MUHUCTEPCTBO NPOCBEIIEHUS POCCUMCKOM ®EJAEPALIMA
MuHnuctepeTBo o0pazoBaHusa U Hayku Pecny6auku Bamkoprocran
AAMHHHCTPAaUHsA MYHHUHNAJIbHOTO paiiona By3asikekuii paiion Pecny6auku
BamkopTocTan

MOBY COLI ¢.Ky3eeBo

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
pykosBoautens [HIIMO 3aMecTuTeNb aupekTopa no  Jlupekrop MOBY COIlII
€CTECTBEHHO- YBP : ¢ Kyseeso
MaTeMaTHYeCKOTO LHKIIa ["apeeBa M.P.() O A.®. AxbsipynnHa
Myxrapyamina LA, o1 (31,08 2023 . “Tlpukas Nel 19

[TpoTokon Nel oT «31» 08 2023 .
oT «31» 08 2023 . =

PABOYAS ITIPOTPAMMA
(ID 3071293)

yuye6Horo npeamera «Xumus. bazosblii yposenb»

11t obyuarommxcest 8 — 9 kiaccon

Ky3eeBo 2023



HHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS COCTABICHA HAa OCHOBE
TpeOoBaHUl K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOT'O OOIIETo
obOpasoBanms, mnpencrtaBieHHBIX B PI'OC OOO, a Takxke Ha ocHOBe (emepanbHOW pabouei
MPOrpaMMbI BOCITUTAHUS M C y4ETOM KOHICHIUHM MPENoiaBaHus y4yeOHOTro mpeaMera «XuMus» B
oOpa3oBaTenbHbIX opranu3anmsx Poccuiickoir @eneparium.

[IporpaMMa mo xumMuu Aa€T MpeAcTaBiIeHHE O LesIX, oOmie crpareruu oOydeHwus,
BOCIHUTAHMSI U Ppa3BUTHUA OOy4alOUIMXCAd CpPEACTBAMH y4eOHOro mpeaMeTa, YyCTaHABIMBACT
00s13aTeNIbHOE TIPEMETHOE COJCpXKAaHUE, MPEIyCMAaTPUBACT pacHpeAeiieHHe €ro Io Kiaccam Hu
CTPYKTYpUPOBAaHHUE I10 pa3zesiaM U TeMaM [porpamMmbl 110 XUMHH, ONPEAESAET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKH COJEPKAHUS, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTh H3y4YEHUs
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCsi, ONMPEAeIsieT BO3MOXKHOCTH TpEAMETa U peau3aliuu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MpPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ysbTaraM OOy4eHHUs XUMUU HAa YPOBHE
1eneil M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1E€ATEIbHOCTH
00yJaroIIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSI.

3HaHWE XMMHHU CIYXXHT OCHOBOH aisi (pOpMHpOBaHUS MHUPOBO33PEHHUSI OOYUaIOMIETOCs, €ro
MPEJICTABICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OpMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPHUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBOM 1 YKOJOTHYECKON 0€30MacHOCTH, PO0IeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3aliid BO3MOXKHOCTEH Ui camMopa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U QYHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHME MBILIUIEHUS U TBOPUYECKHUX CIOCOOHOCTEHW OO0ydarommxcs,
HABBIKOB MX CAMOCTOATEIbHOU y4eOHOU NesSATENbHOCTH, SIKCIIEPUMEHTAIBHBIX U MCCIEA0BATEIbCKUX
YMEHH, HEOOXOJUMBIX KaK B MOBCEIHEBHOM XKM3HH, TaK U B IPO(HECCUOHATILHOM e TENbHOCTH;

3HAKOMHUT CO CHenu(pUKON HAyYHOTO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIE€JIOCTHOIO B3IUIAJA
Ha EIWHCTBO TMPHUPOJbI U YEJIIOBEKA, SBISICTCS OTBETCTBEHHBIM JTarioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH O00yYaroIuXcs;

Croco0CcTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIIEHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM,
K NIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3zoBaHUe 00yJaroMnXCsl.

JlanHble HampaBiieHUss B OOY4eHMM XUMHUU OOecrnedyMBaroTCsl CHEHU(PUKON coaep:KaHus
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOM
HayK{ XMMUHU Ha ONPEIEAEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuuM Ha ypoBHE OCHOBHOIO 0OIIero o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOCHHE
00yJaroIMMHUCs CUCTEMBI TIEPBOHAUYATIBHBIX TOHSITHH XHUMHH, OCHOB HEOPTaHWYECKOW XUMHUH H
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHITHI OPTaHUYECKON XUMHH.

CtpykTypa coaep)KaHUsi MPOrpaMMbl MO XUMHUU C(OpPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuto. CozneprkaHue CKIaJbIBAETCS U3 CUCTEMBI IIOHATUH O XMMHUYECKOM JIEMEHTE
U BEIIECTBE W CHUCTEMBbl NOHATUA O XuUMHYecKoW peakiuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEIOBATEILHOTO DPA3BUTHS 3HAHMM HA OCHOBE TEOPETUUYECKUX
MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;



— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IOIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OAHOTO YPOBHS K JIPYrOMY, BBITOTHSSA
(GyHKIMN OOBSACHEHHS M NPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH NPAKTHUYECKOIO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (DOPMUPOBAHHMIO NPEACTABICHUS O
XUMHUYECKOM COCTaBIIOIIEH HAydyHOM KapTHHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IpPUPOJBL,
LIEHHOCTHOTO OTHOILEHUS K HAay4YHOMY 3HAaHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHume xumun
IIPOMCXOJUT C IPUBJIEUCHUEM 3HAHUN U3 paHee M3Y4YEHHBIX Y4eOHBIX MpeaMmeToB: «OKpyKaroliuii
Mup», «bronorus. 5—7 knacce» u «dusuka. 7 Kiacey.

[Ipu n3ydyeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHMI OCHOB XMMHYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUUYECKOM JEATEIIbHOCTH YesloBeKa M KaK OJHOIo U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpBI. 3aJjaua y4eOHOro MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIHMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX IOJIOKCHUH,
JOCTYNHBIX 000011IEHNIT MUPOBO33PEHYECKOr0 XapaKTepa, si3bIka HaAyKH, B IPUOOILEHUU K HAyYHbIM
METO/aM IO3HaHUs MPH U3YUYEHHUH BEIIECTB U XMMUYECKUX peakiuid, B (OpMUPOBAHUH U Pa3BUTHU
[I03HABATENIbHBIX yYMEHUH M HUX TNPUMEHEHUM B Y4eOHO-NIO3HABATENBbHOM M  yueOHO-
HCCIIEIOBATENILCKOM NIeATEIbHOCTH, OCBOCHHUHU IMPaBHUJI OE30MAaCHOTO OOpalIeHHs C BEIIECTBAMHU B
ITIOBCEITHEBHOM KU3HH.

[Ipy u3ydeHMH XUMHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS BaKHOE 3HAYCHHE
puoOpenu Takue e, Kak:

— (¢opMHpOBaHNE HWHTEUIEKTYyaIbHO DPAa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATHIO PEIICHH, CIIOCOOHOHN aganTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM JKU3HU;

— HalpaBJIEHHOCTh OOYy4YeHMs Ha CUCTEMaTHYeCKOoe MpHOOIIEeHHEe OO0ydJaroumxcs K
CaMOCTOSITENIbHON IMO3HABATENBHOM NIEATENbHOCTH, HAyYHBIM METO/laM MO3HaHUs, (OPMHUPYIOLUINM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEHN K XUMUU;

— o0ecnedyeHrue YCIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYarolIMMUCS — OIbITa
pa3HoOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue oO0mell (YHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOM TIPaMOTHOCTH, B TOM
quclie YMEHUM OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHUpA, UCMOJb3Ysl 3HAHUS U OIIBIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYAOBOU E€ATEIBHOCTH;

— (¢opmupoBaHHE y OOYyYarOIUXCAd T'YMaHUCTHUYECKHX OTHOIIEHHUH, MOHMMaHUS IEHHOCTU
XUMHAYECKUX 3HAHUH JUId BBIPAOOTKH SKOJOTMYECKH I1€IeCO00pa3HOro IMOBEACHUS B OBITY H
TPYZOBOM AEATENBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAFOIIEH MPUPOTHOM CPEJIbI;

— pa3BUTHE MOTUBALMU K 00YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduist u
HaNpaBJICHHOCTHU JaJIbHEUIIEr0 00yUeHHs.

OOmiee 4muClIO YacoB, OTBEACHHBIX JJIsi HM3Y4YEHHs] XMMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctapisger 136 dacoB: B 8 kiacce — 68 4yacoB (2 9yaca B Hejmenmo), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XUMHUM B )KU3HU YeslOBeKa. XUMHS B CUCTEME HayK. Tena U BenlecTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTHe 0 MeToax Mo3HaHUs B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie n
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAs aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJIsIpHast Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Moiib. MossipHass macca. B3auMocBsA3p KoMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IUHUII BelecTBa. Pacu€Trl o hopmMynaM XMMUYECKUX COCTUHEHUM.

dusznueckue M XUMHYECKUE SBJICHUS. XHUMHUYECKas peakuuss U e€ NPU3HAKU. 3aKOH
COXpaHEHUsS MAacChl BELIECTB. XHUMUYeCKue ypaBHeHUs. Kimaccudukanuss XUMHUYECKHX pPEaKIIHii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH TIOCYHOH, MpaBwiaMH paboThl B J1aboparopuud U NpuUEMaMu
oOpamieHusi ¢ JabopaTopHbIM 00OpYAOBaHHWEM, H3YYEHHE M OINUcCaHue (U3HUECKUX CBOICTB
00pa3IoB HEOPraHUYECKUX BEIIeCTB, HaOMIOAeHHE (QuU3nYecKuX (IUIaBJICHHWE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHHE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH,
IIPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sBIeHUH, HaONIOACHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XMUMHUECKHUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEepHOIl KHUCIOTBI C XJopuaoMm Oapwusi, paznoxeHue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aUMOJICCTBUE kemne3a ¢ pacTBopoM conu menu (ll), u3yuenune crnocoOoB pasnueneHus cMmecei: ¢
MOMOIIbI0 MarHuTta, (UIBTPOBAHHE, BHIMIAPUBAHWE, MUCTWUISAIMSA, XpoMmatorpadus, MpoBeIeHUE
OYHCTKM TIOBapeHHOW conu, HAOIIOJeHHEe U OMHCAaHWE pe3yJIbTaTOB TPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JJaHUE MOJIeNieil MOJIEKY (IIIapOCTEPIKHEBBIX ).

BaHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopoa — siaeMeHT M NpocToe BELIECTBO.
Haxoxpaenue kucimopona B mpupojne, GU3MYecKue M XUMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcunel. Ilpumenenne kucnopoma. CrmocoObl TOMyYeHHUS KHCIOpoJa B JAabOpaTopuu W
npoMebliieHHocTH. KpyroBopoT kucinopona B mpupoje. O30H — auioTpomHas MOAMQPHUKAIMUSL
KHCJIOPO/JIa.

TemnoBoit »d¢dekr XuMHYECKOH peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, DOK30- U
SHIOTEPMUUYECKHE peakuuu. TOMIMBO: Yroilb M METaH. 3arpsi3HEHUE BO3/AyXa, YCHIICHHE
MapHUKOBOTO 3 deKTa, pa3pyLIeHHe 030HOBOTO CIIOA.

Bogopon — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B nmpupojie, pusudeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.

MossipHblii 00bEM ra30B. Pacy€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

Odusnyeckue cBolicTBa Boabl. Boma kak pactBopurens. PactBopbel. HacellieHHbIE 1
HEHaCBILIEHHbIE pacTBOPHL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBast J0JIsl BELIECTBA B PacTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHOBaHus. Pojib pacTBOpOB B MPUPOAE M B KU3HH YEIIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbiX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccupukanuss Heopranuyeckux coeauHenuil. Okxcugsl.  Kiaccupukanuss OKCHAOB:
cosieoOpasyromire (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHBIE) U HecosjeoOpasyromue. HoMeHknarypa
okcu10B. Du3znueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaoB.



OcnoBanust. Kiaccupukanuss OCHOBaHMIA: INENOYM ¥ HEPACTBOPHUMBIC  OCHOBAHMSL.
Homenkiarypa ocHoBaHui. @usnyeckue U XMMHYECKUE CBOWCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBaHMM.

Kucnorel. Knaccuduxamnus kucinor. Homenknarypa kucinor. Pusznyeckue U XUMHUYECKHE
cBoricTBa kucnot. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonydenue coneil.

['eneTnueckas CBA3b MEXKIYy KIIACCAMH HEOPTAHMYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNICHUE COAEpkKaHMs KHUCIOpoJa B BO3AyXe, MOJyueHue, cobupaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCJIOpOZJa, HAOJIOJEHUE B3aUMOJICHCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBMSI BO3HMKHOBEHMS M TIpEKpallleHuss TOpeHus (1oxkapa), O3HAKOMJIEHHE C
o0Opa3aMu OKCHJIOB U OMKMCAHHUE WX CBOWCTB, MOJyue€HUE, COOMpaHUe, Paclio3HaBaHUE U U3YyYEHHUE
CBOHMCTB Bojoposa (TopeHue), B3aumojeicTBue Bomopona c¢ okcumom wmeau (1) (Bo3mokHO
WCIIOIb30BaHUE BHUCOMATEpUATIOB), HaOMIOJEHHE OOpa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIeIOBAaHIE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHONM MAcCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJIBI C
MeTayiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEpPUAJIOB), UCCIEIOBAHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAaCKU
MHJMKAaTOPOB B pacTBOpax KHUCIOT W HIejoueHd, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C METallaMH, pPEaKUUid HEeUTpaiu3aluuu, IO0Jy4YeHHE
HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METajlla JPYyrMM U3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 337a4 110 TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COCTUHEHUI.

[epuoauveckuii 3akon u Ilepuognueckass cucrema xuMu4YecKux 3JjemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuu

[lepBble MONBITKM KiIacCU(PUKAUM XMMHUYECKHUX 3JIeMEHTOB. IIoHATHE O rpynmax CXOTHBIX
AJIEMEHTOB (ILEJOYHbIE U LIEIOYHO3EMEIbHbIE METAJIbl, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUABI U THIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuueckux anemMeHToB /1. 1. Menneneesa.
Koportkonepuoanas u nimuaHonepuoanas Gopmsl [leprogunueckoit cuCTeMbl XMMHUUECKHUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynmnsl. PU3HMYECKUH CMBICIT HOPSJKOBOTO HOMEpa, HOMEPOB
IIepHoJa U rPYIMIbI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3oronsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
00010ueK aTOMOB TepBhIX 20 XUMUYECKUX ieMeHTOB [lepuoanyeckoii cuctemsl Jl. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa MO €ro mnojioxeHuto B Ilepmonmueckon cucreme /. U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS pajguyca aTOMOB XMMMUYECKHUX 3JIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U MIEPUOJAM.

3nauenue [lepunoguyeckoro 3akona u Ileproanueckoil cCHCTEMBI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . MenneneeB — yd€HbBIN U TpaXkIaHNH.

Xumuueckas cBsi3b. KoBaieHTHas (MOJIsipHAs ¥ HEMOJISIPHAsS) CBSI3b. DJIEKTPOOTPHUIIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okucnenus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl okuciaenus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I0B BEUIECTB METAJJIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCH A LIMHKA C
pacTBOpamMM KHUCJIOT M IIEJI0YEH, TPOBENCHHUE ONBITOB, MITIOCTPUPYIOIINUX NPUMEPBI OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKLui (TOpeHue, peakLiuu pa3IoKeHNs, COETUHEHMS).



Mescnpeomemnuie ceasu

Peanuzarus MexnpeIMEeTHBIX CBSA3EH IPU U3YYEHUH XUMHHU B 8 KJIACCE OCYILECTBIISIETCS Yepes
WCIIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX IIOHATUM, TaK W TOHATHH, SBIISIOIIUXCS
CHUCTEMHBIMU JUIsl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT0 IIUKIIA.

OO0mue ecTecTBEHHO--HAYYHBIC TOHITHS: HAy4HBIM (DAaKT, THIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KiIaccu(uKaIms, mepuoInIHOCTh, HAOI0ICHUE, SKCIIEPUMEHT, MOCIIMPOBAHNE, U3MEPECHHE,
MOJEIIb, SIBJICHHE.

®dusuka: MaTepusa, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHWJ, HW3O0TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DICKTPUYECKUI 3apsi]l, BEIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE
BEIIECTBA, ra3, PU3NYECKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATIBI, TOPHBIC MOPOJIbI, MOJE3HBIE MCKOIAeMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmHuyecKkasi peakuus

Ilepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudecknx sneMeHToB 1. . MeHneneena.
Ctpoennie aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KAJIbLUSA M KX COCIMHEHUHA B COOTBETCTBHUM C IIOJIO)KEHHEM DJIEMEHTOB B
[Iepunonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHUAbl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHUE CBOWCTBA BEIIIECTB,
OTHOCSILUMXCA K Pa3jMYHbIM KJIacCaM HEOPraHMYECKUX COCJMHEHUM, TE€HETHYECKas CBA3b
HEOPraHWYECKUX BEIECTB.

Knaccudukanus XMMHUYECKHMX peaklMid MO pa3IuYHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMUYECKUX AJIIEMEHTOB, MO0 0OPAaTUMOCTH, M0 YYaCTHIO KaTalIu3aropa). JK30- U SHIOTCPMUUECKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopocTH XuUMHYECKOW peakiuu. IloHsaTue 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusx. [[oHsTHEe 0 TOMOT€HHBIX U IFeTEPOTeHHBIX peakuusax. [lonsarne o karanmse.
[TonsiTne 0 XMMUYECKOM paBHOBeCHH. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XMMHUUYECKON pEaKUud U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU, JJIEKTPOHHBIM  OajaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHON peaknuu. (CocTaBlieHHe YpPaBHEHHM OKHCIUTEIHHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ KCTIOJIB30BAaHNEM METO/Ia MJIEKTPOHHOTO OaiaHca.

Teopus >IEKTPONUTHUECKOW UCCOLMALMU. DIEKTPOIUTBI U HEDIEKTPONUTHL. KaThoHsl,
aHUOHBL. MexaHu3M JIMCCOIMAIlMN BELIECTB C Pa3IMYHBIMU BUAAMH XUMHUECKOU cBsi3U. CTeneHb
nuccoranuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakniun monHOrOo OOMeHa. YCIIOBHUS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, TOJHBIC U
COKpalll€éHHble HMOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MIPEJICTAaBICHHUIA 00 IEKTPOIUTUYECKON nucconnanuu. KadecTBeHHbIe peakiinu Ha HOHBL. [ToHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPTraHUUECKUX BEILECTB — METAJIJIOB
U HemeTauioB (TpaduTa ¥ anmasza), CIOXKHBIX BEIIECTB (XJIOpUIAa HATPHs), HCCIETOBaHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOUW PEaKIIuu OT BO3JCHCTBUS Pa3IMUHBIX (PaKTOPOB, UCCIICTOBAHNE
3JIEKTPONPOBOJTHOCTA PACTBOPOB BEIIECTB, MPOIECCA IUCCOLMAIUM KHUCIOT, IIEJIOYerd W Ccoje
(BO3MOkHO MCIOJIb30BaHUE BUJIEO MATEPUAIIOB), IPOBEACHUE ONBITOB, MJUTIOCTPUPYIOLIUX MPU3HAKU



MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BBIJICICHUE ra3a, 00pa3oBaHUE BOJIbI),
OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pEaKIHil (ropeHue,
peaKuuu paslioKEHUs, COEAMHEHHS), pACIO3HABAHME HEOPraHUYECKUX BELIECTB C MOMOIIbIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMeTaslibl M MX COeIUHEHUS

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEIECHU
okucienusa. CrtpoeHue U (u3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOT€HOB. XHUMHUYECKHE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOJEHCTBUE C MeTaUIaMH, HEMETaJUIaMM, IeJ0YaMHu).
XnopoBogopoa. ConstHasi KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydeHHUE, NMpuMeHeHue. JleilcTBue
XJioOpa U XJIOPOBOJOpPOJa Ha OpPraHU3M 4YelioBeKa. BaxxHeiinue XJIOopuIpl M MX HAXOXJIEHUE B
MIpUpPO/IE.

Oo6mas xapakrtepuctuka sjeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa ¥ CePhl. AJUTOTPOITHBIC MOTU(MUKAIIMN KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBonopoi, CTpocHHE, (PU3UUECKHE U XUMHYECKHe CBOMCTBA. OKCHIBI Cephbl KaK MPEICTABUTEIH
KHCIOTHBIX OKCHAOB. CepHas kucinora, (GU3MYECKHEe M XHMHUYECKHE CBOMcTBa (00IIMe Kak
MPEJICTaBUTENs Kjlacca KUCIOT U crenuduyeckue). XUMHUECKUE pEeaKlUd, JeKallue B OCHOBE
IIPOMBIIIJIEHHOTO crocoba moiy4yeHus cepHoi kuciotrbl. IIpumenenue cepHoil kuciaotel. Conu
CEpPHOW KHUCJIOTHI, KQUeCTBEHHAs peaklus Ha cyibdaT-uoH. HaxoxaeHue cepsl U €€ COCIUHEHHUI B
npupoae. XUMHUYECKOE 3arpsA3HEHHE OKPY)KAOIIEH cpe/ibl COeIMHEHUSIMU Ccepbl (KHUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeAoTBPAIlCHHUS.

OOmass xapakrepuctuka 3ieMeHTOoB VA-rpynnbel. OcoOE€HHOCTH CTpPOEHUs aTOMOB,
XapaKTepHbIC CTCIICHH OKHUCIICHUS. A30T, paclipOCTpaHECHUE B MPUPOJE, (PU3UUSCKHE U XUMUICCKHEC
cBoiictBa. KpyroBopor azora B mpupone. AMMuak, ero (u3MYeCKMe U XUMHUYECKHE CBOICTBa,
noyiyueHue u npuMmenenue. Conu aMMOHUS, UX (PU3HUECKHe U XMMUYECKHE CBONCTBA, IPHUMEHEHHUE.
KauecTtBenHnasi peaxiiuss Ha HMOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MojydeHue, (U3UYecKue u
XUMUYECKHE CBOMCTBa (00mME Kak TMPEACTaBUTENsI Kiacca KHUCIOT H  cHenuduyueckue).
Hcnonb30BaHrue HUTPATOB U COJNIEH aMMOHUSI B KaueCTBE MHUHEpalIbHBIX YAOOpeHui. XuMudeckoe
3arpsi3HEHUE OKPYXKAIOMIEH Cpellbl COeIMHEHUAMHU a30Ta (KUCIOTHBIE AOXIH, 3arpsA3HEHHE BO3IyXa,
Mo4BBI ¥ BOA0EMOB). Docdop, ammorponHeie Moaudukanuu docdopa, Gpuznyeckue U XUMHUIECKUE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, Quznyeckue M XUMHUUYECKHE CBOMCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHIA.

O6mass xapaktepuctuka osiemMeHTOB |V A-rpymmbl. OcoO€HHOCTH CTPOECHHS aTOMOB,
XapaKkTEepHbIC CTENEHU OKHUCJICHHS. YTJIEPOJ, aUIOTPOIHbIE MOIU(UKAIIMU, PACIPOCTPAHEHUE B
npupojie, pu3NUecKrue W XUMHYECKHe CBOMCTBa. Ancopbums. KpyroBopoT yrieponma B mpupoje.
Oxcunsl yriaepoaa, ux (usMdeckne W XMMHYECKHE CBOMCTBA, JCHCTBHE HA KUBBIE OpPTaHU3MBI,
MOJyYCHUE W TMPHUMEHEHHE. DKOJOTMUYECKHe MpoOJIeMbl, CBs3aHHbIE ¢ okcuaoMm yriepona (1V),
TUTIOTE3a TJIO0ATBHOTO TOTEIJICHUs KIMMaTa, TapHUKOBBIN 2 (deKT. YrompHas KUCI0Ta U e€ COJIH,
ux (pU3MYECKHe U XMMHUYECKHE CBOMCTBA, MONydeHUE W NpuMeHeHune. KadecTBeHHas peakmus Ha
KapOoHaT-uoHKI. Mcmonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35HCTBE.

[lepBoHavanbHbBIe TOHATHS 00 OpPraHWYECKHUX BEIIECTBAX KaK O COEAMHEHHSIX Yriepoja
(MeTaH, 9TaH, ATWIEH, alleTUJICH, dTAHOJ, TIUIEPHUH, YKCYCHas KucioTa). [IpupomHpie MCTOUYHUKH
yIIEBOJIOPOAOB (YroJib, MPUPOIHBINA Ta3, HeTh), MPOAYKTHI UX TepepaboTku (OEH3WH), UX POIb B
OBITYy W TPOMBINUICHHOCTH. [loHSATHE O OMONOTMYECKM BaKHBIX BEIIECTBAX: JXHpaxX, OelKax,
yIaeBOoJax — W WX pOJM B KHU3HU UeJoBeKa. MarepuajlbHOE €IUHCTBO OPraHUYeCKHuX U
HEOPraHMYECKUX COCAMHEHUN.



Kpemuuii, ero pusndeckne u XUMHYECKHUE CBOMCTBA, IOTyueHUE U NpuMeHeHne. CoeTMHeHMs
KpemHHs B mpupozae. Ob6ume npeacraBieHus o0 oxcuae kpemuus (V) u KpeMHUEBOW KHCIOTE.
CunukaTtel, HMX WCIOJb30BaHUE B OBITY, B MPOMBIIICHHOCTH. BakHeiiine CTpoOUTeNbHbIC
MaTepuasbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, xkene300eToH. [Ipobiembl Oe3omacHOro
WCIIO0Ib30BaHUSI CTPOUTENIbHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEICHHE
KAueCTBEHHBIX pEaklUUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHHWE MPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxamluue (U3MYecKue UM XHMUYECKHE CBOICTBA TajlOT€HOB W UX COEIMHEHUN (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHANIOB), O3HAKOMJICHHE C o0OpasmaMu XJIOPHAOB (TaJOreHUI0B),
O3HAaKOMJICHHE ¢ oOpa3suamMu cepel U €€ COeIUHEHUSMHU (BO3MOXKHO  HCIOJIBH30BAHUE
BUJICOMATEpHANIOB),  HaONoJeHHWe  mpolecca  OOyrfauBaHUs — caxapa  [OA  JIeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4YE€HHE XHMHUYECKHX CBOMCTB pa30aBJICHHON CepHOi
KHCIIOTBI, TIPOBEJCHHEC KAa4eCTBCHHOW peakiuu Ha cyib(ar-noH W HAONIOJCHHE IpU3HAKa ¢
MPOTEKAHUS, O3HAKOMJICHHE C (U3MUYSCKUMHU CBOHCTBAMHU a3oTa, ¢ocdopa M WX COCTUHCHHMA
(BO3MOKHO HCITIOJIb30BaHHE BUJEOMATEpHaNoB), oOpa3laMu a30THBHIX U (HOCHOPHBIX yTOOpEHHIA,
MoJIyuyeHue, coonpaHue, paco3HaBaHUE U U3yYeHUE CBOWCTB aMMHaKa, MPOBE/ICHNE KaYeCTBEHHBIX
peaknuii Ha MOH aMMOHUS U (pocdhaT-HOH ¥ U3YICHHE NMPU3HAKOB WX NMPOTCKAHUS, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPUAIIOB),
M3Y4YEeHHE MOJeNiel KpUCTATMYECKUX peméTok anmasa, rpadura, QynnepeHa, 03HAKOMIICHHE C
MpoLecCOM  aJCOpPOLMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
MPOTHBOTa3a, IMOJy4YeHue, cCoOMpaHue, pacliO3HABAaHUE M M3YyUYEHHE CBOWCTB YIJIEKHCIIOIO Trasa,
MPOBEACHUE KAYECTBEHHBIX PEAKIMK Ha KapOOHAT M CHJIMKAT-UOHBI U W3y4YEHUE MPU3HAKOB X
MPOTEKaHUs, O3HAKOMJIEHME C MPOAYKLUMEH CHJIMKATHOW  IPOMBIIUICHHOCTH, pELICHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BaxxHelme HeMeTaibl U KX COSAUHEHUS».

MeTa/uibl M UX COeTMHEHUSI

OO6mrast xapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUHU MX TOJIOKEHUS B
[lepuoanueckoit cucreMe xumuuyeckux odneMeHToB [[. M. MeHneneeBa U CTpOEHUST aTOMOB.
Crpoenue wmetaiioB. Mertanmnuyeckas CBs3b W METaUIMUECKass KPUCTAUIMYECKass pemeTKa.
DNEeKTPOXUMHUYECKUN Psifi HAMIPsKEHUN MeTaiuioB. du3nyeckne 1 XMMHUYECKHE CBOMCTBA METAILIIOB.
OO6mue crnocoObl modydeHus: MeTauioB. [loHsATHE O KOppO3UM METallJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBILUIEHHOCTH.

[Ilenounble MeTaIIbL: TIO0KEeHUE B [lepuoanyeckon cucteMe XxuMu4eckux snemeHTon 1. M.
MeHeneeBa, CTpO€HHE WX aTOMOB, HaXOXJI€HHUE B mpupoje. Pu3ndeckue U XUMHUIECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kaiaus). OKCUABl U TUAPOKCUABI HATpusd M Kanud. [IpuMeHeHue mienoyHbIx
METaJUIOB U UX COCTMHEHUM.

[[lenoyHO3eMENBHBIE METAUIBI MarHUM W Kaiblui: moJjioxkeHue B [lepuoanueckoil cucreme
xumuueckux snemeHTtoB . M. MeHnneneeBa, CTpoeHHME WX AaTOMOB, HaxOXIAEHUE B MPHUPO/IE.
dusnueckue U XMMHUYECKUE CBOMCTBAa MarHus U Kanblus. Baxkuelime coeiMHEHUs Kanblus (OKCH]I,
THAPOKCHI, CONH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: mnonoxenne B Ilepmogmdeckoil cucreMe Xumuueckux oanemeHtoB [l M.
MenpeneeBa, CTpOCHHE aToMa, HaxokaeHue B npupoje. duznueckne M XMMHYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUPOKCUIA ATFOMUHHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucreme xumuueckux snemenTon /. 1. Menneneena,
CTPOEHHE aTOMa, HaxoKJeHue B npupoje. Grusnueckue 1 XuMHUYECKHE CBOMCTBA xkese3a. OKCUabL,
ruapokcuabl u cou xenesa (1) u sxenesa (111), ux cocra, cBOWCTBA U MOTy4YEHHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3llaMi METaJUIOB U CIUIABOB, UX (PU3UYECKUMHU CBOWCTBAMH, U3Y4YECHUE
PE3yNIbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIb30BAHME BUJICOMATEPUANIOB), O0COOEHHOCTEH
B3aMMO/ICHCTBHUS OKCH/IA KaJIbLUs U HATPUA C BOAOH (BO3MOKHO HCIIOIb30BAHKUE BHIEOMATEPUATIOB),
HCCIICIOBAaHNE CBOWCTB JKECTKOM BOABI, MpoOIecca TOPEHHs JKele3a B KHCIOpoAe (BO3MOXKHO
WCIOJIb30BAHUE BHJICOMATEPUANIOB), NPU3HAKOB TNPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha HOHBI:
MarHus, KaJblus, aTFoMUHUS, ITuHKa, xKene3a (1) u xxenesa (1), meqau (11), HabmroneHne u onMcanue
MIPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMU HATPHS, Kadus U KalbLUsg (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS W THIPOKCHIA
[IUHKA, PEIICHHE IKCIIEPUMEHTAIBHBIX 33134 10 TeMe «BakHel1e MeTauibl 1 X COSAMHEHUS.

XHUMHUS U OKPYIKaIOLIasi cpeaa

BemectBa u MmaTepuanbl B MOBCEJHEBHOW KH3HU ueloOBeKa. be3omacHoe HCHOJIb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas momMouis npu XUMUYECKUX 0KOTaxX U OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYKalomeld cpeabl (mpelenbHas JOIycTUMas KOHICHTpAIus
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHuu 3K0JI0rH4eCKUX MpooIIeM.

Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIE MAaTEPUATIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU M3yYCHUH XUMUH B 9 Ki1acce OCYHIECTBISIETCS Yepe3
UCIIOJIb30BaHHWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIC NMOHATHSA: HAay4dHBIH (haKT, TUIIOTE3a, 3aKOH, TECOPHs, aHAIIN3,
CHHTE3, KllacCu(UKaIus, MIepHOANIHOCTh, HAOIIOJCHNE, YKCTIEPUMEHT, MOJCITUPOBaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TApHUKOBBIHN 3(hPeKT, TEXHOTIOTUsI, MaTepPHAIIbI.

®dusnka: wmarepus, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIMHI,
PallMOaKTUBHOCTD, MOJIEKYJIA, JIEKTPUUYECKHIA 3apsi]], TPOBOJHHUKH, ITOJIYIIPOBOAHUKH, TUIICKTPUKH,
(OTOR/IEMEHT, BEIECTBO, TeNO, O0BEM, arperarHoe COCTOSHUME BEIleCcTBa, Ta3, pacTBOD,
pPacTBOPUMOCTh, KpUCTANINUECKasi peleTKa, CrjaBbl, GU3NYECKUE BETUUUHBI, €ANHUIIBI H3MEPEHNS,
KOCMHMYECKOE IPOCTPAHCTBO, IIaHEeTHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMA, MHUHEpaJIbHbIE yI0OpeHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPOJIbI, TOJE3HbIE UCKOMAEMBbIE,
TOILTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO 0OIIero ooOpazoBaHus
JTOCTHTAIOTCSl B X0/1€ OOY4YEeHHsI XMMHUU B €AMHCTBE YYEOHOW M BOCIUTATEIBHOH NESTETHHOCTH B
COOTBETCTBUM C TPAJULIUOHHBIMU POCCUNCKHMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTAMM, NPUHATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMu TIOBEJEHUS M CIIOCOOCTBYIOT
IpoleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COLUAIM3AINH 00YJarOIIHUXCS.

JIMYHOCTHBIE  pE3yAbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMPEHHUE ONbITA ACSITEIbHOCTH HA €€ OCHOBE,
B TOM YHCJIE B YaCTHU:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIEUI0, [OHUMAaHHUS 3HAu€HUS XUMUYECKOW HAyKM B JKH3HM COBPEMEHHOro OOIIEeCTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEpHON uH(pOpManueld O MepeloBbIX JOCTHXKEHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHOI XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U
o011ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

MPEJICTAaBICHUS] O COLHUAIBHBIX HOPMAaxX M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTUBE, KOMMYHHKaTHUBHOM KOMIETEHTHOCTH B 00IIeCTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOW W JPYrUX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM NEATEIBHOCTH IMPH BBHIMOJHEHUH YYeOHBIX, MMO3HABATEIBHBIX 3ajad,
BBITIOTHEHUM XUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO U B3aMMOIOMOIIM B Ipolecce 3TOW yueOHOW IesTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPUIIEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BEUIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM U COCTaBISIOLIME OCHOBY JJI TMOHUMAaHHUS CYIIHOCTH
HAay4yHOM KapTHUHBI MHpa, NPEACTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJBI,
B3aMMOCBSA35X UEJIOBEKA C IPUPOIHON CPENOH, O POJIM XMMHH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HaIpPaBJICHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA IO XUMHUH,
HeoOXonuMble JUIsi OOBSICHEHHS HAOJMIOJAaeMbIX IIPOLECCOB U  SIBICHUM, I103HABATEIbHOM,
MH(OPMALIMOHHONW M YHUTATENbCKOW KYJIBTYphI, B TOM YHCII€ HAaBBIKOB CaMOCTOSITEIbHON pabOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoH, JOCTYNHBIMU TEXHHYECKUMH CpeJICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYyYEHHUI0 U TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIILCKON EATeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEeHUS B JajbHEHIIEM;

4) popMHupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLLEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOJUMOCTH COONIIO/IEHHS NpaBHJl O€30MacHOCTH MpU
O0palIeHn! C XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPaKTHUYECKOMY H3YyUEHHUIO MpodeccHil M Tpyda pazIudyHOro pojia, yBaKEHHE K
TPYIAy U pe3ysibTaTaM TPYAOBOH AESITENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX



3HAHWUN 110 XUMHH, OCO3HAHHBINA BBIOOP MHIAMBUAYAIBHON TPACKTOPUU MPOJOHKEHHUSI O0PAa30BaHHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX WHTEPECOB W
MoTpeOHOCTEH, yCIemHoH MPOoPECCHOHAIBHONW JEATEILHOCTH M Pa3BUTHUA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJJalITUPOBATHCS B IPOPECCHOHAIBHON CPeJIe;

6) 3K0JI0rHYecKOro BOCIIMTAHMUA:

IKOJIOTHYECKH I1eIecCO00pa3HOe OTHOIICHWE K MPUPOJE KAaK MCTOYHUKY JKU3HH Ha 3eMmIe,
OCHOBE €€ CYIIECTBOBAaHHUS, TMOHMMAaHHE IIEHHOCTH 370pOBOTO M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (hPM3MYECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIIOJICHUSI TPaBWJI OE30IaCHOTO TOBEICHUS IPU padOTe C BEIIECTBAMH, a TaKXKe B
CUTYalUsIX, YTPOKAOUIUX 3J0POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHWS, MOJydaeMble MPH W3YYCHHH XWMHH, JJIS PEUICHUsS 3a/1ad,
CBSI3aHHBIX C OKPY>KAIOIEeH TPUPOHON CPEIOM, JIJIsl MOBBIIICHUSI YPOBHS 9KOJIOTHUYECKON KYJIbTYpHI,
OCO3HaHUS TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEM M MyTeH HMX PEIICHHs TOCPEACTBOM
METOJIOB XMMHUH, IKOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeaMETHBIX pE3yNbTAaTOB BBIACISAIOT 3HAYUMbIe [  (OPMUPOBAHUS
MHPOBO33PEHHUs OOIEHAYyYHBIC IMOHSATHS (3aKOH, TEOpHs, NPHHIMI, THIOTe3a, (akT, cucrema,
MPOIIECC, AKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHHMKM M3 ATHUX MPEAMETOB (OPMHPOBATH MPEIACTABICHUE O
LIEJIOCTHOM HAay4YHON KapTUHE MHUpa, U YHUBEpcalbHbIe Yy4yeOHbIe AeicTBUs (TIO3HABATEIbHbIC,
KOMMYHHKATHBHBIC, PETYJISITHBHBIC), KOTOpPBbIE OOECIeUnBalOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON ACATEIHHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble JJjornueckue ageMcTBUA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUMW 3HAHWW: PACKPBHIBATH
CMBICII XUMHYECKUX TTOHATUHN (BBIICIATh UX XapaKTEepHbIC MTPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3h C
JIPYTUMU TOHSITUSIMH), MCIIOJNB30BAaTh MOHATHUS Ui OOBSCHEHUS OTHENbHBIX ()AaKTOB W SIBICHU,
BBIOMpATh OCHOBAHHUS M KPUTEPHM JUIS KIACCU(PUKAIMU XHUMHUYECKUX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY OOBEKTaMU HM3YyUEHHUs, CTPOUTH
JIOTUYECKHE PpaCCYXACHHUS (MHAYKTUBHBIC, IEAYKTHUBHBIE, I10 aHAJOTWU), JeNaTh BBIBOJALI U
3aKIJIIOUCHUS

YMEHHE TPUMEHSATh B TpOIecce IMO3HAHUSA TMOHATUS (IMpeaMETHbIE U MeTalpeIMeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, WCIOIb3YyEeMblE B XWUMHUH, MPeoOpa3OBHIBATH IMIUPOKO
MPUMEHSEMbIE B XUMHU MOJICIbHBIE TIPEICTABICHUS — XHUMHUYECKHU 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKas popMmyia U ypaBHEHUE XUMHUECKON pPeaKIiK — MPU PEeIIeHUN y4eOHO-TI03HABATENbHBIX
3a7a4, ¢ Y4ETOM ITUX MOJECIBbHBIX IPEICTABICHUN BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKK M3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMi, BBISBIATH 00IINE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICJICTBEHHBIE CBSI3M M TMPOTUBOPEUYUS B M3Y4Yae€MbIX Mpolieccax M
SIBJICHUSX.

ba3oBble uccijeaoBarejibCkue AecTBUS.

YMEHHE UCIOJIb30BaTh OCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKKE B
KauyeCcTBE OCHOBBI I (DOPMHPOBAHMSI THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHU;

MpUOOpEeTEeHHe OMbITa M0 ITUIAHWPOBAHUIO, OpPraHU3alMd M TPOBEACHUIO YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJIOJAaTh 3a XOJOM IPOIECcCca, CaMOCTOSITEIHbHO MPOTHO3UPOBATH €T0
pe3yibTaT, (GOpMyIHpOBaTH OOOOIIEHUS W BHIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIbITA,
WCCIIETIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOMN paboTe.



Paborta ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUIOB U
¢dbopM mpencTaBleHUs, IOJy4aeMyl M3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIONYJSIpHAs JUTepaTypa
XMMUYECKOI'0 COJepXkaHMs, CIPaBOYHbIE 1OCOOMs, pecypchl MHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE TMPUMEHSATh Pa3JIMYHble METOJbl M 3ampOChl IpU IMOHMCKEe U 0TOOpe MH(pOpManUH U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOANUMBIX Il BBINOJHEHUS y4eOHBIX M IO3HABATENbHBIX 3aJay
OIIPENIeIEHHOr0 THMA, NPUOOPETEeHHE ONbiTa B OOJACTH MCIOJIb30BaHUA HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIaJICHUE KyJIbTypOH aKTHUBHOI'O MCIIOJIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIBHYIO (hOpMY IpeICTaBICHIs HH(DOpMAITH
U WUTIOCTPUPOBATh pelIaeMble 33Ja4l HECIOKHBIMH CXEMaMH, AUarpaMMaMu, JPYruMHu (hopMamu
rpauKu ¥ UX KOMOMHAIUSIMU;

YMEHHUE HCIOJb30BaTh M aHAIM3UPOBaTh B Ipolecce y4eOHOH M HCCIeA0BaTEIbCKON
JESITeTbHOCTH MH(POPMAIIUIO O BIUSHUH MPOMBIIIJICHHOCTH, CEIBCKOTO XO035ICTBa M TPAHCIIOPTa Ha
COCTOSIHUE OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0Je Juajora u (WiIKM) JUCKYCCUH) MO CYIIECTBY 00CYy»KaaeMoi
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTEIBHO BHITIOIHEHUS MPEIIOKESHHON 331a4u;

YMEHHUS IPEJICTaBIISITh OJYyYEHHBIE PE3yJIbTaThl IO3HABATEIbHON AEATEIbHOCTU B YCTHBIX U
IIUCbMEHHBIX TEKCTAaX; JeaTh MPE3EHTALMUIO PE3YyIbTaTOB BIIIOJHEHHUS XUMHUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOro OIbITa, JJAOOPAaTOPHOM PabOTHl MO HCCIEIOBAaHMIO CBOMCTB BELIECTB, y4eOHOIrO
IIPOEKTA);

YMEHHSI y4eOHOIrO COTPYJHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM IMO3HABAaTEIbHOW U
HCCIIEI0BATENIbCKON AEATEIbHOCTH IIPU PELICHUH BO3HUKAIOIUX MPOOJIeM Ha OCHOBE y4yéTa OOIIMX
MHTEPECOB U COTJIAcOBaHMs MO3UIMKA (0OCYXIeHHsS, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JACHCTBUM, ONpeAesieHue KPUTEPUEB O OIL[EHKE Ka4eCTBA BBIITOJIHEHHOM
paboThI U ApyTHE).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbBIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO OINpPEAEIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTh, BEIOUpaTh Hanboee
s dexTuBHBIE CITOCOOBI PelIeHUs] YIEOHBIX U MTO3HABATENBHBIX 3a7a4, CAMOCTOSITEIILHO COCTaBIISTh
WIM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUI NPH BBINOJHEHUM 3aJaHUN C y4ETOM
MOJy4YeHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBaX M pPEAKLUAX, OICHUBAThH
COOTBETCTBHE IMOJIYYEHHOT'O pe3ysibTara 3asBJICHHON I€JIM, YMEHUE UCII0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHMIO 00S3aTENBbHOTO  COJEpKaHMS,
YCTaHOBJIEHHOTO JaHHOW  (enepanbHOM  paboueil  MporpaMMol, BBIIENSIOT: OCBOEHHbBIE
00y4arolMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUM, crielupuyecKue sl MpeIMeTHOM
obmact «XuUMHUSA», BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpPIIpETaIyH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIHIX.

K konmy oOyuenuss B 8 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX IOHSATHI: aTOM, MOJIEKyJa, XMUMHYECKUN

3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh (OJHOPOJHAS U HEOJHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTENIbHAsI aTOMHasi U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBast A0Js1 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN
00BEM, OKCHUJ, KUCIIOTA, OCHOBaHME, COJIb, SJIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKHCIICHMS,



XUMUAYECKas pEeakluus, KIacCU(PHUKAIMA pPEaKUUi: peakluu COCIUHEHUS, pEeaKIuu
Pas3NoKeHus], peakIMy 3aMEICHHs, PeaKlluu 0OMEeHa, SK30- U HJIOTEPMUUYECKHE PEaKInHy,
TerIoBoM 3(pdeKT peakiuu, Aapo aroma, JIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTAalIb,
paguyc aToma, XMMHUYECKasl CBs3b, MOJISIPHAS. U HENOJIIPHAs KOBAJIEHTHAs CBSI3b, MOHHAs
CBs3b, MOH, KAaTHOH, AaHMOH, pacTBOp, MaccoBas [0Ji1 BellecTBa (IPOLEHTHAas
KOHLIEHTpaLUs) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHM M MPUMEHATh 3TU
IIOHSATHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALLCHMUI;

UCIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JUIsI COCTaBICHUS (DOPMYJI BEILIECTB M YpaBHEHHI
XMMHYECKUX PEAKIIUI;

OIpeNeNIATh BaJCHTHOCTh ATOMOB 3JEMEHTOB B OWHApHBIX COCJUHEHUSX, CTEICHb
OKHCJICHHS D3JEMEHTOB B OHHApHBIX COEAMHEHUSX, MPHUHAMICKHOCTh BELIECTB K
ornpeAenéHHOMY KJIacCy COeAMHEHUI 1Mo (popmynaM, B XUMUYECKON CBSI3U (KOBaJICHTHAS
Y MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSAX;

packpbiBaTh cMbicn Ilepuoguyeckoro 3akona J[. WM. MenaeneeBa: JeMOHCTpUPOBATh
[IOHUMaHUE MEPUOAUYECKONM 3aBUCHMOCTH CBOMCTB XHMMMUYECKHUX 3JEMEHTOB OT HX
nonoxenus B llepuonnueckoi cucreMe, 3aKOHOB COXPAHEHUsS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HHUs, 3aKOHa ABOTaipo;

OIMCBIBATH U XapaKTepU30BaTh TabMUuHy0 Gopmy [lepnonndeckoii cucreMbl XUMHYECKIX
JJIEMEHTOB: pa3NuyaTh TMOHATHS «rJaBHas mnoarpynma (A-Tpymnma)» U «1mobo4yHas
noarpynna (b-rpymma)y, mansie 1 60JbIINe EPUOJIBI, COOTHOCUTH 0003HAYEHHUS, KOTOPHIE
umerorcs B Tabiuue «llepuoaunueckas cucrema xumuyeckux oanementos . U.
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX JJIEMEHTOB
(coctaB M 3apsan sapa, oOllee YUCIO JIEKTPOHOB U paclpesieieHue UX MO AJIEKTPOHHBIM
CIIOSIM);

KJaccu(UIUPOBaTh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XHUMHUYECKHE
peakiuu (10 4YUCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIMHU BELIECTB, IO TEIJIOBOMY
shdexty);

XapakTepu3oBaTh (OMMCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPa3IMYHbBIX
KJIACCOB,  IOATBEp)KJas  ONHCAaHWE  IpUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kad4eCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYISPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JOJTI0 XMMHUYECKOTO 3JeMeHTa Mo (opMyse COeAMHEHHUS, MacCOBYIO JOJIO BEIIeCTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

IIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTENBHON JEATENbHOCTH — AaHAIU3 M CUHTE3,
CpaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3aLUIO, KIACCH(PHUKAIMIO, BBIABICHHE MPUUUHHO-
-CJIC/ICTBEHHBIX CBSI3€d — [JI1 M3Y4YEHUs] CBOWMCTB BEHIECTB W XUMHUYECKUX PpEaKIUM,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIOJCHHE, M3MEpPEHHE, MOJEIUpPOBaHUE,
9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN);

clieoBaTh  MpaBWJIaM  TMOJIb30BAHUA  XMUMHMYECKOM TMocyqoi W J1abopaTOpHBIM
o0opyJ0BaHHEM, a TakXe MpaBUiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHIO U
coOupaHuio ra3000pa3HBIX BEIIECTB (BOJAOPOIAa U KUCIOPOAA), MPUTOTOBIICHUIO PACTBOPOB
C OIpeAcIIEHHON MacCOBOM JI0JIEM paCcTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U IIPOBOJUTH



XUMUYECKHE DOKCIEPUMEHTBI II0 PACIO3HABAHHUIO PACTBOPOB IIECJIOYEHM M KHUCIOT C
MIOMOIIBIO0 UHAUKATOPOB (JIAKMYC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE).

K konmy oOyuenuss B 9 KJjacce mpeIMeTHbIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

PacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHX IOHSATHM: XHMHUYECKUH DIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHMOH, aHWOH, IIPOCTOE BEILECTBO, CIOXHOE BEIIECTBO, BAaJIEHTHOCTB,
ANEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKAsl peaklus, XMMHUECKasl CBA3b,
TEIIOBOM  3((eKT peakuu, MOJdb, MOJSIPHBIH 00BEM, pAaCTBOp, AJIEKTPOJMTHI,
HEDJICKTPOJIUThI,  AJEKTPOJIMTUYECKAs  JUCCOLMAlMs, peakIUuM HOHHOro oOMeHa,
KaTaJn3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMble peaklu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAaHOBJICHHE, AJTIOTPONHs, aM()OTEPHOCTh, XUMHUYECKas CBsI3b (KOBAaJCHTHAsl, HOHHAs,
MeTaJuInYecKas), KpUCTaNIM4yecKas pemeérTka, KOppo3us METaJlIOB, CIUIABbI, CKOPOCTb
XMMHMUYECKOHN peaklMy, NpeaesbHo nonycruMas konuenTpauus I[TIK BemecTsa;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHSATHH M IPUMEHATh OTH
IIOHSATHS IIPH ONMCAHUU BEILIECTB U UX IIPEBPALLCHU;

UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBIEHHs (DOPMYJI BEIIECTB M ypaBHEHHM
XUMHYECKHUX PEaKLIN;

OIIPEAEIATh BAJIEHTHOCTb M CTEIICHb OKUCIIEHHS XMMHYECKUX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAMJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COEAUHEHUN 10
dbopmynaM, BHJ XHMHUYECKOH CBSi3W (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPraHMYeCKUX COCTUHEHHUSX, 3apsi/l MOHA IO XUMUYECKOH (Gopmylie, XapakTep cpelibl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COCIUHEHWMH, THUIl KPHUCTAUIMYECKOW pemETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIch Ileproguueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €r0
[MOHMMAaHME: ONKCHIBATh U XapaKTepu3oBaTh TabnmnuHyo ¢Gopmy [leprnonndeckoii cucteMbl
XUMHUYECKUX DJIEMEHTOB: pa3jinuyaTh IMOHATUS «IJIaBHas mnoarpynmna (A-rpynma)» u
«mobounass mnoarpynna (b-rpymma)», Mamsle W OoyiblIME MEPUOIBI, COOTHOCHTH
0003HaueHMs, KOTOpble HMEIOTCS B MEpUOAMYECKOM Talnuue, ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHUMHYECKHMX 3JEMEHTOB (COCTaB W 3apsja sjapa,
o01iee 4YuCiIO AIEKTPOHOB M PACIHpENEIeHHE HMX I0 3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH
o01ye 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIMHEHHMH B Ipejenax
MaJIbIX IIEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHSI UX aTOMOB;

KJaccu(UIUPOBaTh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIeCTBA, XHUMHUYECKHE
peakiuu (1o YHUCITy M COCTAaBY YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, 110 TEIUIOBOMY 3 (deKTy,
10 U3MEHEHHIO CTETIeHEN OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) 00ILIME U crenuduyeckie XMMUYECKHe CBOMCTBA MPOCTHIX
U CJOXHBIX BEIECTB, MOJATBEPXKJas OMHCAHHE MpPUMEpaMH MOJEKYJISPHBIX U HOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLINM;

COCTaBJIATh YPABHEHHUS SJIECKTPOJUTHUYECKON AUCCOIMALIMM KHCIOT, IIEJIOYEHd M COJIeH,
MIOJTHBIE M COKpAIlEHHBbIE ypaBHEHMs peakIii MOHHOro OoOMeHa, ypaBHEHHs peakuui,
MOATBEPKIAIOIIUX CYHIECTBOBAHUE T'€HETUYECKON CBSI3M MEKIY BEIIECTBAMU Pa3INYHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMM  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOEHHUS, BO3MOXXHOCTH
IIPOTEKAHNS XMMHYECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUSAX;



BBIUUCIISATH OTHOCHUTEIBbHYIO MOJEKYJISIPHYIO W MOJSPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XMMUYECKOT0 3JeMeHTa 1Mo (GopMylie COEIUMHEHMs, MAaCCOBYIO JOJIO BEIeCTBa B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMUUECKON PEAKIIUY;

coOnrofaTh  MpaBuUja  IOJB30BAHMSA  XUMHUYECKOW mocynoil u  1abopaTopHBIM
o0opynoBaHuEM, a TakKe NpaBWia OOpalieHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU IO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHIO U
coOMpaHnIO Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKHUCIIOTO rasa);

MPOBOJNTh PEAKIUH, IOATBEPKIAIONINE KAYECTBCHHBI COCTaB PA3IUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cuiamkar-,
cynb(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS Y WOHBI H3YYCHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

MPUMEHSITh OCHOBHBIE OINEpAlldd MBICIUTEIbHON JIEATEIbHOCTH — aHallu3 M CUHTE3,
CpaBHEHHE, 0000IIICHNEe, CHCTEMATH3AIUIO, BBISBICHHE IPUYUHHO-CIICICTBEHHBIX CBSI3EH —
JUIS U3y4EHUs] CBOMCTB BEUIECTB M XMMHUYECKHUX PEaKIUil, ECTECTBEHHO-HAyYHbIE METOJIbI
Mo3HAaHUS — HaOJI0JeHHe, W3MEepEeHUe, MOJCIMPOBAHHE, SKCIEPUMEHT (peallbHbIl U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoimuecTBo yacos DJIeKTpOHHbIe (LM (POBbIe)

n/n  HaummeHoBaHMe pa3/iesioB U TeM NPOTrPAMMBbI oOpa3oBaTe/ibHbIE pecypchl

Bcero K/ Ip/
padoTshI padoTshI

Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS

1.1 XuMus — BaxHas 00JIaCTh €CTECTBO3HAHUS U IPAKTHYECKOM 5 2 bubnmnoreka [HOK
JESITEIbBHOCTH YEeJI0BEKa https://m.edsoo.ru/7f41837c

1.2 BemecTBa 1 XMUMHYECKHE peaKUU 15 1

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopoa. Ionsitie 06 okcumax 6 bu6mmoreka LIOK
2.2 Bogopoa.IToHsATHE 0 KMCIIOTaX M COJIAX 8 1 https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [TonsiTHe 06 0OCHOBaHMSIX 5 1 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSIUHEHUMN 11 1 1

Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuonuyeckast cucrema xumudeckux d1ementoB /I, M. Menaeneesa. CTpoenune aToMoB.
XuMnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

3.1 [Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema 7 bubmuoreka [JOK
xumuyeckux 31nemeHToB [I. M. Mennene-esa. CtpoeHue https://m.edsoo0.ru/7f41837c
aToma

3.2 XumMuyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE 8 1
peakuuu

Hroro no paszneny 15
PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 )
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9 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xaesioB U TEM IPOrpaMmMmabl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

11

1.2

[ToBTOpenue u yriyOieHrne 3HaHU OCHOBHBIX Pa3/ieioB Kypca 8
kiacca. OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PeaKIui

SJIGKTpOJII/ITI/I‘leCKaﬂ Juccouuanys. XMMHUEeCKHUe p€aKuuu B

pacTBopax

Hroro no pazgeny

Pa3gen 2. HeMeTa/JIbI M UX COCIUHEHUSA

2.1

2.2

2.3

2.4

OO61as xapakTepuCTUKa XUMUYECKUX 21eMeHTOB V|| A-Tpynbl.
I"asiorenst

OO01as XapakTepUCTUKA XUMUYECKUX 1eMEHTOB V |A-rpynms.
Cepa u e€ coeMHEeHMs

OO11ast XapaKTepUCTHKA XUMHUUECKUX AJIEMEHTOB V A-TpYIIIBL.
A3ot, pocop 1 ux coenvHEeHUs

OO61as xapakTepuUCTHKa XUMUYECKUX JIeMEHTOB |V A-rpynmbl.
VYraepon U KpeMHUH U MX COeAMHEHUS

Hroro no paszneny

Pa3zgen 3. MeTa/iIbI M X COeIUHEHU ST

3.1
3.2

OO011KMe CBOMCTBA METAJLIOB
Baxueiime MeTaIUIbl U UX COETUHEHUS

Uroro no pazgeny

Paszgea 4. Xumus 1 oKpyskamomas cpeaa

4.1

BeHIeCTBa H MaTCpHraibl B )XU3HU YCIIOBCKA

Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaudecTBO 4acoB

Bcero K/
padoThI

9 1
8 1
17

4

6

7

8 1
25

4

16 1
20

3

3

68 4

Ip/
padoThbI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl
bubnunorexa LIOK

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

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

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

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