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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o XUMuM Ha YpOBHE OCHOBHOTO 00I111eT0 00pa30BaHuUs COCTABJICHA HA
OCHOBE TPEOOBaHMI K Pe3yJIbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTEIbHON
IporpaMMbl OCHOBHOT'O 00111ero o0pa3oBanus, npencrasieHHbix B ®I'OC 000, a
TaK)K€ Ha OCHOBE (perepaibHOil pabouel mporpaMmbl BOCIIUTAHUA U C YUETOM
KOHIENIIUHU MIPENoJaBaHusl Y4eOHOT0 MpeaMeTa «XUMHUs» B 00pa30BaTEIbHBIX
opranuszanuax Poccurickon denepanuu.

Ha 6a3e nentpa «<Touka pocta>> obecrnieunBaercs peaansaius 00pa3oBaTEIbHBIX
porpaMM €CTECTBEHHOHAYYHOUN U TEXHOJIOrHYECKON HampaBIeHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOIATENLCTBA B cepe
o0Opa3oBaHus U ¢ yu€roM pekomeHaamii denepaibHOro oneparopa yueOHOro
npeamera <K Xumus>>. O0pa3oBaTeabHas MPOrpaMma Mo3BoJIET HHTErPUPOBATh
peanusyemble 31ECh MTOAXObL, CTPYKTYPY M COAEpKaHUE MTPU OpraHU3aLNN
o0yueHus XuMuM B 8-9 Kkiaccax, BEICTPOEHHOM Ha 0ase JII000ro U3 J0CTYIHBIX
yueOHo-MeToaudyeckux komruiekcoB (YMK). Ucnonb3oBanue o0opyaoBaHus
neHTpa KTodka pocTa>> MO3BOJISIET CO3/1aTh YCIOBUS:

— ANA pacWMpeHna COAEPKaHUA LLKONbHOrO XMMMUYEeCKoro obpasoBaHus;

— ON1A NOBbIWEHMA NO3HaBaTeIbHOM aKTUBHOCTN 0byYaloLLMXCA B
ecTecTBeHHOHay4HOM obnactu;

— AN1A pa3BUTMA NMYHOCTU pebeHKa B npouecce obyvyeHUa Xumnn, ero
cnocobHocTer, popMNPOBaAHUA U YA0BNETBOPEHNA COLMANBHO 3HAYNUMBIX
NHTEepecoB 1 notpebHocTen;

- ANnA paboTbl C 0AAPEHHBIMW LWKONBHUKAMM, OPraHU3aLLmMn UX pasBuTna B
pa3nnyHbix obnactax obpasoBaTenbHOM, TBOPYECKOWN AeATENbHOCTH.

MpumeHasa umdposble N1abopaTopumn Ha yPOKax XMMUW, y4aLLMeca CMOoryT
BbINO/JIHNUTb MHOXeCTBO 1abopaTopHbIX PaboT M IKCNEPUMEHTOB NO Nporpamme
OCHOBHOW LUKObI.

Pabouyas nporpamma no xmmuu 8 Knacca coctaBseHa B COOTBETCTBUN C
HOPMaTUBHbIMMU

[OKYMEHTAMMU:

1. depepanbHbIM rocysapcTBeHHbIM 06pa3oBaTe/IbHbIM CTaHAAPTOM OCHOBHOTO
obuiero obpasoBaHus,

17.12.2010 N21897

2. OcHoBHOM 06pa3oBaTeIbHON NPOrpammon OCHOBHOro obuero obpasoBaHus,
ofobpeHHoM PenepanbHbIM yuebHO-MmeToANYECKMM 06beanHEHNnEM No obwemy
obpasosaHuio (MpoTokon 3acedaHua ot 8 anpena 2015 r. Ne1/15).

3. NMpumepHOM Nporpammon oCHOBHOro obuiero o6pasoBaHNA NO XMMUMK
«KTlpocsemienue>>, 2011 rox (ctanaapThl BTOPOTO MOKOJICHHUS).

4. ITporpaMMoii OCHOBHOI'O O0IIIEro 00pa3zoBaHus MO0 XUMHH. 8-9 Ki1acChl. ABTOPHI
O. C. I'abpuensn, A. B. Kymoga.

[Iporpamma paccuntana Ha 2 yaca B HEJENI0, 00IIee KOJIMYecTBO 68 4acoB.



Onucanue MaTepuaabHO-TEXHUYECKOU 0a3nl ieHTpa <K Touka pocta>>,
UCITOJIb3YEMOIO JIJIs peaanu3auu

0o0pa3zoBaTeIbHBIX MPOrPAaMM B paMKax MPEenoaBaHus XUMUHU

Lugpposas (komnviomepnas) rabopamopus (LJ1), mporpaMMHO-aImapaTHbIA
KOMIUIEKC, JaTYMKOBAasi CUCTEMa — KOMILIEKT y4eOHOro 000py10BaHuUsl,
BKJTFOYAIOIININ H3MEPUTENBbHBIN OJIOK, HHTEp(dElic KOTOPOTO MO3BOJISET
o0ecIeynBaTh CBS3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U HAOOp TaTUYHKOB,
PErUCTPUPYIONINX 3HAYCHUS PA3TUYHBIX (PU3NYECKUX BEITUYMH.

Jamuuk memnepamypst niamuno@sliit — IPOCTON U HAZIEKHBIN TaTYUK,
npeaHa3HAuCH I U3MEPEHUs TeMIIepaTyphbl B BOJHBIX pacTBOPaX U B ra30BBIX
cpenax. imeer pa3uuHbli AUANIa30H U3MEPEHUN

ot —40 1o +180 °C. TexHuyeckne XapakKTEPUCTUKH TATUNKA YKa3aHbI B
WHCTPYKIIMH MO SKCIUTyaTaIuu.

Jlamuuk memnepamypot mepmonapHuiii NPEIHAZHAYEH JIJIS U3MEPEHHUS
temnepatyp a0 900 °C. Ucnonb3yercst Ipu BHINOIHEHUH padOT, CBSI3aHHBIX C
U3MEPEHUEM TEMIIEpaTyp IIIaMEHH, TUIABJICHUS U PA3JIOKEHHUS BEIIECTB.
Jlamuuk onmuyeckoil niomuocmu (Koaopumemp) — IpeHA3HAUYEH HJIs
U3MEPEHUS ONITUYECKON

IJIOTHOCTH OKPAILIEHHBIX PacTBOPOB. Mcronb3yercst Ipu U3y4eHUU TEM
KPactBopbI>>, KCKOPOCTh XMMUYECKUX PEAKLUI>>, ONIPEACIECHUN
KOHLICHTPAIIMU OKPAIIEHHBIX HOHOB.

Jlamuuk pH nipenHazHaueH Uisi ©3MEpeHUst BOAopoiHOro nokasarens (pH)
BOJHBIX PACTBOPOB B pa3-

JIMYHBIX UCCIIEOBAaHUSAX O0OBEKTOB OKPY’KAIOIIEH CPEIbI.

Jamuuk 3nekmponpoeoorocmu PENHAZHAYECH [T U3MEPEHUS YA EIbHON
3IEKTPONPOBOIHOCTH KU/~

KOCTEM, B TOM YHCJIE€ U BOJHBIX PaCTBOPOB BelIECTB. [I[puMeHseTcs: mpu U3y4eHuu
TEOPUH IIEKTPOJIUTUUECKON AUCCOUALINN, XaPAKTEPUCTUK BOJIHBIX PACTBOPOB
Mukpockon yugpoeoii npenHazHauYCH IS U3Y4CHUS] (POPMBI KPUCTAIIIOB U
HAOJIIOICHHS 32 POCTOM

KPUCTAJIJIOB.

OpPUMEHTUPOBaHA Ha pealu3alrio B IEHTPE 00pa30BaHUS €CTECTBEHHOHAYYHOM
HaITPaBJICHHOCTEN

«Touka pocta>> y 00y4arOnIuXcsi €CTeCTBEHHOHAYYHOU IPaMOTHOCTH,
dbopMHUpOBaHUS KPUTUUECKOTO U

KpPEaTUBHOTO MBIIUIEHUS, COBEPIIIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM
HAIPaBJICHHOCTH, a TaK-

e JIJIs1 TPAKTUIECKON OTPaOOTKH yueOHOro MaTepuaia o y4eOHbIM IpeIMeTam
LXumusa>>.

Ha 6aze nientpa < Touka pocta>> obecrieunBaeTcs peains3alus o0pa3oBaTeIbHbIX
porpaMM €CTeCTBEH-

HOHAYYHOM U TEXHOJOTMYECKOW HAIMPaBIECHHOCTEH, pa3pab0TaHHbIX B
COOTBETCTBHUH C TPEOOBAHUSIMU



3aKOHOJATENbCTBA B chepe 0Opa30oBaHus U ¢ yUETOM pEKOMEH AL
denepaabHOTO orepaTopa yueo-
Horo npeaMera <K Xumus>>. O0pazoBareiabHasi IporpaMma Mo3BOJISIET
UHTErPUPOBATH PEATU3YEMBIE
3/1€Ch TIOJIXO/Ibl, CTPYKTYPY U COAEpKaHuE MIPU OpraHu3allui O0y4eHUs] XUMUU B
8-9 kmaccax, BBICTPO-
€HHOM Ha 0ase J000ro U3 JOCTYITHBIX Y4eOHO-METOAMYECKIX KOMILJIEKCOB
(YMK). Ucnons3oBanue 060-
pyaoBaHus neHrpa <KTouka pocra>> MO3BOJISET CO34aTh YCIOBUS:
* I paclIMPEHUs COJepKaHus MKOJbHOI'0 XUMHUYECKOI0 00pa30BaHUS;
* JI7Is1 IOBBIIIIEHHUS TTO3HABATEIbHON aKTUBHOCTH 00YYAIONIUXCS B
€CTECTBEHHOHAY4YHOI 00nacTy;
* I7IS1 Pa3BUTHS JTUIHOCTH PEOCHKA B MPOIIeCCe 00YyUCHUS XUMUH, €r0
criocoOHoCTeH, popMHpo-
BaHUS U yJIOBJIETBOPEHHUSI COLIMATILHO 3HAUYMMbIX HHTEPECOB U MOTPEOHOCTEN;
117151 pabOThI ¢ OMAPEHHBIMU MIKOJIbHUKAMU, OPTaHU3AIMK UX PA3BUTHS B
pa3IMuHbIX 00JacTsax o0pazo-
BATEJIIbHOU, TBOPUYECKON JEATEIBHOCTH.
[Tpumensisa uudposbie 1abopaTopuu Ha YpOKaxX XUMHUH, YUAIIUECS CMOTYT
BBITIOJITHUTH MHOXECTBO J1a00-
pPaTOPHBIX PabOT U IKCIIEPUMEHTOB TI0 IMTPOrpaMMe OCHOBHOM IITKOJIBI.

Pabouas

[Iporpamma 1o xuMuu Na€T MPENCTaBICHUE O MENsAX, OOIeld cTpaTeruu
OoOy4eHUs, BOCTHTAHHWS ¥ Pa3BUTUA OOYYaIOIMIUXCS CPEACTBAMH Y4EeOHOTO
npeamera, YCTAHABIIMBAET o0s3aTeNnbHOE  MNPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero o KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TE€MaM MpOrpaMMbl IO XHUMHH, OIPEAEISET KOIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XUMHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroIuXCs, ONpeaeNsseT BO3MOXKHOCTH IpeaMera IS
peanuzaiu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTesIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1€l N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYarOIIErocsi MO OCBOCHHUIO
y4eOHOT'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIYKUT OCHOBOW Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
0o0y4aromierocsi, ero MpeAcTaBIeHU 0 MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poiib UrparoT (GopMUpYEMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMHU BEIIECTB B MPUPOJAE, O MYTAX PEIICHUS TJI00aTbHbIX



npo0jeM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPbEBOM, HHEPTETHUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, ITPOOIIEM 3PaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH 11 CaMOpa3BUTUSL U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111eH U () yHKIIMOHAIBLHON I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4eOHOW JIeITeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCETHEBHOM XKM3HU, TaK U B MPOGHECCUOHAIBHOM JIeSITEIIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOW HAYYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHON IPAMOTHOCTH 00 y4atOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0Opa3oBaHHE 00yUaIOIUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEUMBAIOTCSA CIEHH(PUKON
collepkaHUsl ~ y4eOHOro  MpeameTa, KOTOpbIM  SIBISETCS  NEeAaroruyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 0OIIIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX TMOHITUUN
OPraHuYeCKON XUMHH.

CtpykTypa coaepkaHusi MpOrpaMmbl 0 XUMUU CPopMHpOBaHa Ha OCHOBE
CUCTEMHOr0 moaxoja kK €€ uzydyeHuro. CopepkaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHYECKOU
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX IMPECTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— YYEHHS O CTPOECHUU aTOMa U XUMHYECKOM CBSI3U;

— TpeACTaBlIEeHUW 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUA pacCMaTPUBAKOTCA HAa OCHOBE OMIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEAOBATEIIEHO OT OJHOTO
YPOBHS K JIpyromMy, BBITIONHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOSHUS M BO3MOXXHOCTEU MPAKTHYECKOI'O0 MPUMEHEHHUS U TMOTYyUYCHUS
M3Yy4aeMbIX BEUIECTB.



OcBoeHue TmporpaMMbl II0 XHUMHU  CIIOCOOCTBYeT  (OPMHPOBAHHUIO
MPE/ICTABIICHUS O XUMHUYECKOM COCTABIISAIONICH HAyYHOU KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HaHUIO H
METO/IaM TIO3HaHHWS B Hayke. V3ydeHue XUMUU MPOWCXOAWT C IPHUBICUCHHUEM
3HAHWK W3 paHee HW3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpYKalomUi MUY,
«buomnorus. 5-7 kinacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKW Kak 0OJIaCTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHUECKON
JEATENHbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUIHX (PAKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYITHBIX O0OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HAyKH, B
OpUOOIIEHUH K HAyYHbIM METOJaM I[I03HAaHWS TP HU3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEILHOW ¥ y4E€OHO-MCCIIEOBATEIHCKON
JEATENHbHOCTH, OCBOCHHUU TPABWI O€30MacHOr0 OOpamieHusi ¢ BEMECTBAMH B
MOBCEHEBHOM >KU3HMU.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs Ba)KHOE
3HAYCHWE MTPUOOPENH TaKue IENH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHUIO PEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKU3HU;

— HamnpaBJIICHHOCTh OOYy4YEeHHS HA  CHCTEeMAaTHYEeCKOe TMPUOOIIEeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIHHOM ESTENbHOCTH, HAYYHBIM
METOJIaM TIO3HaHMsI, (OPMUPYIONIUM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHre yCIOBUIA, CIOCOOCTBYIOIINX MPHOOPETECHUIO 00 yJarOIIUMUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, MO3HAHMS M CaMOIIO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIIMI), UMEIONUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB IESITCIHHOCTH;

— (¢opmupoBaHue oO0med (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBSICHITH M OIICHUBATH SIBICHUSA
OKPYXKAIOIIET0 MHpA, UCHOJB3Yysl 3HAHUS W OMBIT, MOJYYCHHBIC MPU U3YICHUHU
XUMHUH, TPUMEHITh WX IMPH PEIICHWH Mpo0JeM B TOBCEAHEBHON >KM3HU U
TPYJIOBOM 1€ATETBbHOCTH;

— ¢opMHpoBaHHWE y OOYyYaloIIUXCS T'YMaHUCTUYECKHX OTHOILIEHUH,
MOHWMAHUS I1IEHHOCTH XHUMHUYECKHX 3HAHWA IS BBIPAOOTKH DKOJIOTHYECKHU
1EJIeCO00pa3HOro0 TMOBEAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B LEISAX
COXpaHEHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEIbI;



— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduis M HAMPaBIECHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO0miee YMCIO YacoB, OTBEAEHHBIX I H3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHus, coctanisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSHHUE
BemiecTB. IlonsTHe 0 MeTojax IMO3HAHUS B XMMUHM. UHCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BajJeHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT aToMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHEHHS, Pa3IOKCHUS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHUEe TMPU3HAKOB IPOTEKAaHUS XHMHYECKUX peakiuil (pasyiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIIOCOO00B pa3/elICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHJUIAIMS, XpoMaTorpadus, mpoBeAeHNEe OYUCTKH MTOBApEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anmeMeHT u mpocTtoe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopojaa B npupoje. O30H — aJlIOTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kkak pactBoputeib. PacTBOphI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHoctm merammoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OINPEIENICHUE COAEpKaHUsl KUCI0pOAa B BO3yX€E, MOITYyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE WX CBOKMCTB, MOJy4YyeHUE, COOUpaHUE, paClO3HABaHUE M H3y4YEHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM pPaCTBOPUMOCTBIO, IIPUIOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB pPa3JIMYHBIX KJIACCOB,
HAOJII0ICHUE U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JIPYTMM U3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIAacCU(PUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTne o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJISApHAs) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenb  okucneHusi.  OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnoie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO1uue ecTecTBEHHO--HAYyUHbIC MTOHATHS: HAY4YHBIN (paKT, TUIOTE3a, TEOpUs,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJA, AJEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE MOPOIbI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, KalMs, KaJdblUs M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IudyHbIM NpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHUMHYECKOW PEAKIMU U TMOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLIMM €  MCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOUUALINHN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBbIE YypaBHEHMs peakuuil. CBoilcTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCA AUCCOLMALNM KHCIOT, WIENOYEeH M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHEHueE. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOANDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (Qu3MyecKkMe U XUMHUYECKHME CBOMCTBa (oOmume Kak
NPECTaBUTENsl Kjacca KHCIOT W crhenuduyeckue). XHUMHUYECKHE PEaKIuu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYYEHHUsSI CEPHOM KHUCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHN B MPHUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUs. A30T, PaCHpPOCTPAHEHHE B MPUPOJIE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHbl AMMOHMS. A30THasg KHUCIJIOTa, €€ MOJydyeHue, (PU3NUEeCKHUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIOIIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI W BOA0EMOB). dDocdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (HpochaTtoB B KaUECTBE MUHEPATBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKcuaibl yriiepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa u €€ coyiv, uX Pu3nuecKkue U XMMUYECKUE CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoir kucimore. CHIMKaThl, UX UCIOJIB30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJICHHME ¢ oOpa3laMu XJIOpUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3aMu a30THBHIX U (HOCHOPHBIX yAOOpEHUH, MOTydeHHUE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3yUYCHUE MoJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX PEAKIUi Ha KapOoOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emouHble MeTaIUIBL: TOJIOXKEHHUE B [leproanueckoil cucteMe XUMUYECKUX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIbI HATpusd MW Kanusd. [[puMeHeHue IIENOYHBIX METAIOB U UX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxneilmme coeguHeHHs] Kalnblus (OKCHI, THUIPOKCHUI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocraB, CBOWCTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXHO HCIIOIb30BAaHUE BUJIEOMATEPUATIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGirOIEHNE U OMKMCAHUE MTPOIECCOB OKPAIIUBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUAA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouleh cpenbl (mpeaesibHas TomycTUMas
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3€M MpU U3YUYCHUM XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, B3JIEKTPUUYECKUW 3apsll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIUYUHBI, €AMHUIBI W3MEPEHUsS, KOCMHUYECKOEe
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHHU B €IWHCTBE Y4eOHOH u
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLMAIM3ALUN O0YHArOIIUXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-UCCIIEIOBAaTENbCKOM, TBOPYECKOM M JAPYrHX  BHUAAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOLIM B IIpOLECCE OTOW Y4YEOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTABICHUS] O BELIECTBE U XUMHUYECKOW pEaKIUH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
OPUPOJHON Cpesloil, O poJii XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOs, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHHE K TPyAYy U pe3ylbTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCUOHATBHON JACSITEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMS, TOHMMAaHNUE [IEHHOCTU 3[J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAOIIHX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM M MyTEH WX peIIeHUs MOCPEICTBOM METOJ0B XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, M YHUBEpPCAIbHbIC YUcOHbBIC ICHCTBUS (IT03HABATCIIBHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue AecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
TOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PaKTOB U SIBJICHUI, BRIOUPATh OCHOBAHUSA U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTa), XUMHUYeckas ¢opMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKXKe B KA4yeCTBE OCHOBHI i (DOPMUPOBAHUS THIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIMTEpaTypa XUMHUYECKOrO COJIepKaHMUs, CIpPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [JISl BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeAcTaBiIeHUsT HHPOPMAIIUKA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIbCKON JESITEIBHOCTH MH(OPMAIUIO O BIHMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3aa4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a60paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3T'OBBIE IITYPMbI», KOOpPIUHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM JIEUCTBUUA TIPM  BBITIOJIHEHUM 3aJaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeameTHBIX pe3yibTATOB MO OCBOEHUIO 0053aTE€IHLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATENbHOCTA IO  TMOJYYEHHID HOBOI'O  3HAaHWS, €ro HWHTEpIpETalnH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHUX ITOHATHH: aTOM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas 10JIsl XUMHUYECKOTO JIEMEHTA B COCTUHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEII0BOM A (EKT peakiumy,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPALKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeBaTh cmbich Ilepuogmueckoro 3akonHa [JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabIMuHyr0 ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckass cucremMa XuMmu4eckux odiaemernToB [, U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHE 3JIEMEHTbI, HEOPraHWYeCKHe BELIECTBa,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »dJeMeHTa 1o Gdopmyse
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3EH — JISI M3YyYEHHS] CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IpaBujaM oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MAaCcCOBOM JOJIEN pacTBOPEHHOI'O BELIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUUECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOM dPdeKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HeoOpaTUMbIE peaklMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIUH,
OKHCJIIUTENb,  BOCCTAHOBUTEJIb,  OKHUCIEHWE U  BOCCTaHOBJICHHE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pelmE€rka, KOppo3us METAlJIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW pEaKUuH, MPEAeNbHO JOIyCTUMAas
koHneHTpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJeHUs QopMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIPENENATh BaJEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCAMHEHMSX, 3apsA] MOHA MO0 XUMHUYECKOH (hopmyre, XapakTep Cpeasl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHMMAHHME: ONUCHIBATH M XapaKTEpU30BaTh
Tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XMMHYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Taldmuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeneneHue HUX IO 3JEKTPOHHBIM CJOAM), OOBICHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCIWHEHUH B
MpeAeIax MaJbIX NEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHHUS MX
aTOMOB;

KJIACCU(PHUIMPOBATh XUMHUYECKUE IJEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIAy U COCTaBy YYAacCTBYIOUIUMX B pPEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKIAAs OIHACAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUUW COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATH YPAaBHEHMUS DJIEKTPOJIMTHUYECKOM JOUCCOLMALMHU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMMPOBOJAUTH PAcCUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuiMkar-, Cyibpar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmeHnoBanue pa3ieioB u DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

' MPAKTUYECKOU IEeSATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 3 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnmoreka [JOK
1.2 . 4 0 0
peaknuin https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa 04.09.2023 |  https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 0 0 bubmuorexa [IOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 0 1 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 0 0 bubmuoreka [IOK
paszeneHus cMeceu 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa LIOK
8 | (e TIDTREP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOTEKYIIbI 1 0 0 22.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYCCKHUE PIICMEHTBL. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmmoreka [IOK
8 Hpocrste it cosKiibie BeiliecTsa 1 0 0 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nunorexa LIOK
o ATOMHO-MOIICKYJIAPHOE yCHite L 0 0 02.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCUICCTB.

bu6mmoreka [IOK

10 X .B
miteckas opuyaa. Basetrocts 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMEHTOB
11 OTtHOocuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT0 bubnunorexa LIOK
3JIEMEHTa B COCTMHEHUHN 09.10.2023 |  https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mouib. bu6mmoreka [IOK
Monsipaast macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMuueckast peakiust 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus NPOTEKaHUS bubnnoreka [IOK
XUMUYCCKHUX PEaKIINN 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUS MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
BbruuncieHust KoJau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHCHHUAM XHMHUYECKUX bubmorexa LOK
. P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMrUaecKux peakiui
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa LIOK
P ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIoneauct. O0o0IeHNne U bubmorexa LIOK
] B 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHWHA
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITHH 17.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk razos. CocraB bu6nunorexa LIOK
Bo3nyxa. Kucinopom — sneMeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e
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IIpOCTOC BEHIECTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKluy OKUCICHUS bubmmorexa [IOK
poAa fpeardl ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxkcumax
CriocoObI IMOJTyYeHHUs KHCI0PO/1a B
23 smabopaTopuu iqn OMLImnelfH(;H(:TH bubmorera [JOK
parop p ’ 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXHUMHYECKOM YPaBHCHHH, IK30- U 01.12.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
To o (He(dTh, yro eTaH).
25 3arH J;I;ielgeqiz . aﬂifofoéb?)ero bubmorexa LIOK
P Ay, 04.12.2023 | https://m.edsoo.ru/ffod4cda
MPEIOTBPAILCHHSI
[IpakTrueckas pabora Ne 3 o Teme
26 «IlonyueHue u coOMpaHKe KUCIOpOaa bubmorexa LOK
- 1P posa, 08.12.2023 | https://m.edsoo.ru/ffod4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopon — anemeHT 1 mpocToe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoe 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ilpumenenne Bogopoa 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COJIAX bubmorera [JOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJOPO/Ia B bubmuorexa [IOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
31 «[Tonmyuenue v cobupanue BOIOPOaA bubnnorexa HOK
7 P poAd, 25.12.2023 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €ro CBOKCTBY
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Moutsipabiii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajipo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA
33 BEIIIECTBA ras3a Mo €ro U3BeCTHOM bubmmorexa [IOK
B . y 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Borancienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorera [JOK
P " P . 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOU3nUeCKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
BO/JIbI 15.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
WHJUKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienanie
37 u HI;HaCLI peHHBIIC) aCTBOPBI B bubmorera [JOK
B P PEL- 22.01.2024 | https://m.edsoo.ru/ff0d5h40
MaccoBast 10151 BEIIECTBAa B paCTBOpE
[paktuyeckas padora Ne 5 mo teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeenEHHON MacCOBOM JTOJIeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» 29.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cCocTaB, KiIacCu(UKaIus, bub6nuorexa [IOK
HOMECHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P 05.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, Ki1accudukarus, bubnmnoreka [JOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bubmuorexa [IOK

43 OCHOBaAHHM 12.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIAaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonmyueHnue 1 XuMHUYECKUE CBOWCTBA bubmmorexa [LIOK
KUCJIOT 19.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnciiébl: HIE)IJ{IH )e}?miv[ XHI/IMI/I‘:ZEKI/IG bubmorexa LHOK
Ny YHACHIE, 24.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktruueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 26.02.2024 | https://m.edso0.ru/00ad9b7c
COE€JUHEHMID
48 ['eneTnueckas CBsI3b MEXIy KJlIacCaMHU bubnmoreka [JOK
HEOPTraHMYECKUX COSTUHEHUHN 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 AU bubmuoreka [IOK
3HAHUH 04.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XAMHUYECKHX dJIEMEHTOB. IToHsTHE O bubmorexa HOK
' 11.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ilepuoanueckas cucreMa XUMHYECKHUX buGmorera [IOK
proA 15.03.2024 | https://m.edsoo.ru/00ada52¢
aneMeHToB [l. 1. Menneneena
53 Ilepuonasl, TpynIIBl, HOATPYIIIEI bubmorexa LOK
PHOEL, TPYIHEL, HOATPYH 18.03.2024  https://m.edsoo.ru/00ada52¢c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
saep. 3otomsr 22.03.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubmmorexa [IOK
proA 01.04.2024 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubmuorexa [IOK
[lepuonnueckoii cucreme /1. 1. 05.04.2024 | https://m.edsoo.ru/00ada824
Menneneera
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. . . bubmmorexa [IOK
MenneneeB — y4€HbIN, IeAaror u 08.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa [IOK
XUMHYECKHAX JICMECHTOB 12.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckasi cBsi3b bubmorera [JOK
15.04.2024 @ https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKkas bubnmoreka [JOK
CBSI3b 19.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBA3b 22.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmorera [JOK
26.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnorexa [IOK
peakiuu 03.05.2024 | https://m.edsoo.ru/00adb076
64 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmorexa LIOK
06.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnuorexa [IOK
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«Crpoenue atoma. XMMUYECKas 13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b
66 PezepBHblil ypok. O6001IeHNE U 1 bubnmorexa [IOK
cucTeMaTu3alus 3HaHU 17.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBuelil ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMaTHU3alus 3HAaHUH 20.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 0 0 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 0 0 bubmorera [JOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 0 0 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbact

5 Bunpl xXuMHU4ecKoU CBSI3U U THUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 13.09.2023 = https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no teme

6 «IToBTOpeHue u yriyoiaeHue 3HaHu 1 1 0 brbmmorexa LIOK

P Yy 18.09.2023 = https://m.edsoo.ru/00adbact
OCHOBHBIX pa3/iesIoB Kypca 8 Kjacca»

7 Knaccuduxanus XuMuaeckux 1 0 0 bubnnorexa [IOK
peaKiuil o pa3InyHbIM IIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[loHsTHE O CKOPOCTH XUMHUYECKOU

8 eakuuu. [IoHsATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa [IOK
pearin. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TE€TEPOrE€HHBIX PEAKIIMSIX

9 [ToHsATHE O XUMHYECKOM 1 0 0 bu6nmorexa LIOK
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paBHOBecuH. DAKTOPHI, BIHUSIOLINE 27.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOW PEAKITUH H
MOJI0KEHHE XUMUYECKOTO
paBHOBECHS
10 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE bubnnorexa [IOK
peakuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust IIEKTPONTUTHYECKOU
11 nccoruarmu. CUIbHEIE U cIa0ble Bubmorexa LIOK
s HHat. 04.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
12 HMonurle ypaBHEHUS PEAKIINI Bubmorexa IIOK
P peartt 09.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
13 OCHOBaHMM B CBETE NPEICTABICHUN bubnuotexa [IOK
00 3JIEKTPOIUTHUECKOM 11.10.2023 |  https://m.edsoo.ru/00add5d8
IUCCOLMAIINT
XUMHUYECKHUE CBOMCTBA COJICH B
14 CBETE IIPEACTABICHUN 00 Bubmorexa LIOK
pelt . 16.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLUAIIUU
15 IlousiTHe o TUAPOIU3E CONEH Bubmaorexa ITOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
16 O06001IeHre U cHCTeMaTU3aIns bubnmorexa [JOK
3HAHWUH 23.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktrueckas padota Ne 1.
17 «Penienne 3KcepuUMEHTAITBHBIX Bubmiorexa [JOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o treme
18 «DIeKTpoIUTHYECKAS TUCCOLIUALII Bubmorexa LIOK
P A HHAL 08.11.2023 | https://m.edsoo.ru/00addecO

XHUMUYECKUE PEAKIIUU B PACTBOPAX)»
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OO01as XxapakTepuCcTUKa rajJoreHoB.

19 XuUMHYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [OK
PMEP 13.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. CojissHas KHCIOTA,
20 XI/IME‘ICCITI/I: cioﬁCTBa MTOJTyYCHHUC bubmorexa LOK
> HOTYH ’ 15.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpaxTrueckas padora Ne 2 o Teme
21 «ITonydeHne CONIHOM KUCIOTHI bubmorexa LOK
A . . ’ 20.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Brruucienust mo ypaBHEHUSAM
22 XAMHAYECKHUX PEAKIIUNA, €CIIH OJUH U3 bubmorexa IOK
P ’ 22.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
23 OO01mas XxapakTepucTHKa SJIEMEHTOB bubnuotexa [IOK
VIA-rpynms 27.11.2023 | https://m.edsoo.ru/00ade64a
AnnorponHbsle MOIU(GUKALIUN CEPHI.
24 Haxoxnenue cepbl 1 €€ coeIUHEHUI bubnnoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
Cepbl
25 CepoBonoponi, CTpOEHHE, bubnmoreka [JOK
du3nUYecKre U XUMUYIECKUE CBOWCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcuanl ceprl. CepHas KHCIOTa,
26 (bn3njec1<nre) u XI/II\EI/I‘ICCKI/IC bubmorexa LIOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMHYECKUE PEAKIINH, JICKAIINE B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a
27 IMOJIYYCHHS CEPHOMN KHUCIOTHI bubmorera [JOK
ya p ' 11.12.2023 | https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arpsi3HeHUE
OKpY’KaroIllel cpesibl COeAMHEHUSIMHU
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cepbl

Brrunciieare MaccoBOU JIOJIH BRIXOAA

bubnuorexa [IOK

28 IIPOJYKTA peakLuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XxapaKTEPUCTHKA 3JICMEHTOB

29 VA-rpynmsl. A30T, bubmmorexa [LIOK
pacrpocTpaHeHHe B PUPOJIE, 18.12.2023 | https://m.edsoo.ru/00adeeab
(du3HYeCKre U XUMUYICCKUE CBOWCTBA
AMMHaK, ero GU3NIECKue 1

30 XUMUYECKHUE CBOWCTBA, MOTYYEHUE U bubmorexa LIOK

> HOYH 20.12.2023 | https://m.edsoo.ru/00adf004
PUMEHEHHE
[IpaxTrueckas padora Ne 3 o Teme
31 «IlonyueHue aMmmuaka, U3y4eHue ero bubmmorexa [IOK
. Y > HYH 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

39 A3oTHas KucnoTa, e€ pusnueckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

33 oOpeHuid. XuMHUYECKOe bubmmorexa [IOK
yAODP ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPY)KAIOIIEH CpeIbI
COCIMHEHUSIMH a30Ta
®ocpop. Oxe ocdopa (V

34 (bocg)o pHa;I KI/I;IfJ'I(}_))Ta q)(blzlljm(qelfﬂe u bubmmorexa [JOK

p o 10.01.2024 | https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOMCTBA, ITOTydCHHE
Hcnonrs3zoBanue gpocdaros B

35 KauecTBE MUHEPAIHHBIX YIOOPECHUH. bu6muoteka LIOK
3arps3HeHue NPUPOTHOUN Cpeibl 15.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu

36 Yriepon, pacpocTpaHEeHUE B bu6mmoteka [JOK
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npupoe, PU3NIECKUEe U XUMHIECKHE 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcupl yriaeposna, ux Gpusnueckue u
37 XHMUYECKHUE CBOMCTRA. bu6mmoreka [IOK
DKOJOTrH4eCcKHe MPoOIeMbl, 22.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriaeposa (1V)
38 VYronpHas KUCIOTa U €€ CoNn bubmorexa LOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o Teme
39 "[Tonyuenue yriaekuciioro rasa. bubnmnoreka [JOK
KauecTBenHas peakiust Ha KapOOHaT- 29.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[lepBoHavanbHbIe MOHATHUS 00
40 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorera [JOK
P » 05.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
41 Kpemnwuii u ero coenuHeHMs bubmorera [JOK
P ! 07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
42 Pemrenne skcnepuMeHTaNbHBIX 3324 bubnmoreka [JOK
1o TeMe «BakHele HeMeTaIbl 1 12.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHCHHUSD)
KontponbHas padota Ne3 mo teme
43 «BaxHeimre HeMeTauTbl U UX bubmorexa [JOK
14.02.2024 = https://m.edsoo.ru/00ae0el8
COCTMHCHHUSI
OOm1ast xapaKTepUCTHKA
44 XAMUYECKHUX IJIEMEHTOB — bu6mmoreka [IOK
MeTa/IoB. MeTayindeckas CBSI3b 1 19.02.2024 @ https://m.edsoo.ru/00ae103e

MCTAJUIMYCCKAA KpHUCTAIUINYCCKas
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pemérka. Pu3nveckre CBOMCTBa
METaJJIOB

XMMHYECKHE CBOMCTBA METAJIOB.

45 DIIEKTPOXUMHUUECKUH P bubmmorexa [IOK
p N pAA 21.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJlIOB
OO6mmme cnocoOBI MOTYICHUS
MetauioB. CruiaBel. BerauciieHus 1o
46 aBHEHUSIM XUMHUUYECKUX PEAKIIAI Bubmiorexa ITOK
P P ’ 26.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKHUT
pUMecH
47 [ToHsiTHE O KOPPO3UU METAJUIOB bubmorexa [IOK
pp 28.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
4
8 Ilenourbie MeTaLIs! 04.03.2024 | https://m.edsoo.ru/00ael4b?2
49 OKcuIbl ¥ THAPOKCUIBI HATPUS U bu6nunorexa [IOK
KaJIus 06.03.2024 | https://m.edsoo.ru/00ael4b?2
50 [Ilen0ouHO3eMENBHBIE METATUIbI — bubnmorexa [IOK
KJIBLMHA 1 MarHui 11.03.2024 | https://m.edsoo.ru/00ael5e8
51 Baxueiimme coe TMHEHUS KAJIBIUI Bubmaorexa ITOK
s t 13.03.2024 | https://m.edsoo.ru/00ael15e8
59 O0600611eHre U cucTeMaTUu3alus bubmmoreka [JOK
3HAHUH 18.03.2024 | https://m.edsoo.ru/00ael5e8
53 XKécTkoCcTh BOJIBI M CTIOCOOBI €€ bubmuorexa [IOK
YCTpaHECHHUS 20.03.2024 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 o Teme
54 "YKEcTKOCTE BOIBI U METOMEI €€ bubmorexa [IOK
" A A 25.03.2024 | https://m.edsoo.ru/00aelaed
YCTpaHCHHS
55 AmoMuHUT bubnuorexa [IOK
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27.03.2024 | https://m.edsoo.ru/00aelc64
56 AmMm@oTepHbIe CBOMCTBA OKCHIA U bubmmorexa LIOK
TUAPOKCH]IA 01.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Keseso 03.04.2024 | https://m.edsoo.ru/00ae1d86
58 Oxcunpl, THIPOKCUIBI U COJTH JKeTe3a bu6nunorexa [IOK
(1) n xxene3a (1) 08.04.2024 | https://m.edso00.ru/00ae35e6
59 O0600611eHre U cuCTeMaTU3alus bubnmoreka [JOK
3HaHUN 10.04.2024 = https://m.edso0.ru/00ae35e6
[IpakTueckas padora Ne 7.
60 Pemenue skcnepuMeHTaNbHBIX 33124 bubnnorexa [IOK
o Teme «BakHeillre MeTaJlIbl U UX 15.04.2024 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Brruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEAKIIHiA, €CITH OJIUH U3
61 peareHTOB J1aH B U30bITKE WIH bub6nmorexa [IOK
COJIEPKUT pUMecH. Beruucienus 17.04.2024 = https://m.edso0.ru/00ae1750
MacCOBOM JJOJIU BBIXOJ1a IPOAYKTa
peakuuu
62 O06o0061IeHre U CHCTEMaTH3aIIHs bubmuorexa [IOK
3HAaHUU 22.04.2024 | https://m.edsoo.ru/00ae1750
KontponbHas padota Ne4 o teme
63 «BaxkHelre MeTauIbl B UX Bubmmorexa [IOK
24.04.2024 | https://m.edsoo.ru/00ae1750
COCTMHECHHUSI»
64 BemectBa u Mmarepuaisl B bu6munorexa [IOK
MOBCETHEBHOM KU3HH YEJIOBEKA 06.05.2024 |  https://m.edso0.ru/00ae3f50
65 XHWMHUYECKOE 3arps3HEHNE bubnmnoreka [JOK
OKPYKaIOIIEH CPeIbI 08.05.2024 | https://m.edsoo.ru/00ae4270
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66 Ponb xumuu B pemieHun 1 bubnmoreka [JOK
9KOJIOTUYECKHUX TTPOOIIeM 13.05.2024 = https://m.edsoo.ru/00ae4270

67 Pezepusblii ypok. O6001eHne u 1 bubnmorexa [IOK
cucTeMAaTH3alHsI 3HAHUI 15.05.2024 | https://m.edsoo.ru/00ae0d0a

68 PesepBHelit ypok. O60011eHNE U 1 bubnmoreka [JOK
CHUCTEeMaTH3aIus 3HAHUI 20.05.2024 | https://m.edsoo.ru/00adb33c

69 PezepBHblil ypok. O60011eHNE U 1 bubnuorexa [IOK
crucTeMaTH3aIs 3HaHUI 20.05.2024 | https://m.edsoo.ru/00ad9ch2

70 0 bu6nuorexa [IOK
https://m.edso00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 69

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne
Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPUAJIBI IJISI YUUTEJIA

1. Yueonuk: O.C.I'abpuensn. Xumus. 8 kimacc. MockBa. M3matenbckuii 10M
«Ipodar. 2013 r. PekomengoBan MO u Hayku PO.

2. « IIporpamma kypca xumuu jiis 8-11 kiaccoB 0011eo0pa3oBaTeIbHBIX
YUpEeKIACHUMN/

O.C.I'abpuensn. —M. : JIpoda, 2010»

3. 'opkoBenko M.IO. [Toypounsie pazpabotku mmo xumuu: 8 kiaacc. — M.:BAKO,

2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubnmoteka [IOK https://m.edsoo.ru/
OopasoBarenbHas miathopma SAKmace https://www.yaklass.ru/
Oo6pazoBarenbublil moptan 1 Cenrsops http://bio.1september.ru/

POII https://resh.edu.ru/
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