
https://m.edsoo0.ru/00adb076
64 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
65 OKHUCIUTEIN U BOCCTAHOBUTEIN Bubmorexa LHOK
https://m.edsoo.ru/00adb486
66 O06o001IeHEe U CUCTEMAaTH3al|sl 3HAHUH 110 bubnnorexa [{OK
TeMe «BelecTBa 1 XMMUYECKHE PEAKIIAN https://m.edsoo.ru/00adb33c
57 | zemes Oomonms cracom soomramaciny BuGmorexa LIOK
9 P https://m.edsoo.ru/00ad9ch2
COEIUHEHUI
O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110 Bubmorexa IIOK
68 TeMe «XuMHuueckast cBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN).

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne Tema ypoka KoInaecTBo DJIeKTpOHHbIe U (POBBIE
n/n o0pa3oBaTe/ibHbIE PeCypchl
4acoB
IIepnonnueckunt 3akoH. Ilepuonnueckas bubmumoreka [IOK

1 CHCTEMA XMMHYECKHX diteMenToB [1. 1. 1 https://m.edsoo.ru/00adb59e
MenpeneeBa

| e oo i L | S tox

PBRIX TP https://m.eds00.ru/00adb6b6
MIePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XMUMHYECKOM CBA3U U THIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

3) BxoaHnasi KOHTposIbHAsA padoTa 1

6 Krnaccudukanus XuMHYECKUX PEaKIHA 10 1 bubnuorexa [JOK
pasIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

| e omomecn wmwnseseipem || usorea 10K

P https://m.edsoo.ru/00adbe9a
peaKIusIxX
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.

8 @DaxTophl, BAUSIOLUIUE HA CKOPOCTh 1 bubnnorexa [JOK
XMUMHAYECKON PEaKIUK U TOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH 1 bubmorexa HOK

peardt https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. 1 bubnuoreka [IOK
CwibHbIC U cl1a0bIe 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peaKInii 1 bubmorexa HOK

P pearit https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM B
12 CBETE MpeACTaBIECHUIN 00 3IEKTPOIUTHUECKOMN 1 bubmorexa HOK
https://m.edsoo.ru/00add5d8
JUCCOLIMAIINU
13 | mpexcrament 06 smexspommecKoi y | BubmoreraLIOK
bea P https://m.edsoo.ru/00add8h2
JMCCOLIMAIIIU
. bubmuorexa [JOK

14 | Tomstie o rugpomise coieit ! https://m.eds00.ru/00add9d4

15 DJIEKTPOJIUTUYECKAS] TUCCOLIUAIIHS. 1 bu6mmorexa [IOK
XUMHUYECKHE PeaKkIiy B pacTBOpax https://m.edsoo.ru/00addd12

16 Ilpakmuyeckas paboma Ne 1 «Pemenue 1 bubnuorexa [IOK
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa

17| reme nexrpomimmecten ccomats, ;| Bubmorexa LIOK

P JIMCCOTIHATIHA. https://m.eds00.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX))

18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. 1 bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XII0pOBOAOPO. ?OJ‘IHHEUI KHCJIOTA, BuGmmotexa LIOK

19 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE, 1

IIPUMEHEHHE

https://m.edso0.ru/00ade104
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Ilpakmuueckas paboma Ne 2 1o Teme

bu6mmoreka [IOK

20 «HovnyquHe COJISTHOM KHUCIIOTBI, U3yUeHUE €€ https://m.eds00.ru/00ade348
CBOMCTBY
. | Do s e B LOK
PCaKiud, A p A https://m.edsoo.ru/00ade488
n30bITKE
29 OO6mras xapakTeprucTruKa 3J1eMeHTOB VIA- bubnuorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
25 | Haxonerme copu 66 cossmmeniis ubmiorera LIOK
A P " https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
o4 CepoBonopo, ctpoeHne, (pU3HIECKue u bubnmoreka [JOK
XMMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KHCIIOTa, U3HIESCKUE bubmuorexa [JOK
25 . .
Y XUMHUYECKUE CBOWCTBA, MPUMEHCHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCcO0a MOTy4YeHHs CepHON bubnnoreka [JOK
26 .
KHCJIOThI. XMMHUYECKOE 3arps3HEHIE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpelibl COeTMHEHUSIMHU CEPhI
Brrunciienne maccoBoOil 1OJIM BBIXOAa bu6mmoreka [IOK
27 .
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
2y | oo e oo Vi BuGaiorsa LOK
PYTIIS. > bacupocip © B IIPHPOAC, https://m.edsoo.ru/00adeea6
(bu3nYeCcCKre U XUMUICCKIE CBOHCTBA
29 AMMuak, ero Gpu3nYecKue 1 XuMU4YECKHe bubnnorexa [JOK
CBOKMCTBA, MMOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
30 | lonyacene ittt nsyacnne ero Bubmiorera LLOK
YT ath https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KUCIOTa, €€ (hu3ndeckue u bu6mmoreka [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
32 IlonyrogoBasi KOHTpPoOJILHAsI padoTa
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B
33 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnuoreka [IOK
XUMUYECKOE 3arpsi3HEHUE OKPYKAroIIeH https://m.edso0.ru/00adf518
CpeJibl COeIMHEHHUSIMU a30Ta
3 | aenor, guomcesne mnmteccne Bubmiorera LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
3 | anmepamm yiospeni, Sarpramenc Bubmiorera LIOK
PAILHBIX YAOOP - arp https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenibl hocdaTamu
36 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnmnoreka [JOK
bu3ryuecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposa, ux GU3ndecKue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [JOK
37 .
po0JIeMbl, CBS3aHHBIC C OKCUIOM yIIIepo/ia https://m.edsoo.ru/00adfebe
(V)
38 VYronpHas KUCIIOTA U €€ CONn bubmorexa LHOK

https://m.edso0.ru/00ae006c
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Ilpakmuueckas paboma Ne 4 110 Teme

bu6mmoreka [IOK

39 [TomyueHue yriekuciaoro "rasa. KayecTBennas https://m.eds00.ru/00ae027¢
peakius Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHS 00 OPTAHHMYECKUX bubnuorexa [JOK

40 .

BEIIIECTBAX KAaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e

41 Kpemuuii u ero coeiuHeHHS bubmorexa LIOK

p & https://m.edso0.ru/00ae080a

o | Do peme 5 done Buaionsa LOK

pH ! https://m.edso0.ru/00ae0bf2
«BakHelIe HeMeTauibl 1 UX COETUHEHUS)Y

43 O00011IeHIE U CUCTEMATHU3aIUsl 3HAHUN 110

teme «HeMeTaiuiel 1 X COETUHEHUS.
OO01mmas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — MeETaJlJIOB. MeTammdeckas bu6mmoreka [IOK

44 ]

CBSI3b M METAIUTMYECKAs! KPUCTAILTHYESCKAs https://m.edsoo.ru/00ae103e
pem€Tka. GU3NUECKUE CBOMCTBA METAJJIOB

P AL Hallp https://m.edso00.ru/00ae1156
METAILIOB
O61ue cnocoObl MOTy4YeHHUs] METAJLIOB.

16 CrnnaBel. Berunciaenus no ypaBHEHUSIM bubnnorexa [HOK
XMMHAYECKHX PEaKIUii, €CIIH OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

47 ITousiTHe 0 KOPPO3UU METAILIOB bubmmorexa [JOK

PP https://m.edso00.ru/00ae1278
bubmuorexa [JOK

48 [Henotrre MeTams! https://m.edso0.ru/00ae14b2

49 OKcHabl ¥ THAPOKCHUIBI HATPUS U KaJIHA bubmaorexa LJOK

A P A p https://m.edsoo0.ru/00ae14b?2

50 [IlerouHO3EMENBHBIE METAIUIBI — KAIbLUN U bubnuoreka [IOK
Maraui https://m.edso00.ru/00ae15e8

51 Baxxuelmnme coenMHEHNS KAJIbIUS bubmaorexa [JOK

A H https://m.edso0.ru/00ae15e8

52 JKécTkoCcTh BOMBI U CIOCOOBI €€ yCTpaHEeHUs Eubmorexa IIOK

A yerp https://m.eds00.ru/00ae1886
53 IIpaxmuueckas paboma Ne 6 o Teme bubnnorexka [JOK
"YKECcTKOCTh BOIBI 1 METOIBI €€ yCTpaHEeHUs " https://m.edso0.ru/00aelae8
. bubmuorexa [JOK
>4 Amommini https://m.edso0.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U THPOKCHIA bubmorexa HOK
p A P A https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

56 Keneso https://m.eds00.ru/00ae1d86

57 Oxcupl, TuIpOKCU B U conn kene3a (1) u bubnuotexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

58 O0001eHne ¥ cUCTEMATH3aIis 3SHAHUN 110
TeMe «MeTabl ¥ UX COEIUHEHU.

59 Ipaxmuueckas paboma Ne 7 «Pemenue bubnnorexa [JOK

OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCMC

https://m.edsoo.ru/00ae3de8
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«Baxuelnme MeTayIbl U KX COCIUHEHUS)

Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX
peakuuil, eciiv OVH U3 PEarcHTOB JaH B

bu6mmoreka [IOK

60 N30BITKE UIIK COEPIKUT IPUMECH.
ACPRITTID https://m.eds00.ru/00ae1750
Brruncienuss MaccoBOM T0JIM BBIXOA
MPOTYKTA PEAKIINH
61 O00011IeHIE U CUCTEMATHU3aIisl 3HAHUN 110
TeMme «BakHelmue MeTaibl 1 HEMETAJUIBD.
62 HToroBasi KOHTPOJIbHasI padoTa
63 BemecTBa u Marepuansl B [IOBCEIHEBHOU bubmumoreka [IOK
JKA3HU YesloBeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH bubmuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B peIieHUH SKOJIOTHUECKUX bubmumoreka [IOK
pobeM https://m.edsoo.ru/00ae4270
O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110
66 TEME leCHOBHI)Ie SaKOHOMeHHOCTI/I bubnmorexa LIOK
. p https://m.edso0.ru/00ae0d0a
XUMUYECKUX PEAKITUI»
67 O00011eHEe ¥ cUcTeEMaTH3alus 3HAHUHI 110 bu6mmoreka [IOK
TeMe «IJICKTPOIUTHYCCKAS UCCOLIHALUSI. https://m.edsoo.ru/00adb33c
68 O00011IeHMEe ¥ cUcTeEMAaTH3alus 3HAHUHI 110 bu6mmoreka [IOK

TeMe «XHMMHUYECKUE PEAKIIMH B pacTBOPax».

https://m.edso0.ru/00ad9ch?2

12



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

B ¢enepanbHbIX W perMoHaIBHBIX MPOIEIypax OLEHKM KauecTBa 0Opa30BaHUS HCIOIB3YETCS
nepeueHb (kKoaudukaTop) pacmpefeNieHHBIX [0 KiaccaM MpOBEpPsSeMBbIX TpeOoBaHUM K
pe3yabTataM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl  OCHOBHOTO — OOIIETo
o0pa3oBaHMs U PJIEMEHTOB COJEP>KAHUS IO XUMHH.

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

(8 kiacce)
Kon IIpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
IpoBepsEMOr IIPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI
0 pe3yJibTaTta
1 ITo Teme: "IlepBoHayabHbIC XUMUYECKUE MOHITHUS "

11 PacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKUI
JIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BEIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsI), BAJIEHTHOCTb, OTHOCHUTEJIbHAsi aTOMHas U MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0J XHMHYECKOTO
9JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKast peakius, KiaccuuKaus
peaKIMii: peakUMu COEAMHEHMs, PEAKUMU PA3JIOKEHHs, DPEaKLUU 3aMELICHHUs,
peakuu 0OMeHa, 9K30- U SHAOTEPMHUECKUE PEaKLUH, TeII0oBOH 3ddekt peakmmu,
pacTBOp, MaccoBast 10J1sl BelllecTBA (IPOLIEHTHAsI KOHIIEHTPAllusl) B pacTBOpe

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX HNOHATUN M HNPUMEHSATH ITH
MIOHSATHUS IPU ONMCAHUY BELECTB U MX NPEBpaLieHUH

1.3 UCIOJIb30BAaTh XUMHMUYECKYI0 CHMBOJIMKY JUIl COCTaBlIeHHS ()OpMyJ BELIECTB U
YPaBHEHU XMMHYECKUX PEAKIUI

14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHHUS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O YY€HUs, 3aKOHa ABOrajipo

1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KJIaCCU(UIUPOBATh XUMHUYECKHE PEaKIUU (IO YMCIy M COCTaBy YYacTBYIOIIHX B
PeaKIMM BEIECTB, 10 TeII0BOMY 3 deKTy)

1.7 BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OpMyIie COEMHEHUS,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MIPUMEHSTh €CTECTBEHHO-HAyYHbIE€ METOJIbl MO3HAHUS - HaOJI0JIEHUE, U3MEpPEHUE,
MO/JICIMPOBAHNE, IKCIIEPUMEHT (peasIbHbI U MBICJICHHBbII)

2 ITo Teme: "Baxuelmme npecTaBUTeNIM HEOPraHUYECKUX BEIeCTB"

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHATUI: OKCUJI, KHUCJIOTa, OCHOBAaHUE,
COJIb

2.2 OIIPEAEIATh NPHUHAUIEKHOCTD BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH IO
dhopmynam

2.3 KJ1acCU()UIIMPOBATh HEOPTaHUUECKHE BEIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, IOATBEPXkAAas OINUCAHUE TNPUMEpPAaMHM  MOJIEKYJSAPHBIX  YpaBHEHHIl
COOTBETCTBYIOIIMX XUMUYECKUX PeaKuil

2.5 MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHNsI XUMUYECKUX ITPEBPALICHUH B PAa3JIUYHbIX YCIOBUSIX

2.6 clieloBaTh MpaBujaM TIOJb30BaHUS XMMHMUYECKOM Tocynoil M J1abopaTOpHBIM

O60py,Z[OBaHI/ICM, a TaKXKC IIpaBUJIaM O6paH_[eHI/I${ C BCIICCTBaAMM B COOTBECTCTBUU C
HHCTPYKIUAMH 110  BBIIIOJHCHHUIO J'Ia60paT0pHBIX XUMHUYCCKHUX  OIIBITOB IIO
IOJIYYCHHUIO U CO6I/IpaHI/IIO F33006pa3HBIX BCIICCTB (BOI[OpO,Z[a )41 KI/ICJ'IOpO)Ia),
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IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIEHHONM MacCOBOM JOJIEH pPacTBOPEHHOTO
BEIIECTBA, IIJAHUPOBATh M  IMPOBOAMTH  XMMHUYECKHE HKCHEPUMEHTHI IO
pacrno3HaBaHUIO PaCTBOPOB LIEJIOYEH M KUCIOT C MOMOIIbIO UHAUKATOPOB (JIAKMYC,
(dheHondTanerH, METHIIOPAHX U IPYTHE)

2.7 IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIIMU

3 I[To Teme: "llepuomumueckuit 3akoH u Ilepuoamyeckas cucTEMa XHUMHYECKHUX
snementoB .M. MenneneeBa. CrpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTEJIbHBIE PEAKIIUU"

3.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX IMOHATUN: SAPO aTOMa, 3JIEKTPOHHBIN
CIION aroma, aTOMHas OpOWTallb, PAANYC aroMa, XUMHYECKas CBS3b, MOJSpHAs U
HETOJISIpHAsT KOBAJEHTHAs CBSI3b, AJEKTPOOTPULATENBHOCTh, MOHHAs CBSI3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCJICHUS

3.2 KJIACCU(PUITUPOBATh XUMHUECKHUE JIEMEHTHI

3.3 ONMHMCBHIBATh W XapakTepus3oBaTh TabnmuHyo Qopmy Ilepuoandeckoit cucTeMsl
XUMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATUA 'TiaBHas noiarpynmna (A-rpynmna)’ u
"mo6oynast noarpymnma (b-rpynma)", "mansie" u "6onpne" nepuoap

3.4 packpbiBaTh cmbica Ilepuoguueckoro 3akona J[.M. MeHnneneeBa: 1eMOHCTpUPOBATh
MMOHUMAaHUE TEPUOJINYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX
nonoxeHus B [lepuoanyeckoii cucreme

3.5 COOTHOCHUTH 0003HaYCHMsI, KOTOpbIe UMEIOTCs B Tabmuie "[leproguueckas cucrema
xumuyeckux siemeHtoB JI.M. MengeneeBa" ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHUSI aTOMOB XMMHUYECKHMX D3JIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YuCIo
AJIEKTPOHOB U paclpepeNIeHUe UX MO ANEKTPOHHBIM CIIOSIM)

3.6 OMPEJIEIATh CTENIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

3.7 OTIpEAETATh BHUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAas M MOHHAs) B HEOPTraHUYECKHX
COCJIMHECHHSIX

ITpoBepsiemble 2JIEMEHTHI coepKaHus (8 Kiacc)
Kon [IpoBepsiemblii 37IEMEHT CoepKaHUs
1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHSATHUS
1.1 [Ipeamer xumuu. Ponb XMMUM B KU3HM Ye€JIOBEKa. XUMHUS B cucTeMe Hayk. Tema u
BenecTa. Pu3nyeckue CBOMCTBA BEMECTB. ATperaTHOe COCTOSIHHE BEIIECTB

1.2 [TonsTe o MeTojgax MO3HAHHS B XUMHH. YucTble BemecTBa M cMecu. CrocoObl

pas3aeneHus cMecen
1.3 ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U CIOXKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE

1.4 Xumuyeckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTomHass macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10Jisl XUMHYECKOT0 3JIEMEHTA B COSIMHEHUN

1.5 KonuuectBo BemecrBa. Moisb. Monsipaast macca. B3anumMocBsi3b KOJIMu€CTBa, MacChl U
yuciaa CTPYKTYpHBIX €IWHUI] BemecTBa. Pacuérel mo QopMynaM XHMHYECKHX
COEMHECHUI

1.6 ®u3nyecKue U XUMHUYECKHUE SBJICHUA. XUMUUYECKas peakuus U €€ MPU3HAKUA. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XMMHUECKHE ypaBHeHUs. Kimaccudukanus XUMHUIECKUX
peakiuii (CoeqMHEHNs, Pa3I0KEeHUsI, 3aMEIICHHs, OOMeHa)

1.7 XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW MOCYJ0#, C MpaBUiaMU

paboTel B mabopaTopur W mpuéMamMu OOpaIieHus ¢ JIabopaToOpHBIM 000PYIOBAHHEM,
W3Y4YEeHHE M OMNucaHue (HU3MUECKUX CBONCTB 00pa3llOB HEOPTraHHMYECKHUX BEIIECTB,
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HaOmroenne ¢u3nveckux (IUIaBIE€HHE BOCKA, TasHUE JIbJA, PAaCTHpaHHUE caxapa B
CTYIKE, KHUIIEHHE U KOHJEHCaluus BOJbl) M XHUMHYECKUX (TFOpEHHE CBeuH,
MPOKAJIMBAHWE MEIHOW MPOBOJOKH, B3aUMOJCHCTBHE MeJla C KHCIIOTOW) SIBICHUH,
HaOJI0IEHUE U ONMCAaHUE IPU3HAKOB MPOTEKAHUsI XMMUYECKUX peakuil (pa3ioxeHue
caxapa, B3aUMOJICHICTBHE CEpPHOM KHUCIOTBI C XJIOPUAOM Oapusi, pa3iokeHue
rugpokcuaa Meau(ll) mpu HarpeBaHuM, B3auMOJEHCTBUE JKele3a C PACTBOPOM COJIH
menu(ll), wu3ydenuwe crmocoboB pazgeneHus cmecedl (C  TOMOIIBIO MAarHMra,
(GwIbTpOBaHME, BbIIAPUBAHUE, AUCTHILIALMA, XpoMaTorpadus), MPOBEACHUE OUYUCTKH
[IOBapEHHOM COJIM, HAOJIOJIEHUE U OIMCAHUE PE3YJbTAaTOB IIPOBEICHUS OIBITA,
WITIOCTPUPYIOIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHME MOJeNel MOJEKYI
(I1apOCTEPKHEBBIX)

Baxneimme MMPpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Bosnyx - cmech rasos. CoctaB Bo3ayxa. Kucinopos - 31€MEHT U IPOCTOE BELIECTBO.
Haxoxnaenue kucinopoaa B mpupoje, Gpu3nueckue U XMMUYECKHe CBOWMCTBA (peakiuu
ropenus). Okcunel. [Ipumenenue kuciaopona. CrocoObl HOJSydyeHHUs KUCIOpPoJa B
naboparopud M MPOMBIIUIEHHOCTH. KpyroBopor kwucmopona B mnpupone. O30H -
IIOTPONHAsE MOIM(UKAIHS KHCTIOPOa

2.2

TernoBoil 3P peKT XUMHYECKOW peakIuH, TEePMOXMMUYECKHE YPaBHEHUS, JK30- U
DHJIOTEPMHUUYECKHE peakIuH. TOIUIMBO: Yrojllb W MeETaH. 3arps3HEHHE BO3/YyXa,
yCUJIEHHE TApHUKOBOT0 3((pekTa, pazpylieHne 030HOBOTO CiI0s

2.3

Bomopox - smeMeHT W mpocToe BemecTBo. HaxoxiaeHue BoIOpoJa B IMPUPOJE,
du3HYECKNe U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucioTsl u
coJIx

2.4

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

dusnueckue cBoiictBa Boabl. Bona kak pactBoputens. PactBopbl. HacklieHHble U
HEHaChIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemecTB B Bojae. MaccoBas 1078
BEIECTBA B pacTBOpe. XUMHUYECKHE CBOWcTBa BOAbl. OcHOBaHMs. Posib pacTBOpoB B
OpUpoie W B KU3HU denoBeka. KpyroBopoT Boabsl B MpHpoje. 3arpsi3HEHUE
npUpoAHbIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJI

2.6

Knaccudukanust neopranmdeckux coeauHeHuit. Okcuapl. Kimaccudukamms oKCHUIOB:
cojeoOpa3yromue (OCHOBHbIE, KHCIOTHBIE, aM(OTEpHblE) U HecoJeoOpasyrolue.
Homenknarypa okcuaoB. @usndyeckne U XMMHUYECKHE CBOWCTBA OKCHIOB. Iloyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukamuss ocHOBaHWH: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @PU3NYECKME M XUMHUYECKHE CBOWCTBA OCHOBAaHM.
ITonydyenne oCHOBaHMIA

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucnor. Pusnueckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTtaiioB H.H. bekerosa. [lonyuenne
KHUCJIOT

2.9

Comu. Homenknatypa coseil. Pusndeckue 1 XMMHUYECKUE CBOMCTBA coiel. [lomyuenne
coJIel

2.10

I'eneTnueckas CB3b MCIKAY KiIaCCaMU HCOPTraHUYICCKUX COeIUHEHUH

211

XVAMHYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OIpeCliCHUEe COJCpP)KaHHs KHCIOpoJaa B
BO3/yXe, MOJIyueHHEe, cCOOMpaHUe, paclio3HaBaHWE M W3YYCHHE CBOWMCTB KHCIOPOJA,
HaOJTI0/ICHUE B3aMMOJICHCTBHS BEMISCTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS U
peKpalieHns ropeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pasllaMu OKCHJIOB U OINHCAHUE
WX CBOWCTB, TIOJydeHHE, COOMPAHHE, pacliO3HABAHWE W W3YYCHHE CBOWMCTB BOJOPOA
(ropenue), B3ammojeiicTBue Bojgopoaa ¢ okcuaom  wmeau(ll)  (Bo3mokHO
WCITOJIb30BAaHNE BUICOMATEPUATIOB), HAOMIOJCHUE OOpa3I[OB BEIIECTB KOJUYECTBOM |
MOJIb, HUCCIIEJJOBAHME OCOOCHHOCTEH pacTBOPEHHUs BEHIECTB C  Pa3IUYHON
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PacTBOPUMOCTBIO, NPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHOM MacCOBOM JIOJNEN
pacTBOPEHHOIO BEIIECTBA, B3aUMOJAEHMCTBHE BOJBl C MeTajllaMd (HaTpueM U
KaJIblIieM) (BO3MOJKHO HCIIOJIb30BAaHUE BUACOMATEPHUAJIOB), OIMpPEACICHUE PACTBOPOB
KUCJIOT U IIeJoYell ¢ TMOMOUIbI0 HWHAMKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPTaHMYECKUX BEIISCTB PA3UYHBIX KIJIACCOB, HAOIIOJCHUE HM3MCHCHHS OKPACKHU
WHIUKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, M3ydyeHUE B3aUMOJCHCTBUS OKCHIA
meau(Il) ¢ pactBopoM cepHOM KHUCIOTBI, KHCIOT C METaUIaMH, pEaKIui
HEUTpanu3aluy, IMOJIydueHHE HEpPacTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOTO
MeTajula JAPYrMM U3 PacTBOpa COJM, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJad M0 TeMe
"BaxuHeiiime Kaacchl HEOPraHUYECKUX COCTMHEHUN"

Ilepnonnueckuii 3akoH u Ilepuomnueckass cucrema XuMHYecKuX diemeHTOB J[.H.
Meuneneesa. Crpoenue aTOMOB. Xumnueckas CBSI3b. OKHUCIIUTEIBLHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIUU

3.1

[lepBble TOMBITKK KiIacCU(PHUKAIMK XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIE U IICJIOYHO3EMENbHBIE METAJUIbl, TaJIOrCHBI,
WHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIbI U THIPOKCHIBI

3.2

[Tepuognueckuii 3axkoH. Ilepuommueckas cucremMa xumudeckux saemeHToB J[M.
MengeneeBa. KopoTkomepuomHas W IMHHONEprogHas ¢opmel [lepuogudeckoit
cucreMbl xumudeckux aviemeHToB J[.MI. MenneneeBa. Ilepuoael u  rpynmsl
PuU3nYECKUI CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI 2JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX szaep. M3orombsl. OnexTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J104eK aTOMOB NepBbIX 20 XUMHUYECKUX 31eMeHTOB lleproanueckoit
cucrembl J[.MI. MenzaeneeBa. XapakTepuCTHKa XUMHUYECKOTO »JJIEMEHTa IO €ro
nostoxkeHuto B Ilepnognueckont cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTHM  M3MEHEHHs  paauyca  aTOMOB  XMMHYECKUX  JJIEMEHTOB,
METAJIMYECKUX U HEMETAJUNIMYECKUX CBOMICTB IO rpynnam M nepuojam. 3HaueHue
Ilepnonnueckoro 3axkoHa u Ilepuoandeckoil CHCTEMBI XMMHUYECKUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M. Mennenees - yd€HbIN U IpaskIaHUH

3.5

XuMuueckas CBA3b. KoBanentHas (HOJ'IHpHaSI u HCHOJ'ISIpHaH) CBA3b.
3H€KTpOOTpI/IHaTeJII>HOCTB XHMHYCSCKHX 3JIeMeHTOB. FloHHas CBI3h

3.6

Crenenp oxuciaeHHsI. OKHUCIUTEIHHO-BOCCTAHOBUTCILHEBIC pCaKkuunu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUECKUH SKCIIEPUMEHT: M3ydeHHe OOpas3loB BEIIECTB METAUIOB M HEMETAJUIOB,
B3aMMOJIEICTBHE THIPOKCHJIA IIMHKA C PacTBOpPAaMU KHUCJIOT M LIeNoueH, MpoBe/IeHUe
OTIBITOB, WUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
(ropeHue, peakliuu pas3ioKeHHsl, COETUHEHUS)

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBI

(9 xmacc)
Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MPOTrpaMMBbl OCHOBHOT'O 001IIeT0 00pa3oBaHuUs
ro
pe3ynbTara
1 ITo Teme: "BemecTBo n xuMuueckas peakius'
1.1 pPacKphIBaTh CMBICI OCHOBHBIX XHMMYECKHX TIOHSATUH: pacTBOp, DIEKTPOJIUTHI,

HEBJICKTPOJIUTEI, OJJICKTPOJIUTHYCCKAd JuUucconuanusa, pCeakKiuu HWOHHOI'O O6M€Ha,
KaTaJln3aTop, XHMHUCCKOC PABHOBCCHUC, O6paTI/IMBIC n HCO6p2lTI/IMBIe pCaKkuu,
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHNTCIIb, BOCCTaAaHOBUTCIIb,
OKHCJICHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINS, aM(I)OTepHOCTL, XHUMHUYCCKasaA CBA3b

16




(koBajieHTHasi, WOHHAs, METANIMYeCKas), KpHUCTALIMYECKas peuETKa, CIUIaBhI,
CKOPOCTbh XUMHUYECKOW peaKIuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHH U IMPUMCHATb 3TH
IMOHATHA ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPABHEHUSI SJIEKTPOJIMTUUECKOM JUCCOIMAIIMU KUCIIOT, IIeJI0Ye U COJIeH,
MOJIHBIE U COKpalIEHHbIE YPaBHEHHS peakluii HOHHOTO 0OMeHa
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pacKkpeiBaTb CYHMIHOCTH OKHUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IMOCpEACTBOM
COCTAaBJICHHA 3JICKTPOHHOI'O OanaHca 3TUx peaKLII/Iﬁ

1.5

IIPOBOAMTH PACcUEThI MO0 YPABHEHHIO XUMUYECKOM peakuu

ITo TemaMm: "HemeTaiuisl 1 ux coenuHeHus" u "MeTaiuibl 1 UX cCOeTuHEHUs"

2.1

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M crHenuduueckue XUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/asi ONKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.2

COCTAaBJIAATb ypaBHCHUA peaKHI/IfI, MOATBCPKAAIOIMIUX CYIICCTBOBAHUC TCHETHYCCKOM
CBA3U MCXKY BCHICCTBAMHU PA3JINYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA, BO3MOKXHOCTHU
IMPOTCKAHNA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX YCJIOBUAX

2.4

CJIEZIOBaTh MpaBUJIaM IIOJIb30BAHUS XHUMHUYECKOW TOCYIOH U JabopaTOpHBIM
000pyIOBaHUEM, a TAKKe MpaBWJIaM OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO TOTYICHHIO
¥ cCOOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOro ra3a)

2.5

IPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KaUeCTBEHHBI COCTAB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, Opomua-, Moaun-, kKapbonar-, ¢ocdar-,
CHIIMKAT-, Cyib(aT-, THUAPOKCHUA-UOHBI, KATHOHBI aMMOHUS, WOHBl HM3Y4YE€HHBIX
METAaJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB

ITo Teme: "Xumust 1 okpyxaromas cpena”

3.1

pacKphIBaTh CMBICI OCHOBHBIX xuMmuueckux mnonsatuil: [IJIK BemecTtBa; xoppos3us
METAJIJIOB

3.2

MPUMEHATh OCHOBHBIEC OIEPALIMU MBICIUTEIBHON NIEITENBHOCTH - AHAJIW3 M CHUHTE3,
CpaBHEHHE, 0000IeHHe, CHCTeMAaTH3allhi0, BBIABICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M - JJII M3YYEHHUsI CBOWCTB BEHIECTB M XMMHUYECKUX PEAKIUH; €CTECTBEHHO-
Hay4yHble METOAbI TIO3HaHWS - HAOJIOJCHHME, HW3MEpPEHUe, MOJCIMPOBAaHUE,
HKCIIEPUMEHT (peabHbIN U MBICICHHBIN)

[TpoBepsiemble y1eMEHTHI coepkanus (9 kiacc)

Kon

ITpoBepsiemMbIil 2IEMEHT COAEPKaHUS

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3akoH. Ilepuommnueckass cucrema XuMuueckux syemeHToB J[.H.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIMs, KAJIbLHI U UX COCAUHEHUN B COOTBETCTBUU
C TTOJIO’KEHUEM AJIEMEHTOB B [leproanyeckoil cucteMe U CTpPOCHHEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMHUYECKOW CBSA3U. THIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOM PEmETKH W BHUAA
XuUMHYecKkor cBs3u. Kraccudukanus ¥ HOMEHKIATypa HEOPTaHHMYECKHX BEIIECTB
(MexxIyHapoaHas M TPUBHAIbHAS). XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJIacCaM  HEOPraHMYECKUX  COCIMHEHUW, TEHETHYECKas  CBA3b
HEOPraHWYECKUX BEIIECTB

1.3

Knaccugukanuss XMMHUYECKUX peakIUil MO0 pa3Iu4HbIM IpH3HaKaMm (10 YHUCIy H
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COCTaBy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(h(}eKTy, M0 N3MEHEHHIO
CTENICHEH OKHUCICHHS XUMHYECKHX JIIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE pEaKLUU, TEPMOXUMUYECKUE ypaBHEHUS.
[ToHsiTHE O CKOPOCTH XMMUYECKON peaKIuu

1.4

[Tonstue 00 0OpaTUMBIX W HEOOPAaTHUMBIX XUMHUYECKMX peakuusax. [lonarue o
TOMOTE€HHBIX M TE€TEPOreHHBIX peakuusx. lIoHATHE O XMMHUYECKOM paBHOBECHH.
@akTOpHl, BIMSIIOMIME HA CKOPOCTh XUMUYECKOW PEAKIIMU U MOJI0KEHUE XUMUYECKOTO
PaBHOBECHS

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC pcaKkuuu, C-)HCKTpOHHBIfI 0ajlaHC OKHCIIHTEIIBHO-
BOCCTaHOBHUTEIBbHOU pCaKIuu. CocraBnenue ypaBHCHHfI OKHCIHUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I C UCIIOJIb30BAHUCM MCTO1a 3JICKTPOHHOT'O Oananca

1.6

Teopust 3NEKTPONMTUYECKOM AMCCOLMALMHU. OJIEKTPOIMTBI U  HEDJIEKTPOIUTHI.
Karuonsl, aHuoHB.. MexaHM3M [HUCCOLMALIMM BEIIECTB C pPa3jIMYHBIMH BHUIAMU
xuMuuyeckon cBs3u. CreneHb auccoruanuu. CHIIbHBIE W CIA0BIE 3JIEKTPOJIUTHI.
Peakunu nonHoro oOMeHa. YcioBHs MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHbIE
U COKpaIll€HHbIC HOHHBIC YpaBHEHUs peakunii. CBOMCTBA KUCIOT, OCHOBAHHUM U COJIeH
B CBeTE MpEACTaBIEHUN 00 DIEKTPOIUTHYECKON auccouuanuu. KayecTBeHHbIE
peakuuu Ha HOHBL. [ToHsiTHE O rUApONIK3e conel

1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJENISIMH KPHCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMETaIoB (rpaduTta M anMasa), CIOKHBIX
BEILECTB (XJIOPHJA HATpHsA); HCCIECIOBaHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKON
peaKIu OT BO3ACHCTBUS PA3IMUHBIX (PAKTOPOB; MCCIEIOBAHUE IEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MPOLECcCa TUCCOLMUAINU KHUCIOT, MIeIoYeld U cosieil (BO3ZMOXKHO
UCTIOJIB30BaHUE  BHU/ICOMATEPUANIOB); TPOBEACHHE ONBITOB, HWIJUTIOCTPUPYIOIIUX
NpU3HAKK NPOTEKaHMs PeakIMid MOHHOro oOMeHa (oOpa3oBaHME OcCalKa, BBIICICHHE
raza, oOpa3oBaHUE BO/bl); ONbBITOB, WJUIIOCTPUPYIOMIUX IPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHHe, peaklUuu pPas3JIoKeHHs, COETUHEHNUs);
PaCIIO3HaBaAHUEC HEOPTaHMYCCKUX BCHICCTB C ITOMOIIBIO KaUCCTBCHHBIX peaKuHﬁ Ha
WOHBI; pellieHHe HKCIIEPUMEHTANIbHBIX 33734

Hemeranns u ux COCIUHCHUA

2.1

OO6mas xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHd okuciaeHus. CTpoeHne U (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB -
raJioreHoB. XUMHUYECKHe CBOWCTBA Ha MpUMepe XJIopa (B3aMMOJICICTBHE C METaJUIaMU,
HeMeTaJllIaMHt, [IeJIouaMu). XJIOpOBOIOPO.

ConsiHasg KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOJyYeHUe, NpuMeHeHue. [lelicTBue xiopa
Y XJIOPOBOJOPOJia HA OpPraHu3M YeloBeKa. BaxkHeilne XJIopuabl U UX HaXOXKJICHHUE B
IIpUpoaE

2.2

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapaKkTepHble CTemeHu okucieHus. CTpoeHHe U (QHU3UYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB - KUCIOpOJa U Cepbl. AJUIOTPOMHBIE MOIU(DHUKAIIMKA KHUCIOPOJA U CEpPHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKHE M XUMUYECKUE
cBoiicTBa. OKCHABI CEPhl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUIIOB. CepHasi KHUCIIOTa,
duznuecKkne U XMMUYECKHEe CBOIWCTBa (OOIIHME KaK MpPEACTaBUTENs Kiacca KUCIOT H
crenuuaeckue). XUMUYECKHE PEaKIHMH, JIeKAIIMEe B OCHOBE MPOMBIILICHHOTO
crocoba momydeHUs cepHod KHCIOTHL. [Ipumenenune. Conu CepHON KHUCIOTHI,
KaueCTBEHHAs peakmnus Ha cyinbdaT-uoH. HaxoxxneHue cepbl m €€ COCIWHEHUN B
npupoje. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIIIeW CcpeAbl COCAMHEHUSIMU CEpbl
(KUCTIOTHBIE  JIOKIIW, 3arpsi3HEHWE BO3yXa W  BOJOEMOB), CIOCOOBI  €Tr0
MPEeA0TBPALIEHUS

2.3

O6mas xapakrepuctuka 3yneMeHToB VIA-rpynmnbel. OcoO€HHOCTH CTPOEHHsI aTOMOB,
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XapaKTEpHBIE CTETICHU OKUCIIEHUS. A30T, PaCIPOCTPaHEHUE B MIPHUPOJE, PU3UIECKUE U
XMMHYECKHe cBoWcTBa. KpyroBopor a3ora B mpupoae. AMMHAK, ero (hU3NYECKUe U
XMMHUYECKHE CBOWCTBA, OJy4YeHne U npuMeHenue. Conn aMMOHMA, X (pusnueckue u
XMMHYECKHE CBOICTBA, NMpuMeHeHHe. KadecTBeHHas peakuusi Ha HOHBI AMMOHWUSL.
A3oTHasg KUCIOTa, € moiy4yeHue, (pu3nyeckrue M XMMUYEeCKHe CBOICTBa (0OmMe Kak
IpeICTaBUTENS Kiacca KUCIOT U crieruduyeckue). Vcronp3oBaHue HUTPATOB U COEl
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX YAOOpeHMi. XHMHYECKOe 3arps3HEHue
OKpYXaIoIel Cpeabl COSTMHEHUSIMH a30Ta (KUCIOTHBIC IO, 3arpsI3HEHUE BO3/yXa,
TTOYBHI U BOJOEMOB)

2.4

®dochop, amnorponHbie Moaudukanuu (ochopa, GuUMUECKHE W XUMHUYECKHE
croiictBa. Oxcun dochopa(V) u dochopnas kucnora, PU3NIECKUE U XUMUICCKUE
cBOlicTBa, TmonydeHue. Vcmonb3oBanue (ocaroB B KauyeCTBE MHUHEPAIBHBIX
yao0peHuit

2.5

O6mas xapaktepuctuka 3neMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENEHW OKHUCIEHUS. YTIJEepoJ, aUIOTPOIHbIE MOAU(UKALINH,
pacrpocTpaHeHHe B TpUPOJE, (PU3UYECKUE W XUMHUYSCKHE CBOWCTBA. AICOpPOIHSL.
Kpyrosopor yriepoaa B mpupoze. OKCuabl yriepoaa, ux (Gu3ndeckrne U XUMHUYECKHUE
CBOWCTBA, [CHCTBHE HAa IKMBBIC OPraHU3Mbl, I[OJIyYCHHE U TPUMCHCHHUE.
DKoJIOTHYEeCKHe TpoOJIeMbl, CBs3aHHble C okcugoMm yriepoaa (IV); rumotesa
rJ100aJIbHOTO TIOTEIUICHHS KJIMMaTa; MapHUKOBBIA A (deKT. YroipHas KUCIOTa H e
COJii, HuX (1)I/I3I/I‘~I€CKI/IC n XHUMHUYCCKUC CBOﬁCTBa, IMOJIYYCHUC U TPHUMCHCHHUC.
KadecTBeHHast peakiusi Ha KapOoHaT-uOHBI. lcronb3oBaHHE KapOOHATOB B OBITY,
MCIUIHHC, TPOMBINIJICHHOCTH U CCJILCKOM XO3SUCTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX YIiiepoa
(MeraH, 3TaH, STWIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHas KucioTa). VX coctaB u
xumuueckoe cTtpoeHue. [loHsTHE O OMONOTMYECKH BAXKHBIX BEIIECTBAX: >KHUpax,
Oenkax, yriaeBoJax - W HUX pPOJM B KU3HU 4YelloBeka. MarepuaabHOE €IMHCTBO
OPraHWYECKUX U HEOPTraHUYECKUX COECIMHEHUM

2.7

KpemHuuii, ero ¢usnuyeckne ¥ XHMHYECKHE CBOICTBa, MOJy4yeHHE M IPUMEHEHHE.
Coenunenus kpemHus B npupoje. O6mue npeacrasienus oo okcuae kpemuus (IV) u
KpeMHHUEBOM kucinore. CHIMKaThl, HUX HCIOJIB30BaHHE B OBITY, MEIUIMHE,
IIPOMBILIUIEHHOCTH. BaKHEHInMe CTPOUTENbHBIE MaTepHANIbl: KEpamMHuKa, CTEKJIO,
LIEMEHT, 0eTOH, kene300eToH. [Ipobaembl 0€30MacHOro NCHOIb30BAHUS CTPOUTENBHBIX
MaTepUajIoB B IOBCEAHEBHON KU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: M3y4eHHe 00pa3ll0oB HEOPraHMYECKUX BEIECTB, CBOMCTB
COJITHOM KHUCIIOTBI, TpPOBEIEHHWE KAYECTBEHHBIX pEaKUMi Ha XJIOPHUI-HOHBI U
HaOJr0IeHue TPU3HAKOB HUX TMPOTEKaHMs; OIBITHL, OTpaXKaroulue (QU3NMUECKUue U
XUMHYECKHE CBOWCTBAa TajOr€HOB M HUX COEIUHEHUH (BO3MOYKHO HCIOJIb30BaHUE
BUJEOMATEPHUAJIOB); O3HAKOMJIEHHE C oOpa3lamMM XJOPUIOB  (TaJOreHUIOB);
O03HAKOMJIEHHE C 00pa3llaMH cepbl U €€ COeTUHEHUSMHU (BO3MOKHO HCIOJb30BaHUE
BUjieOMaTepHasoB); HaOJIoOJeHUE mpolecca OOYIIMBaHHUS caxapa MOJ JCHCTBUEM
KOHIEHTPUPOBAHHOMN CEpHOI KUCIIOTHI; U3yYEeHNE XUMUYECKUX CBOWCTB pa30aBiIeHHON
CepHON KHUCJIOTHI, MPOBEIeHNE KaYeCTBEHHOW peakIuy Ha cylb(haT-uOH 1 HaOII0JeHUE
MpU3HaKa e€ MPOTEKaHMs; O3HAKOMJIeHHE ¢ (PM3UIECKUMHU CBOMCTBaMH a30Ta, ocdopa
U UX COEJUHEHUH (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEpUANIOB), OOpa3zLaMu
a30THBIX M (ochHOpHBIX yHAOOpEHMI; TMONTydeHHEe, COOMpaHHe, paclo3HaBaHUE U
M3YYEHHE CBOWCTB aMMHAaKa; IPOBEJACHNE KAaUECTBEHHBIX pEaKLMii HA MOH aMMOHUS U
dochar-uoH W  W3ydeHHE TMPU3HAKOB UX  MPOTEKaHUs, B3aUMOJEICTBHE
KOHIICHTPUPOBAHHON Aa30THOM KHUCIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAJIOB); U3yYEHHE MOJieliell KPUCTAJUIMUECKUX penI€ToK anmasa, rpadura,
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dymiepeHa; O3HAKOMIIGHHE C TIPOIECCOM aJCcOpOIHMH PAaCTBOPEHHBIX BEIICCTB
AKTHBUPOBAHHBIM YIJIEM MW YCTPOMCTBOM IPOTHBOTa3a; IOJy4YeHHE, COOMpaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB YIJIEKHCIIOIO rasa; MpPOBEJICHHUE KaueCTBEHHBIX
peaknuii Ha KapOOHAT- W CHUJIMKAT-UOHBI M H3YYCHHUE TPU3HAKOB HMX IPOTCKAHUS,
O3HAaKOMJICHME C  IPOAYKLUMEH  CWIMKaTHOM  IPOMBILUICHHOCTH;  pEIICHUe
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe ""BaxkHele HeMeTaulbl U UX COSMHEHHUS "

Mertamisl 1 uX COCAUHCHUA

3.1

OOmast XapakTepUCTHKa XUMHUYECKUX 3JEMEHTOB - METaJJIOB HAa OCHOBAaHUM MX
nosioxkenus B I[lepuogudeckon cucreme xumudeckux anemeHTos .M. Menneneesa u
cTtpoeHuss aromoB. CTpoeHume MeTayioB. MeTalnnueckas CBA3b M MeETalNIMYeCKas
KPUCTAJIIMYECKAs] pEIIETKA. DIEKTPOXUMUYECKUH Psii HAIIPSHDKEHUH METaJllIoB

3.2

Ousnueckue W XUMHYECKHE CBOHCTBa MeTauioB. OOmIpe CrocoObl IMONyYeHHS
MeTauioB. [loHATHE O KOPPO3UM METaJlJIOB, OCHOBHBIE CIIOCOOBI 3allUTBl HUX OT
koppo3uu. CraBsl (CTalb, Yyr'yH, JIOPATIOMUHHUM, OpOH3a) U UX NIPUMEHEHUE B OBITY
Y IIPOMBIIIEHHOCTH

3.3

[I{esrounble MeTAUIBL: MTOJI0KEHKE B [lepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
JA.1. Menneneesa; crpoeHue UX aTOMOB; HaxoxxaeHue B mpupone. dusnmueckue u
XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUAbl U THAPOKCUIBI HATPUS
u Kanus. [IpumeHenye neslouHbIX METaJUIOB U UX COSIUHEHUM

3.4

[[{erouHO3EMENBbHBIE METAJIBI MarHUi M KajbLUM: IOJOXKEeHHE B Ilepmonnueckon
cucrteMe xumuueckux odnemeHtoB J.MI. MenzaeneeBa; CTpoeHHME HX aTOMOB;
HaxoxJeHue B npupozae. Ousnyeckne U XUMHUUYECKHE CBOMCTBA MAarHus M KajbLUs.
Baxueiliime coeauHeHust Kaublus (OKCHJ, THAPOKCH[, coiu). JKECTKOCTh BOIBI U
CHocoObl €€ yCTpaHEeHUs

3.5

AmromuHuit: nosnoxxenue B Ilepuoanueckoil cucteme Xxumuueckux snemeHtoB JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxoxaeHue B npupoje. dusnueckue U XUMHUYECKUE
CBOMCTBA aTOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUA U THIPOKCHIA AIFOMUHUS

3.6

Kenezo: mnomoxenue B Ilepumomnueckoi cucrtemMe Xumuyeckux siemeHtoB JI.M.
MeHeneeBa; CTpoeHUE aToOMa; HaxoKJAeHue B npupoje. duznyeckre U XUMHUYECKHUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu xenesa(ll) n xenesa(Ill), ux cocras,
CBOWCTBA M MOJyYEHHE

3.7

XVUMUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMH METaJUIOB U CIUIaBOB, UX
(GU3NUEeCKUMHU CBOWCTBAMH; M3y4Y€HHE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHATIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCUA KabIHs
U HaTpusi ¢ BOAOM (BO3MOXHO HCIOJb30BAHWE BHUEOMATEPHAIIOB); HCCIIEJOBAHUE
CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHHUS jKeje3a B KUCIOpoae (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPHATIOB); NMPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX peakIuil
Ha MOHBI (Mar"us, Kajablus, alloMUHUA, IUHKA, kene3a(ll) u xenesza(Ill), menu(Il);
HaOJII0IeHNE U ONMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMHU HATPHs, KaJus U
KaJbIus (BO3MOXKHO HCIIOJIb30BAHKE BUIEOMATEPHAIIOB); UCCIEI0BaHUE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCHJIA LINHKA; PELIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 o teMe "BajkHele MeTaJuIbl U UX COeIUHEHUS"

XUMHS U OKpY’Karollas cpesia

4.1

HoBble Matepuanibl U TexHOJIOTMU. BeliecTBa u Marepuanbl B MOBCEIHEBHON >KU3HU
yenoBeka. XUMHUSI U 310pOBbe. be3onacHOe MCIoJIb30BaHUE BELIECTB U XMMUYECKUX
peakumii B ObITy. [lepBast TOMOIIs TPU XUMHUYECKHUX 0KOTaX M OTPABJICHHSIX

4.2

OCHOBBI DKOJIOTHYECKOM T'PaMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE OKPYKaroIen
cpeast [IJIK. Ponp XuMHMM B pelIeHMHM 3KoJOTHYeckux mpobsem. Ilpupoansie
HUCTOYHUKU YIJIEBOJAOPONOB (yroib, NPHUPOAHBIM ra3, HePTb), NPOAYKTHI HUX
nepepaboTKU, UX POJIb B OBITY M IPOMBIIIIIEHHOCTH
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4.3

XUMHUYECKUH OJKCIEPUMEHT: H3y4deHHe OOpas3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJUIOB, IOJUMEPHbIE MaTEpHaIbl)

Jlis mpoBeieHNs1 OCHOBHOI'O I'OCYJapCTBEHHOIO sK3aMeHa no xumuu (panee - OI'D no
XMMHHU) HCIONB3YETCsl MepedeHb (KOIu(pHUKATOp) MPOBEPSEMBbIX TPeOOBAaHHM K pe3yiabTaraMm
OCBOGHHS OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHHUA U
3JIEMEHTOB COZACP KAHUS.

[Tposepsiembie Ha OI'D Mo xumuK TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM

00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHus

Kon
IPOBEPSEMO
ro
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS OCBOCHHUS
OCHOBHOHM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IIEr0 00pa3oBaHusl HA OCHOBE
orocC

1

IIpencraBnenue:

11

O TO03HAaBAaEMOCTH SIBJICHUH NPHUPOJIbl, TOHUMAHUE OOBEKTUBHOW 3HAYMMOCTU OCHOB
XUMHUYECKON HAyKU Kak 00JacTU COBPEMEHHOT'O €CTECTBO3HAHMUS, KOMIIOHEHTa 001ei
KYJBTYpPbl M IIPAaKTUYECKOW JIEATEIBHOCTH 4YEJIOBEKA B YCIOBHUSAX COBPEMEHHOIO
oOuiecTBa; MOHMMaHUE MECTa XUMHUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX METOAAX IIO3HAHHA, B TOM YHCIIC 3KCIICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX
MCTOHAax HMCCICAOBAaHUA BCHICCTB MW HU3YYCHUA XUMHYCCKUX peaKuHﬁ; YMCHHC
HCII0JIB30BaTh MOACIIHN OJIA 00BICHEHHUS CTPOCHUSA ATOMOB U MOJICKYJI

1.3

0 chepax mpohecCHOHATHLHOM NEATSIIEHOCTH, CBA3aHHBIX C XUMHUEH M COBPEMCHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTM)KEHHSX XMMHYECKOH HayKH, YTO IO3BOJHT
oOyJaromuMcsi ~ paccMaTpuBaTh  XMMHIO  Kak  cdepy  cBoedl  Oymymieit
npoeCCHOHATIBHOM JIEATEIBHOCTH M CJeflaTh OCO3HAaHHBIH BBIOOp XUMHHM Kak
npoUIBHOTO MpeIMeTa IPH NEPexo/ie Ha YPOBEHb CPEHEro 00I1ero oopa3oBaHus

Biagenue cucreMoi XUMHYECKUX 3HAHUN U YMEHHUE IIPUMEHATh CUCTEMY XUMUYECKHUX
3HAHUM, KOTOpask BKJIKOYAET:

2.1

BaXHEHMIINE XUMUYECKHUE MTOHATHS: XUMUYECKUH DIIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJIHAS U HEOJHOPOAHAS CMECh, OTHOCUTEIbHbBIE
aTOMHas W MOJIEKYJISIpHas MAaccChbl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAs Macca,
MOJIIpHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAaHHUE, COMb (CPEeIHss), XMMUUYECKash peaKius,
pPEaKIMK COCUHEHUS, PEaKkIMK pa3IoKeHUs, peakui 3aMelIeHUs, pPeaklluu oOMeHa,
TEII0BON 3((eKT peakiuu, 3K30- U HIOTEPMHUUECKHE PEaKIMH, pacTBOpP, MaccoBas
J0JI1 XUMHUYECKOTO DJJIEMEHTa B COEJUHEHMM, MaccoBas JOJsl W IPOLIEHTHAas
KOHIIEHTpalus BELIECTBa B pacTBOPE, AAPO aToOMa, JIEKTPOHHBIN CIIOi aToMa, aTOMHast
opbutanb, paguyc aroma, BaJEHTHOCTb, CTENEHb OKUCICHUS, XUMHUECKas CBS3b,
3JEKTPOOTPHULIATENLHOCTD, MOJIIPHAs U HETIOJISIpHAsl KOBAJIEHTHAs CBSA3b, HOHHAS CBS3b,
METAJIJINYECKAsl CBA3b, KPUCTAIIIMYECKAs PEIIETKA (ATOMHAsA, MOHHAs, METaNInYecKas,
MOJIEKYJIsSIpHasi),  WMOH,  KaTUOH, AaHWOH,  DJJEKTPOJIUT U  HEIIEKTPOJIHT,
AIIEKTPOJIUTUYECKAsT JIUCCOIMAIINSA, pEaKIMM HOHHOIO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIMH, OKUCIUTEIh M BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJICHHE, JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpaTHMBbIE
peaKkru, CKOPOCTh XMMHUYECKOW peakuuu, karanu3arop, 1K, koppo3uss Metamnos,
CILIaBbI

2.2

OCHOBOIIOJIATAIOIIHE 3aKOHBI XUMHH: 3aKOH COXPaHEHHSI MacChl, IEPUOTNYECKUNA 3aKOH
J.. MenneneeBa, 3aK0OH OCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo

2.3

TCOpHUU XUMHUH! ATOMHO-MOJICKYJISIpHass  TCOPHUA, TEOPUA  DIJICKTP OJTUTHYICCKOM
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Jucconruanun

3 Bianenne ocHOBaMu XMMHYECKOM rPaMOTHOCTH, BKJIFOYAKOUIEH:

3.1 YMEHME MPAaBUIBHO MCIOJIb30BaTh M3YUYEHHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIIE
MUHEpAJIbHBIE yI0OpPEHMs, METaUIbl U CIUIABbI, MPOIYKTHl MepepaboTKU MPUPOTHBIX
UCTOYHUKOB YTJIEBOJOPOAOB (YIJs, MPUPOAHOTO rasza, HedTH) B OBITY, CEIBCKOM
XO035ICTBE, HA MPOU3BOJACTBE U MOHUMAaHUE 3HAUYEHUS KUPOB, OCJIKOB, YIIEBOJIOB IS
OpraHM3Ma YeJOBEKa,; YMEHHE IPOTHO3UPOBATh BIIMSHHUE BELIECTB U XMUMHUYECKUX
MIPOLIECCOB HA OPTraHM3M YeJIOBEKA U OKPYKAIOU[YI0 TPUPOIHYIO Cpeay

3.2 YMEHHE WHTErPUPOBATh XUMHYECKHE 3HAHHUS CO 3HAHUSAMHU JPYrUX Y4eOHBIX
IPEIMETOB

3.3 HaJIM4YUE OMbITa PAadOTHl C pPAa3NMYHBIMM HCTOYHUKAMU HHGPOpPMAIUU 10 XUMUU
(Hay4yHass M Hay4YHO-IIONYJISIpHAs JIMTEpaTypa, CIOBAapH, CIPABOYHUKU, HHTEPHET-
pECYpCHI)

3.4 yMeHHE OOBEKTUBHO OIICHWBATh MH(POPMAIIMIO O BEIIECTBAX, MX TNPEBPALICHUAX U
MPAKTUYECKOM TMPUMEHEHHH M yMEHHUE HCIIONb30BaTh €€ UId pelleHHus] y4eOHO-
[I03HABATEJIbHBIX 33]a4

4 Bnanenue ocHOBaMU MOHSATUWHOIO anmapara U CUMBOJIMYECKOIO SI3bIKA XUMHH JIJIs
coCTaBJIeHUS] (OPMYJI HEOPTaHWYECKUX BEIIECTB, YPAaBHEHHH XMMHYECKHX PEaKIIU;
ocHoBaMu xumuueckoit HomeHkIatypsl (IUPAC u TpuBnanbHoOit)

5 YMeHue oOBACHATH CBSA3b MOJNOXKEHHS d3ieMeHTa B llepuoanueckoil cucreme c
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsa sapa, oOOIIee YHUCIO DIIEKTPOHOB), PACIpPENENICHUEM DIIEKTPOHOB O
SHEPreTHYECKUM YPOBHSM aTOMOB NEPBBIX TPEX MEPUOAOB, KAIHS U KaJIbIUs

6 [IpencraBineHre o0 NEPUOAMYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aToMa, 3JIEKTPOOTPUIATENBHOCTH), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIO’KEHHUS AJIeMeHTOB B llepuonnueckoil cucreme (B MajblX MEPUOAAX M TIIaBHBIX
MOJITPYMIAax) ¥ 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHnue knaccuuuupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHE BEIIEeCTBa

7.3 XUMHUYECKHE PEaKIUN

8 YMeHue onpenensTs:

8.1 BaJICHTHOCTh M CTENIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BHJI XUMUYECKOM CBSA3U M TUI KPUCTALIINYECKON CTPYKTYPBI B COEAMHEHUSX

8.3 XapakTep cpejibl B BOAHBIX pacTBOpax BeHlecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XMMUYECKHUE CBOMCTBRA:

9.1 MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOJOPOI, TpaduT, aimas, KpPEMHHUM, a3o0T,
docdop, cepa, XJI0p, HATPUI, KaJHI, MATHHA, KaJbIUi, aTIOMUHUH, JKEIe30)

9.2 CIIOXKHBIX BEIIECTB, B TOM UYHCJIE€ UX BOAHBIX pacTBOPoB (BOAa, aMMHaK,
XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUAbI M ruapokcuasl Metamnos [-IIA  rpymm,
amomunus, Mmeau (I1), nunka, xeneza (II u I1I), okeuner yrnepona (II u IV), xpemuus
(IV), azota u docdopa (IIl u V), cepsr (IV u VI), cepuucras, cepHas, azoTucras,
azoTtHasd, hochopHasi, yroibHas, KpDeMHUEBASI KUCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBATh U XAPAKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOECHHS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B pAa3JIMYHBIX YCIOBHSIX

10 YMeHue cocTaBiIsITh MOJIEKYJISIPHbIE M HOHHBIE YPAaBHEHHUS PEaKIil, B TOM YHUCIIE:

10.1 peaxkiuii HOHHOTo OOMeHa
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10.2

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKum”I

10.3

WUTIOCTPUPYIOIIMX ~ XMMHUYECKHME  CBOMCTBA  M3YYEHHBIX  KJaccoB  (TpyIm)
HEOPTraHWYECKUX BEIECTB

10.4

MOATBCPKAAOIMUX 'CHETUYCCKYIO B3AMMOCBA3b MCKY HUMHU

11

YMeHune BIYUCIATh (IPOBOJIUTE PACUYETHI):

111

OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MACChl BCHICCTB, MACCOBYIO OJIIO
XUMHUYECKOI'oO 3JICMCHTA B COCIMHCHNU

11.2

MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €I'0 MACCY, 00BEM ra3oB

11.4

N0 ypaBHCHUAM XUMHYCCKHUX peaKuHﬁ 1 HaXOJUTh KOJIHYCCTBO BCIICCTBA, 00BEM U
MaCCy pCarcHTOB UJIM NPOAYKTOB PCAKITNH

12

Bianenue (3HaHne OCHOB):

121

OCHOBHBIMH MCTOJaMH HAYYHOI'O IMO3HAHUWA (Ha6HIOIIeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MOJEIMPOBAaHWE) TIPM MW3YyYCHUH BEIIECTB W XHMUYECKUX SBJICHUH; yMEHHE
copMyIHpoBaTh NpoOIEMY U NPEIAJIOKUTh NYTU €€ pEelIeHUs

12.2

OezomacHOM pabOTBl € XMMHYECKHMMHU BEIIECTBAMH, XHWMHUYECKOH TIOCYyIoW U
71a00paTOPHBIM 000PYIOBAaHUEM

12.3

npaBwiiaMud  0€30MacHOro  oOpallleHusT C  BEIIECTBAMM, HCIOJIBb3YyeMBIMH B
MOBCETHEBHOM KW3HH, IMPABWJIAMU TIOBEJICHUSI B IENSAX COEpexEeHUs 3J0pPOBbs U
OKpYXKarolled MPUPOAHON Cpelbl; MOHUMaHHE Bpeaa (OMacHOCTH) BO3JACHCTBUS Ha
JKUBBIC  OpPraHU3MBI  OINpPEACNEHHBIX  BEIIECTB, CIHOCOOOB  YMCHBINICHUS U
MPEIOTBPAICHHS UX BPETHOTO BO3ACHCTBUS

13

Hanmuaue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWA W OCYHICCTBJICHUS CIICAYIOIINUX
XUMHUYCCKHX SKCIICPUMCHTOB:

131

W3YYCHHEC U OMHMCAaHUe (U3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C (PU3NICCKUMU
U XUMHUYECKUMHU SBICHUSIMU; OIBITHL, WUIFOCTPUPYIOIIUE IPU3HAKUA NPOTEKAHUS
XAMHYECKHUX pEeaKui

13.2

HN3YUCHUC CII0CO00B pa3acCICHHUA cMmeceit

13.3

MIOJIy4EHHUE KACIOPOa U U3YYEHHUE €r0 CBOMCTB; IMOJIyYEHNE BOJOPOAA U U3YUYECHHE €TO
CBOWCTB; MOJIyYEHHUE YIIEKUCIIOT0 ra3a U U3y4eHHUE ero CBOMCTB; MOJIyYEHUE aMMHUaKa
Y U3YYEHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIACIEHHOM MacCOBOW JI0JE€M PacTBOPEHHOIO
BEIECTBA

135

IPUMEHEHUE WHAMKATOpPOB (JakMyca, METHJIOpaHXka | (QeHoi(TanenHa) Uit
OTIpeJIeNIeHus XapaKkTepa Cpeibl B paCTBOPAX KUCIIOT U IIeI0Yei

13.6

HCCIIEIOBAHUE W ONMCAHUE CBOWCTB HEOPTAaHMYECKUX BEUIECTB PAa3JIMYHBIX KIIACCOB;
U3y4YEHUE  B3aUMOJEUCTBHUS  KHUCIOT C  METaJUIAMH, OKCHIAaMU  METaJUIOB,
pacTBOPHUMBIMM W HEPACTBOPUMBIMU  OCHOBAaHMSIMH,  COJSIMH;  TMOJy4EHUE
HEpPAaCTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJHOI0 METaJIa APYTMM U3 PacTBOpa COJIH;
rccieoBanre aM(pOTEPHBIX CBOMCTB THIPOKCUIOB TFOMUHUS U ITUHKA

13.7

pelIeHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: "OCHOBHbBIE KJIACChl HEOPTaHUYECKHUX
coequHeHuit"; "DnekTponuTudeckas nucconuanus’; "BakHelmme HEMETaIbl U UX
coequHenna"; "BakHelme MeTaluIbl U UX coeTMHeHns "

13.8

XUMUYECKHE JKCIIEPUMEHTHI, WJUTFOCTPUPYIONINE MPU3HAKA TPOTEKAHMS PEaKIUi
MOHHOTO 00MEHA; Ka4eCTBEHHBIE PEaKluy Ha MPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPaxX
WOHBI: XJIOpHUI-, OpOMHI-, HOAUA-, Cyibdar-, hochar-, kapOoHAT-, CUITMKAT-AHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJjbIUs, alllOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), IMHKa

14

YMmenune:
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141 OpPEICTABIATh PE3yJAbTaThl JKCIEPUMEHTAa B (opMe BBIBOAOB, JOKA3aTENbCTB,
rpauKOB ¥ TAaOJHIL U BBIABISTh SMIMPUUECKHE 3aKOHOMEPHOCTH
14.2 YCTaHABJIMBATh CBSI3U MEXIY peabHO HaOJII0JaeMBbIMH XUMHUYECKUMH SIBICHUSMHU U

IpoLecCaMy, MPOUCXOAAIIMMH B MaKpO- M MHUKPOMHpPE, OOBSCHATH HPUYHUHBI
MHOroo0Opa3us BEIIECTB

HepequL OJICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM I'OCYJapCTBCHHOM 3K3aMCHC I10

XUMHH
Kon IIpoBepsieMblii 2JIEMEHT COEpKaAHUS
1 ITepBOHaYaIbHBIE XUMUYECKHUE ITOHATUS
1.1 Uwncreie BemecTBa U cMecr. CrocoObl pa3iesieHus: CMecei
1.2 ATOMBI U MOJIEKYNBl. XUMHYECKHE 31€MEHTHl. CHUMBOJIBI XMMHUYECKUX DJIEMEHTOB.
IIpocThle U CII0KHBIE BEIIECTBA.
1.3 Xumnueckass Qgopmyna. BaJeHTHOCTb aTOMOB XHUMHUYECKUX 3yIeMeHTOB. CTeneHb
OKHCJICHUS
14 3aKOH  IIOCTOSHCTBAa  cocTaBa  BemecTB. OTHocHTeNnbHAas  aTOMHas — Macca.
OtHocuTenbHasE MOJIEKYJIsIpHas Macca. MaccoBas 10 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
1.5 KonmuyectBo BemectBa. Monbs. Momnsapuas wMacca. MouspHblii 00bEM  Ta30B.
B3anMocBsA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHHUL] BEIIECTBA
1.6 duznyeckue U XUMUYECKUE SBICHHUS. XUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
2 [Tepuognueckuii 3axkoH u Ilepumonmyeckas cucrema XMMUYeckux aneMmeHToB J[.H.
MenneneeBa. CTpoeHrEe aTOMOB
2.1 Ilepnonnueckuii 3akoH. Ilepuonuueckas cucTeMa XUMUYECKHUX diaemeHToB JI.M.
Menneneesa. Ilepuonel m rpynnel. PU3MYECKHMH CMBICT TOPSAAKOBOIO HOMEPA,
HOMEPOB MEpH0/1a ¥ TPYIIIBI DJIEMEHTA
2.2 Crpoenue aromoB. CoctaB atoMHbIX snuep. HM3otombl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 xuMHUYeckux 3aeMeHToB [lepronnyeckoit
cuctemsl /.M. MenneneeBa
2.3 3aKOHOMEPHOCTH B WM3MEHEHMM CBOMCTB XHMHYECKMX DJJIEMEHTOB IIEPBBIX TPEX
NepuooB,  Kajus, Kainplus (paguyca  aToMoOB,  AJIEKTPOOTPHUIATEIBHOCTH,
METAJUINYECKUX M HEMETAJUIMYECKUX CBOWCTB) M MX COEAMHEHHUH B COOTBETCTBUU C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHHEM UX aTOMOB
3 CrtpoeHue BeniecTsa
3.1 Xumuyeckass — cBs3b.  KoBasieHTHass — (mosispHass UM HENOJSpHAas)  CBS3b.
ONEKTPOOTPULIATEIBHOCT XMMHUUECKUX 2JI€MEHTOB. MoHHas cBs3b. Merammndeckas
CBSI3b
3.2 Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METaJUINYecKas), 3aBUCUMOCTh
CBOMCTB BEIECTBA OT THUNA KPUCTAJUINYECKON PEIIETKH U BUAA XUMUYECKON CBS3H
4 BaxHeline mnpeAcTaBUTENM HEOPraHWYECKHX BemecTtB. Hemeramnel u X
COeIMHEHNU. MeTaulbl U UX COEANHEHHUS
4.1 Knaccudpukanus u  HOMEHKJIATypa HEOPraHWYECKUX  COEIUHEHMH:  OKCHJIOB
(comeoOpasyromuye: OCHOBHBIE, KUCIOTHbIE, aM(OTEpHbIE) U Hecoueo0pas3yIoIIHe;
OCHOBaHUH (IIE7I0YM U HEPACTBOPUMBIE OCHOBAHMUS); KUCIOT (KMCIOPOACOAepKAINEe U
0eCKHUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeTHUX M KHCIIBIX )
4.2 ®u3nueckue W XMMHYECKHE CBOMCTBA MPOCTBIX BELIECTB-HEMETAJUIOB: BOJOPOAA,

XJIOpa, KUCIIOPOJa, cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUs
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4.3

du3znueckue U XMMHUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA, HATPUA,
KaJIusi, Mardus v KaJiblius, aJJlFOMHUHUS, KEJIE3Aa. :‘)HCKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH}KCHI/Iﬁ
MCTAJJIOB

4.4 Ouznyeckue M XUMHYECKHE CBOICTBa BOJOPOJIHBIX COEIUHEHHH HEMETaJJIOB:
XJIOPOBOAOPOJa, CEPOBOAOPOJA, AMMHUAKA

4.5 dusnyeckue U XMMUYECKHE CBOMCTBAa OKcHaoB HemeTaiwioB: cepol (IV, VI), azota(ll,
IV, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuus(IV). IlomyueHue oKcHIIOB
HEMETAJIJIOB

4.6 Xumudeckue cBorcTBa OKCHIOB: MetauioB IA-IIIA rpynm, nuaka, memu(Il) wu
sxeneza(ll, II1). [Tonydyenue okcui0B METAIIOB

4.7 XYUMHYECKUE CBOMCTBA OCHOBaHMM W aM@OTEpHBIX THAPOKCUAOB (HA NpUMEpe
THJIPOKCUIIOB ANIOMUHUS, JKene3a, IHMHKa). [lomyueHne ocHOBaHMA W amM(OTEPHBIX
TUIPOKCHIOB

4.8 OO0mue XUMUYECKHE CBOMICTBAa KHCIOT: XJOPOBOJOPOJHOM, CEPOBOJAOPOJHOM,
CEpHUCTOM, CepHOH, a30THOH, (ochopHOil, KpeMHHUEBOH, yrompHOH. Ocobbie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM Kucior. [lomyuenue
KHUCIIOT

4.9 OO0mme XuMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue coneit

4.10 [Tonmyuenue, cobOupaHue, paclo3HaBaHHWE BOJOPOAA, KHUCIOpPOJda, aMMHAKa,
YIJIEKUCIIOro ra3a B JJabopaTopuu

411 [Tonyuenne ammuaka, CEpHOW W a30THOM KHUCIOT B MPOMbIIUIEHHOCTH. OOb1ue
CI0COObI IOJYYEHHS] METAJUIOB

4.12 ['eHeTnyeckas CBSI3b MEXAY KJacCaMH HEOPTaHMYECKUX COCTUHEHHM

5 XVUMUYECKUE PEeaKINH

51 Krnaccudukanus XUMUYECKHX pEakIHuid [0 Pa3IuYHbIM TpH3HAKaM: [0 YHCIy |
COCTaBy y4YacTBYIOIIMX B PEAKIMM BEIIECTB, M0 TEIUIOBOMY 3(h(deKTy, M0 U3MEHEHHIO
CTETIeHEH OKMCIICHUS] XUMHUECKUX JIEMEHTOB

5.2 TernnoBoit >PheKT XUMHUECKON peakiuu, TePMOXHMUYECKHUE ypaBHEHUS. DK30- U
DHJIOTEPMHYECKHE peakinu. TepMOXUMUYEeCKHe YPaBHEHUS

5.3 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuud. OKHCIUTENH ¢ BOCCTAHOBHUTEIU.
[Tporiecchl OKHCIEHUS U BOCCTAHOBJICHMS. OJIEKTPOHHBIM OanaHC OKHCIUTENbHO-
BOCCTAaHOBUTEIHHON PEAKITNH

5.4 Teopust >meKTpONUTHYECKOW aucconuanui. KaTHOHBI, aHHOHBI. OJIEKTPOJUTHI U
HEeANIeKTpoNuThl. CUITbHBIC U cllabble 2NeKTpoIuThl. CTeneHb AUCCOIHAINH

5.5 Peakiiuu nonHoro oOMeHa. Y ciaoBHUSI IPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHA, TOJIHBIC
Y COKpalI¢HHbIE HOHHBIC YPABHEHUS PEaKITHii

6 XuUMHS ¥ OKpYXKaromias cpeia

6.1 BemectBa u Marepuasiel B MOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
HCIIONIb30BaHNE BEIIECTB M XMMUYECKUX peakiuii B nadopatopuu u ObiTy. [lepBas
TTOMOIIb IIPY XUMHUYECKUX 0)KOT'aX U OTPABJICHUSIX

6.2 XUMHYECKOE 3arpsi3HEHHE OKpYXKalollel cpenbl (KHCIOTHBIE OXKIU, 3arpsi3HEHUe
MOYBBI, BO3JlyXa W BOJOEMOB), CHOCOOBI ero mpenoTBpamenus [IpenenpHas
nomyctumas KoHeHTpanus Bemect ([1/1K). Ponb xuMuu B pemeHnn SKOI0TrHIeCKUX
npoOeM. YCuiIeHrne mapHuKoBoro 3¢ dekra, pa3pylnieHne 030HOBOTO CIIOS

6.3 [Tpumenenue cepsl, azora, pocdopa, yriaeposa, KpEMHUSI U UX COEAUHEHHH B OBITY,

MEIUIIMHE, TMPOMBIIIJICHHOCTH W CEJIhCKOM XO03ficTBe. [IpuMeHeHne MeTaiioB u
CIUTaBOB (CTallb, YYT'YH, AIOPATIOMUHUHN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coenuHeHUi. [loHATHE O KOPPO3WHM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI HUX OT
KOppO3uu
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6.4

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOJOB (yroiib, IPUPOIHBINA Ta3, HEPTH), TPOAYKTHI
uX nepepadboTku (OCH3UH), UX POJIb B OBITY M MPOMBIILICHHOCTH

6.5 [TepBoHayaNbHBIC TOHATHS 00 OPraHUYECKHUX BEIECTBAX KAaK O COSIUHEHHUSAX yriepoaa
(MeraH, 3TaH, 3TUJICH, AlleTUJIEH, ATAHOJ, IJIUIEPUH, YKCycHas Kuciora). [lonarue o
OMOJIOTHYECKH BaXKHBIX BEIIECTBAaX: )KHMpax, Oenkax, yriaeBoJax - U UX POJId B KU3HU
YyeJloBeKa

7 Pacuérnr:

7.1 1o (opMysIaM XMMUYECKHX COSIMHEHHUH

7.2 MaccChl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPABHCHHSIM
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