MO ITaBnoBckuii pailoH
MynunumansHoe 010 PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
cpennsis oOeodpaszoBarenbHas mkoja Ne 17 umenu Ilerpa denoposuua Puzerns
cena KpacHonaprusanckoro

YTBEPXJIEHO

pelIeHreM NeIaroruyeckoro coBeTa
MBOY COII Ne 17
uM.I1.®.Puzens c.KpacHonaptuzanckoro
MO I[laBnoBckuit paiton
oT 30.08.2023 roga mpotokos Ne 1
IIpencenarens T.H.I'ycpkoBa

N3MEHEHMA B PABOYVYIO [TPOI'PAMMY

ITo xumun

YpoBeHb 00pa3zoBaHus (KJIacc) OCHOBHOE o0miee oOpa3oBanue, 8-9 kiacc

KomnunuectBo yacos 136

IPUHATYIO Ha 3acenanuu nenarorunyeckoro copera MBOY COIII Ne 17 um.I1.dD.Puzens
c.Kpacnonapruzanckoro 31.08.2021 (mpotokosa Ne 1)

Yyutenb pa3paboTYUK IPOrPaMMBbl
Crenenxko Maprapura BsiuecmaBoBHa, vuwrenp xuMun = MBOY COIII Nel7 wum.I1.dD.Puzens
c.KpacHonmaprusasckoro.

[Iporpamma pa3paboTaHa B COOTBETCTBUH C:
e denepaabHBIM I'OCYIAPCTBEHHBIM CTAHIAPTOM OCHOBHOIO 00IIero oOpa3oBaHHs, YTBEPKICHHBIM
npuka3zoM MunucrepcTBa oOpaszoBanus U Hayku Poccuiickon Penepanun oT 17.12.2010 r. Ne 1897
(c m3menenussmMu ot 11.12.2020 1.);
e denepanbHOl 00pa30BATENLHOM MPOrpaMMOIl OCHOBHOI'O OOIIEro 00pa3oBaHMs. Y TBEPKICHHOM
npuka3zoM Munnpocsenenus Poccun ot 18 mag 2023 r.Ne 370
C y4eTOM:

o «KoHuenuus pa3BUTHI XUMHYECKOTO O6Da3OBaHI/ISI B Poccuiickoro denepanum» yTBEpPKIACHHAS

OPOTOKOJIOM 3acenaHus KoJuiermu MuHucTepcTBa IpocBellieHus Poccuiickoit denepaniun ot
30.12.2018r.

e [IpuMepHOM OCHOBHOH 00pa30BaTeabHONM MPOrpaMMbl OCHOBHOTO 0O0IIEro 00pa3soBaHHUs 10 XMMHU
(ogobOpeHa pemieHueM  (peaepaJbHOro  y4eOHO-METOAMYECKOTO OObEeAMHEHHI IO OOIIEMY
00paszoBaHuio, NpoTokoJI ot 8 ampenst 2015 r. Nel/15);

e @enepanbpHol paboueii mporpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus 110 XUMHUH (0a30BEIA YPOBEHD)
g 8-9 kaccoB 00pa3oBaTENbHEIX OpraHUu3alIlHi;

e apropckoil oporpamMmbl O.C.'apuensHa npeaMerHas JuHus yueOHUKoB O.C.[apuensna, 9 kiacc.
Mocksa: «/Ipoda»,2018 r.




INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHHM Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHHs COCTaBlIEHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON MpOrpaMMbl OCHOBHOI'O OOLIEro
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi padoyeil mporpaMmbl
BOCIIUTAHMS M C YYETOM KOHLENIUK NpenojaBaHus y4eOHoro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickoit denepanuu.

[Tporpamma no Xxumuu Aa€T NpeCTaBlIEHUE O LEIsAX, O0IIel cTpaTeruu 00y4eHus, BOCIIMTAHUS U
pa3BUTHs O0YYAIOIIUXCS CPEACTBAMHU y4eOHOTO MpeAMEeTa, YCTaHABIMBAET 00s3aTENbHOE MPEIMETHOE
COJIEpKaHue, MPeLyCMaTpUBacT PAaCIpPEENICHUE €ro Mo KilaccaM U CTPYKTYPUPOBaHHUE IO pasfeiiaM U
T€MaM I@POrpaMMbl 110 XHMHH, OIPEAEISET KOJUYECTBEHHBIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIEP/KaHUsl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCT U3YYCHHSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4yeOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
oIpeiesIseT BO3MOKHOCTH IIPeMeTa Ul pealn3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTPaMMbl Ha YPOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHMA, a Takke TpeOOBaHUI K
pesyabTataM OOyueHHMs XMMHUHU Ha YPOBHE LieJIell M3ydeHHUs MpeIMeTa M OCHOBHBIX BHMJOB Y4eOHO-
[I03HABATEJIbHOM JI€ATEIbHOCTH 00YUaIOIErocs 10 OCBOEHUIO YUeOHOT0 COEpKAHMSL.

3HaHUE XMMUHU CIY)XKMT OCHOBOM A (popMupoBaHHMS MHUPOBO33PEHHUs] OOyyaroIIerocs, ero
IIPEJICTAaBICHU O MaTepualbHOM €IMHCTBE MHPA, BAKHYIO pOJb WUrparoT (opMHpyeMble XHUMHUEH
IIPEJCTAaBICHUS O B3aUMOIPEBPALLECHUAX YHEPIUU U 00 BOJIIOILMU BELIECTB B IPUPOJIE, O MY TSIX PEILICHHS
JI00AJIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, TUIIICBON U
HKOJIOTUYECKOM 6€30MacHOCTH, IPOOIEM 3IpaBOOXPAHEHHUS.

M3yueHne XWMHHU: CIIOCOOCTBYET pealu3allid BO3MOXHOCTEW JJIsi CaMOpa3BUTHS U
(dbopMHUpOBaHUS KyJIbTYpbl JIUYHOCTH, €€ OOIed M (yHKUMOHAIbHOM IpaMOTHOCTH; BHOCHUT BKJAJ B
(dbopMHIpOBaHKE MBIIIJICHUS M TBOPYECKHUX CITIOCOOHOCTEH 00YJarOINXCsl, HABBIKOB UX CAMOCTOSITEITbHON
yueOHOM JesITeIbHOCTH, 3KCIEPUMEHTAIBHBIX U HCCIEeI0BATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MIOBCETHEBHOH JKM3HU, TaK U B IPOPECCUOHATBHON eATEIbHOCTH; 3HAKOMUT CO CeNN(UKOI HAydHOTO
MBILLJICHMS], 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IUIAJA HA €IMHCTBO NPUPOJBI U 4YEIIOBEKA, SABISAETCS
OTBETCTBEHHBIM JTalioM B (OPMHPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH OOYy4YaroIIUXCS;
CocoOCTBYET (HOPMUPOBAHHIO IEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPO/IE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHUE 00YUaAOIINXCS.

JlaHHble HanpaBiieHUs! B 00y4eHUHN XMMUU 00€CTIeunBaOTCs CrIeUpUKON coiepKaHus ydeOHOro
perMeTa, KOTOPbIN SBJSEeTCs NMeJarornuecky aganTHPOBaHHBIM OTPaKeHHEM 0a30BOM HAyKU XMMUHU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHs OPHEHTUPOBAaH Ha OCBOEHHUE
00yYaroIMMHUCS. CUCTEMbI IEPBOHAYAIbHBIX TMOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUHM U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa cofepkaHusi IpOrpaMMBbl 10 XUMHUH c(hOpMUpOBaHA HA OCHOBE CUCTEMHOTI'0 MOX0/1a
K € uzyuenuto. CozepxaHue CKJIabIBAETCS U3 CUCTEMbI OHITUIH O XUMUYECKOM DJIEMEHTE U BEILIECTBE
U CHUCTEMbl MOHATHH O XuMHUUecko peakuuu. OOe 3TH CHUCTEMBI CTPYKTYpPHO OpIraHHU30BaHbI IO
MIPUHLIMITY ITOCJIEIOBATEILHOTO PAa3BUTHUS 3HAHUNA HA OCHOBE TEOPETUUECKUX MPECTABIECHUN Pa3HOTO
YPOBHS:

—aTOMHO-MOJIEKYJIIPHOTO YUY€HHUs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

—Ilepuoanueckoro 3akoHa J[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

—y4YE€HUS O CTPOEHUU aToMa U XUMUYECKOH CBSI3H;

—MpeACTaBICHUN 00 IEKTPOIUTUYECKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX.

Teopetnueckue 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYTOMY, BBITOJIHSS
GyHKIUM OOBSICHEHUS M NPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEW MPaKTUYECKOTO
IIPUMEHEHHUS U TIOJyUYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpamMmbl 10 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHHS O XUMHUYECKON
COCTaBJISAIOLIEN HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI, [IEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHMIO U METOJaM MO3HaHHUS B Hayke. V3ydyeHue XUMHM MPOUCXOAUT C MPHUBJICUYEHUEM



3HaHWI U3 paHee U3YUYEHHBIX YUeOHBIX TpeaMeToB: «Okpysxaronuit Mmupy», «buomorus. 5—7 kmacce» u
«Duzuka. 7 Kiacey.

[Ipy uM3yuyeHUM XHUMHUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH NEATETbHOCTH YeloBeKa M KaK OJHOTO W3
KOMITIOHEHTOB MHUPOBOH KyJIbTYpbl. 3a7ada y4yeOHOro IMpeIMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUW — BaXXHEUIMX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX TIOJIOKEHUH,
JOCTYMHBIX O0O0OIIEHUH MHUPOBO33PEHYECKOTO XapaKTepa, sI3blKa HayKH, B MPUOOIICHUHM K Hay4YHBIM
METOJIaM TIO3HAHWS MPU M3YyYECHUU BEIIECTB M XMUMHUYECKHUX pPEakKiuii, B (JOPMUPOBAHUH U PA3BUTUU
MO3HABATENbHBIX YMEHUN U UX MPUMEHEHUH B yU4eOHO-MIO3HABATEIBHON U yueOHO-UCCIIeI0BATEbCKON
NesITeIbHOCTH, OCBOCHUH MPABUII O€30IIaCHOTO OOpAaIleHHs ¢ BEIIECTBAMH B ITOBCEHEBHOMN JKU3HU.

[Tpu n3yyeHnn XUMHUU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus BaXKHOE 3HaUYEHUE pruoOpenn
TaKHE LEH, KaK:

— ¢opMUpOBaHHE MHTEUIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYJAHHUYECTBY,

CaMOCTOSITENIbHOMY MPUHATHIO PELICHUH, CIOCOOHON aTanTHPOBATHCS K OBICTPO MEHSIOLIUMCS
YCJIOBHSIM KU3HU;

— HampaBIEHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YecKoe MPHOOIIeHHEe O0O0ydYaroIuxcs K
CaMOCTOSITEITLHOW TI03HABATEILHOW JIEATEIHHOCTH, HAYYHBIM METOJaM II03HAHUSA, (DOPMHUPYIOIIHM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

—obecrieueHne  YCJIOBUH, CIIOCOOCTBYIOIIMX  NPHUOOPETEHHIO  OOYYaIOUIMMHCS  OTBITA
pa3HOOOpa3HOW JIEATENbHOCTH, TO3HAHMS M CAMOIO3HAHUS, KIIOUEBbIX HAaBBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUIOB JIEITEIbHOCTH;

— ¢opMupoBanue ob1el QPyHKIIMOHAIBHON U €CTECTBEHHO-HAY4YHOI IPaMOTHOCTH, B TOM YHCJIE
yYMEHUU 0OOBACHSTH U OLICHUBATH SIBJICHUSI OKPYIKAIOIIET0 MUPA, UCIIOIb3Ys 3HAHUS U OTIBIT, TIOJyYECHHbBIS
IpU U3YyYEHUM XUMUH, MPUMEHSATh UX MPH PEHIeHUH MPOOJIEeM B MOBCEIHEBHOW YXU3HU U TPYAOBOI
e TeTbHOCTH;

— ¢opMupoBaHue y OOYYAIOIIMXCS TYMAaHUCTHYECKMX OTHOLICHHWH, MOHUMAHUS LEHHOCTU
XUMUYECKUX 3HAHUM JIJIS1 BHIPAOOTKU IKOJOTHUYECKU 11€TIeCO00Pa3HOTo MOBEEHUS B OBITY U TPYIOBOM
JESATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON CPEibl;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHMsI OOIIeUeIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHpoduis u
HAIpPaBJIEHHOCTH JaJIbHEHIIEr0 00yUYeHHUsI.

OOmiee 49HMCIO YacoB, OTBENEHHBIX IS M3YYEHUS XMMHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezieno), B 9 kinacce — 68 yacoB (2
yaca B HEJEITIO).

COJAEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYECKasl peaKust

Ilepnonnueckuil 3akoH. Ilepnonnueckas cucrema xumudeckux snemenTos [[. Y. Menneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJOB, Kalusl, KalblMsl M HX COEIUHEHUH B COOTBETCTBHUHM C IIOJIO)KEHHEM DJIEMEHTOB B
Ileproanueckoii cUCTEME U CTPOEHUEM X aTOMOB.

CtpoeHue BellecTBa: BUAbI XUMUYECKOM CBSI3U. TUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILLECTBA OT THIA KPUCTAININYECKON PEILIETKN U BUAA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BEHIeCTB. XMMUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K pa3jM4YHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TEHETHYecKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanuss XUMUYECKHX peakUuil MO pPa3IuYHbIM MpH3HaKaMm ([0 YUCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3(P(EeKTy, MO0 M3MEHEHUIO CTENEeHEW OKHCICHUS
XMMHUYECKHX AJIEMEHTOB, IO OOpaTMMOCTH, MO YYAaCTHIO KaTaiau3aropa). JK30- U IHAOTEPMHUYECKHUE
peaxkuu, TepMOXUMUYECKUE YPABHEHHUS.



[TonsiTie O cKOopocTHM XHUMHUYECKOW peaknuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakiusx. [IoHsATHE O rOMOTreHHBIX W reTeporeHHbIX peakuusx. [lonsarue o karanuse.
[TonsTre 0 XUMHYECKOM paBHOBecUHU. DaKTOPbI, BIUSIOUIME HA CKOPOCTh XMMHUYECKOH peakuuu |
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  JJCKTPOHHBIM  OalaHC  OKUCIUTEIhHO-
BOCCTAHOBUTEIILHON PEAKIUU.

CocraBiieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUNH C HCIOJIb30BAHUEM
METOa IEKTPOHHOTO OaaHca.

Teopust 37AEKTPOIUTUYECKON AUCCOUAINH. DICKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMH XUMUYECKOHN CBsi3u. CTENeHb AUCCOLMAIINU.
CunbHbIe U criabble JIEKTPOIUTHIL.

Peaknun moHHOTO OOMEHa. YCIIOBUS TPOTCKAHUS pEaKlIWidi HOHHOTO OOMEHa, IONHBIE U
COKpalllEHHbIE HOHHBIC YypaBHEHMS peakuuil. CBOWCTBAa KHCJIOT, OCHOBAaHMM M COJEH B CBETE
MIPEJICTABICHUA 00 AIEKTPOJIMTUYECKON nucconuanuu. KadecTBeHHbIe peakiuu Ha WOHBL. [loHsATHE 0
TUIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIEJIIMHA KPUCTAITUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIJIOB U
HeMeTaJlJIoB (rpaduTa U aiamasa), CJIOKHBIX BEIIECTB (XJIOpHJA HATPHs), UCCIEI0BAaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKOW peakIuud OT BO3ICHCTBHUS  pa3NUYHbIX  (DAKTOPOB, HCCIIEIOBaHHE
AJEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, Ipoliecca JUCCOLMALMU KHUCIOT, MLIeNo4Yed M cojei
(BO3MOYKHO HCIIOJNB30BaHHE BHUAEO MATEpUAIOB), MPOBEACHHUE OMBITOB, WILIIOCTPUPYIOMIUX MPU3HAKU
MIPOTEKAHUS PEAKIMii MOHHOTO oOMeHa (0Opa3oBaHWE OCaJKa, BBIACICHUE raza, 00pa3oBaHHE BOJbI),
OTIBITOB, WJUTFOCTPUPYIOUINX MIPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHH (TOPEHHE, PEaKIIuU
pa3ioXKeHus, COEIMHEHUs), pacllO3HABAHME HEOPraHWYECKUX BELIECTB C IOMOILIBIO KaueCTBEHHBIX
peaxiuii Ha HOHBI, PELICHUE SKCIIEPUMEHTABHBIX 3a7a4.

HemeTtanbl 1 MX coeIUHEHUS

Bogopon — snemeHT u mpoctoe BeuiecTBo. HaxokaeHue Bogopoda B Mpupoje, PU3ndeckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITIOCOOBI MOTYUEHHUS.

OO6mas xapakTepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucyenus. CtpoeHne U pU3n4YecKre CBOMCTBA MPOCTHIX BEIIECTB — raJlor€HOB. XUMUYECKUE CBOICTBA
Ha MpUMepe XJIopa (B3auMOJICHCTBUE C METAIITIaMU, HEMETaJUIaMH, 1eo4aMu ). XjaopoBoaopo . ComnsHas
KHMCIIOTa, XMMHMYECKHE CBOMCTBa, IOJIydeHUE, NpUMeHeHue. JleficTBue Xjopa M XJIOpPOBOJOpOJa Ha
OpraHu3M uejoBeKka. BakHeilne XJI0puIabl U UX HAX0XKACHUE B IPUPOJIE.

O6mas xapakrepucTrka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHune M (PU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTtponHbsle MOAM(UKALMU Kuciopoaa U cepbl. Kuciopojq — 31€MEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kucinopoma B mpupoje, (pu3Myeckre M XUMHUYECKHE CBOMCTBa (peaklUu TOpPEHUs).
[Ipumenenne kuciopoaa. CrocoObl MOMydeHHs] KUCIOpoAa B JaOOpaTOpUU M TMPOMBIINIIIEHHOCTH.
KpyroBopoT kucnopo/a B npupoze. XuMruueckre cBoicTa cepbl. CepoBOI0OpOa, CTpOeHHE, GU3NYECKUE
U XUMHYecKue cBoicTBa. OKCHUIBI Cepbl KaK MPEICTAaBUTENN KHCIOTHBIX OKCUAOB. CepHasi KUCIOTa,
bu3nyuecKkue U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENS Kilacca KUCIOT U CIelu(UIecKue).
XUMUYECKHE peaklMH, JIeKaIlhie B OCHOBE MPOMBIIUIEHHOIO Croco0a MOJTYYEHHs] CEpPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kuciaoTbl. ConM CepHOM KHUCIOTHI, KaYeCTBEHHAsl peakius Ha Cyib(aT-HOH.
HaxoxneHne ceppl M €€ COEIMHEHMM B IpUpoAe. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeabl
COCJMHEHUSIMH cepbl (KHCIOTHBIE JOXKIHM, 3arps3HeHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
MIpeI0TBPALLECHUSI.

OO6mmas xapakTepucTuka 31eMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIS
CTETIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B Mpupoje, (PpU3MUecKHe U XMMHUYECKHE CBOICTBaA.
KpyroBopot azora B mpupome. AMMHaK, €ro (U3MYECKWe U XUMUYECKHE CBOWMCTBA, MONyYEHUE U
npumeHnenue. Conmn aMMOHUS, UX (U3MUECKUE U XMMHYECKUE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peaxius Ha MOHbI aMMOHHUS. A30THas KUCIIOTa, e€ moiyueHue, (U3nuecKue U XUMHUYECKHUEe CBOMCTBA
(oOmue kak mpeacTaBUTENS Kiacca KUCIOT W crnenududeckue). Vcmnonap30BaHne HUTPATOB M COJICH



aMMOHHS B KaueCcTBE MHUHEPATBHBIX YyJIOOpeHHH. XHMHUYECKOE 3arpsi3HEHUE OKpYKAIoIIEeH Cpelbl
COCMHEHUSMH a30Ta (KUCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa, MOYBBl M BOomoémoB). dDocdop,
ajutoTpornHbie Moaudukanuu docdopa, puzndeckue u xumudeckue cpoiictBa. Okcuna docdopa (V) u
docdopHas kucnora, GpU3MUECKUE U XUMHYECKHE CBOMCTBA, MoiydeHue. Mcmonp3oBanue docdaro B
KauecTBE MUHEPAIbHBIX YAOOPEHUH.

OO6mmas xapakTepuctuka 31eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepPHBIC
CTETIeHU OKUCIJICHHUA. YTJepo/l, aJUIOTPOITHbIE MOAU(DUKAIINY, pacpOCTPaHEHHUE B IPUPOJIE, PU3UUECKHE
U XuUMu4eckue cBoicTBa. Ancopobums. Kpyrosopor yriepona B mpupozae. Oxkcuabl yriiepoja, UX
¢bu3znuecKkue U XMMHYECKHE CBOICTBA, EHCTBUE HA >KUBbIE OPraHU3MbI, MOJyUYEHUE U MPUMEHEHHUE.
DKosornyeckue mpoOIeMbl, CBsI3aHHBIE ¢ OKCUAOM yrieposa (IV), runoresa riao06anbHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBINA 3P (deKT. YTonbHAas KUCIIOTa U €€ COJIH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojlyyeHue u npumeHenue. KadectBeHHast peakuus Ha KapOoHAT-HOHBL. Vcnonap3oBaHne KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanpHbIC TOHATHA 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHHSX yriepoja (MeTaH,
3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, TNIMIEPHH, YKCYCHast KuciaoTa). [IpupoHbie HCTOUHUKH YTIIEBOAOPOIOB
(yromp, mpupomHBIA Ta3, He(PTb), MPOAYKTHl HX THepepadboTku (OeH3WH), MX pOJb B OBITY U
MPOMBIIIIEHHOCTH. [IoHsATHE 0 OHONOrHUecKH Ba)XKHBIX BEIIECTBAX: JKUpax, OelKax, yriaeBojaax — U ux
poJIu B )KM3HM yesoBeka. MaTepraibHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usznueckne 1 XMMUYECKHE CBOWCTBA, MOJlydeHHue U npumMeHenue. CoeTuHeHHs
KpeMHusi B mnpupoae. OOume mnpencraBieHus o0 okcunue kpemHus (IV) u kpemHHEBOW Kuciore.
Cunukatel, UX HUCIIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTU. BaxkHeine cTpouTenbHbIe MaTepHallbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [Ipobmembl 0e30MacHOr0  HMCIOJIH30BAHUS
CTPOMUTENbHBIX MaTePUasIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3lloB HEOPraHMYECKHX BEIECTB, CBOICTB COJSHOW KHUCIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX pEAaKIMi Ha XJIOPUA-WOHBI M HAOJIOJCHHE NPU3HAKOB HUX MPOTEKAHHS, OIIBITHI,
oTpaxawiiue (Qu3ndeckue U XUMHYECKHE CBOWCTBAa TaJOr€HOB M UX COCIUHEHHH (BO3MOXHO
UCIIOJIb30BaHNUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHME C 00pasllaMd XJIOpPHUIOB (TaJOre€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HCII0JIb30BAaHHE BHIEOMATEPUAIIOB),
HabJto/leHue nporecca oOyrauBaHuUs caxapa I0j JeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI,
M3yYeHUe XUMUYECKHUX CBOUCTB pa30aBIeHHON CepHON KMCIOTHI, TPOBEJCHNE KaueCTBEHHOW peakIuy Ha
cyab(daT-uoH M HaAOJIIOJeHUE NMpU3HaKa €€ MPOTEeKaHHs, O3HAKOMIJIEHHE ¢ (U3MYECKHMHU CBOICTBaAMH
a3ota, ¢pochopa U UX COeAMHEHHUH (BO3MOKHO HCIOIb30BaHUE BHIE€OMAaTEPUANIOB), 00pa3iaMy a30THBIX
u ¢GochopHBIX yAOOpEeHHH, MOTydeHue, cOOMpaHue, paclo3HaBaHWE M W3yUYEHHUE CBOMCTB aMMHUaka,
NIPOBE/ICHUE KA4YeCTBEHHBIX PEaKUMH Ha MOH aMMOHHUS U (ochaT-MOH M H3y4YEeHHUE MPHU3HAKOB HX
MIPOTEKaHUs, B3aUMOJAECWCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), U3YyUEHHUE MOJENIel KPUCTANIMUECKUX PEeIETOK aamasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE C IPOLIECCOM aICOPOLIMH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOra3a, NojJy4yeHne, CoOOupaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB YTIEKHCIOTO
ra3a, MpoBeJIEHUE KAaueCTBEHHBIX peaklMii Ha KapOOHAT M CWJIMKAT-MOHBl U M3y4YEHHE MPU3HAKOB HUX
NpOTeKaHMUs,  O3HAKOMJICHME C  MPOJYKUMEH  CHJIMKATHOW  MPOMBIIUICHHOCTH,  pelIeHHe
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHele HeMeTabl U UX COeIMHEHUS».

MeTanbl M MX COeIMHEHHUSs

OO6mmas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJVIOB Ha OCHOBAHHM UX IOJOXKEHHS B
Ilepuoanueckoii cucreme xumuueckux aeMeHToB JI. M. MenzaeneeBa u crpoenus aromoB. CTpoeHue
MeTaIoB. MeTtajinyeckasi CBSI3b U METaNIMYecKasi KpUCTaJUIMueckas pemérka. DNeKTPOXUMUYECKUI
psAa HampsbkeHW MeTayioB. Du3MUecKMe M XUMHUYECKHe cBoicTBa MerayuioB. OOmmue crnocoOsl
noytydeHus: MetaiioB. [IoHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyT'YH, JIOPATIOMUHHM, OpOH3a) M UX IPUMEHEHHE B ObITY M IPOMBIIIIEHHOCTH.

[Ilenounbie MeTayuibl: mNoJOXKeHUE B lleprmoandeckol cucTeME XUMHYECKHUX 3JIEeMEHTOB /I.
W. MenieneeBa, CTpo€HUE X aTOMOB, HAXOKJIEHUE B Npupozae. PU3nyecKkue U XMMUYECKHE CBOMCTBA



(Ha mpumepe HaTpus U Kaius). OKCUABI U TUAPOKCUABI HaTpus U Kanus. [IpumeHeHHE IIEeT0YHBIX
METaJUIOB U UX COECIMHEHUM.

[[{erouHO3eMeNnbHBIE METAJUIBI MATHUW M Kaibluil: nosoxeHue B I[lepmoamueckoil cucreme
xuMH4ueckux emeHToB [1. 1. MenaeneeBa, cTpoeHHE UX aTOMOB, HaX0KJICHUE B Ipupoie. Pusnyeckue
U XMMUYECKHE CBOWCTBA MarHus W Kaiblusl. Baxueiimue coequHeHUs Kaublus (OKCHI, TUAPOKCHUI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

Anmtomunuii: nosnoxxenue B [lepronnueckoit cucteMe xuMuueckux 3yemeHToB . . Menpaeneena,
CTPOEHHUE aToma, HaxokjaeHue B mpupoje. Duznueckne MW XUMHUYECKHUE CBOMCTBA AIIOMUHUSL.
AmMpoTepHbIe CBOICTBA OKCHJIA U TUPOKCUIA ATTIOMUHUS.

Kene3o: nonoxenue B Ilepuoguueckoin cucremMe xumuueckux annemeHtoB J[. M. Menneneesa,
CTpOCHHE aToMa, HaxoxAeHue B mpupone. Pusznyeckue W XUMHUYECKHE CBOMCTBA jkene3a. OKCHIIBI,
ruapokcu bl ¥ coiu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C 00pa3llaMH METaUIOB M CIUIABOB, WX (DM3MUECKUMU CBOWCTBAMU, U3YYCHHE
pE3yJIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KAJIbIUS U HATPHUS C BOAOW (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPUATIOB),
UCCIIEIOBAaHNE CBOWCTB JKECTKOW BOJBI, IMpollecca TOPEHHs jKejle3a B KHUCIOpoAe (BO3MOXKHO
WCII0JIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAY€CTBEHHBIX PEAKIIMNA HAa MOHBI: MArHUS,
KaJIbIIMS, JIFOMUHUS, IMHKa, sxene3a (II) u xxenesa (III), menu (II), HaGnroaeHUE U OMMCaHUE TTPOLIECCOB
OKpalllMBaHUsl IUJIJAaMEHU HWOHAMH HaTpus, Kaius ¢ KaiblUs (BO3MOXXHO  HCIIOJb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAaHUE aM(POTEPHBIX CBOMCTB IMAPOKCUAA aTIOMUHUS U THIPOKCHIA IIUHKA,
pelieHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeine MeTauibl U UX COSTUHEHUSD.

XuMHSA U OKpYsKaK0LIas cpeaa

BemiectBa u maTepuaibl B MOBCEITHEBHOM KU3HM YelloBeKa. bezonacHoe ncronb30BaHue BENIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momols mpu XUMHYECKHUX 0YKOTaX U OTPABICHHSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXarolend cpeasl (mpeenbHas JOIMyCTUMAasi KOHIEHTpaIus
Beniects, nanee — [1JIK). Ponb Xxumuu B pelieHnn 3K0JI0TUYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Mescnpeomemmoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€W MPU U3YYEHUH XMMHUH B 9 KJlacce OCYLIECTBISETCS Yepe3
HCIIOJIH30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK U TOHSATUH, SIBJISIONINXCS CUCTEMHBIMHU
JUISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4dHbIH (DakT, TUmores3a, 3aKOH, TEOPHSs, aHAJU3,
CUHTE3, KIacCH(UKaIus, NEePUOANUYHOCTh, HAOMIOJACHNUE, YKCIIEPUMEHT, MOJCIUPOBAHKUE, U3MEpPEHUE,
MO/ICJIb, SIBJICHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MAaTEPHUAIIBI.

®du3nka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JJICKTPUUYECKUN 3aps]l, TPOBOJHUKH, IOTYINPOBOJHUKHU, IUDIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHME BEIIECTBa, Ta3, pacTBOpP, PacCTBOPHUMOCTb,
KpUCTAJUTMYECKasi PEIMIETKA, CIUIaBbl, (PU3MUECKHE BEIMYMHBI, €IUHUIIBI H3MEPEHHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEPAJIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE TMOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE pe3ybTaThl OCBOCHUSI TPOTPAMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHuUs TOCTUTAIOTCS
B xo0/i¢ 00y4eHHs XUMHUHM B €IMHCTBE Y4eOHOW M BOCIUTATENLHOUN NEATEIHbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMA  POCCHUCKHMH  COIIMOKYJbTYPHBIMA W  JyXOBHO-HPABCTBEHHBIMU IIE€HHOCTSIMU,



IPUHATBIMU B O0ILIECTBE MPaBUIIAMU U HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT IPOLieccaM CaMOIO3HAHUS,
CaMOPAa3BUTHUS U COLMATM3AINN 00yYaIOIIUXCA.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOLIMXCSl PyKOBOACTBOBAThCSA CUCTEMOI
MO3UTHUBHBIX [IEHHOCTHBIX OPHEHTAIMI U PACIIMPEHUE OIIbITA JESITEIbHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HACJIE/INI0, TOHUMAaHUS 3HAYEHUSI XMMUYECKON HAYKH B )KM3HHM COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH
BJIAJIeTh JIOCTOBEpHOW HH(pOpMaIMed O TMEepeloBbIX JOCTUKEHUAX M OTKPBITHUSIX MHPOBOW U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U OOILECTBA,

2) rpasKIaHCKOro BOCIIMTAHUS:

NPECTABICHUS O COLMATBHBIX HOPMAX M MPABUIIAX MEKIMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOLIECTBEHHO IOJIE3HOH, Yy4eOHOMCCIeI0BaTENbCKOM,
TBOPYECKON M JPYTruX BUAAX JEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOH NESTEIBbHOCTH
IPU BBIOJHEHUN YYEOHBIX, [O3HABATEJIbHBIX 337a4, BBIIOJHEHUM XHMHYECKUX HKCIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMAHHUIO W B3aWMOIIOMOIIH B IPOIECCE ITOU
yueOHOI JeqTeNnbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEAECHUE U IOCTYIKH CBOMX TOBapuIlel c
MO3UIIMY HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIIEACTBUH IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOH pPEaKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIME OCHOBY JJIsl IOHUMAaHMsI CYIIHOCTH HAy4YHOU
KapTHHBI MHpa, MPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHPOJIBI, B3aMMOCBS3SIX
YeJI0BEKa C MPUPOJHOM Cpeod, O poJid XUMHUM B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH; M03HaBaTEIbHbIE
MOTHUBBI, HAllpaBJICHHbIC HA IOJIyY€HHE HOBBIX 3HAHHWW 1O XUMHH, HEOOXOIUMBIC IS OOBSICHEHUS
Ha0JII01aeMBIX IIPOLIECCOB U SIBJIECHUH, II03HABATEIbHON, HH(OPMALIMOHHON M YNTATEIbCKON KYJIbTYPHI,
B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIHOW pabOTHl ¢ y4eOHBIMH TEKCTAaMH, CIPABOYHOU JIUTEPATypOil,
JOCTYIHBIMU TEXHUUYECKUMH CpeJICTBAMM HH(OPMALMOHHBIX TEXHOJIOTUH; MHTEpEC K OOYyYEeHUIO U
MO3HAHUIO, JIF0003HATENBHOCTb, FOTOBHOCTh M CIOCOOHOCTh K  CamM0O00pa3oBaHUIO, MPOEKTHOW U
UCCIIEI0BATENbCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YpPOBHS OOy4YeHHs B
JaTbHEHIIIEM;

4) ¢popmMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHME [IEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3JI0pOBbIIl 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HENpUATHE BPEIHBIX MpPUBBIUEK (YMOTpeOieHus
QJIKOTOJI5, HAPKOTUKOB, KYpeHHs ), HEOOXOIUMOCTH COOJIIOICHUS TTPaBUII 0€30MaCHOCTH TTPU 00paIlleHUN
C XMMMUYECKUMHM BEIIECTBAaMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K MPAKTHUECKOMY M3yUYeHHIO MPOo(eccHii U TpyAa pa3IndHOro poJia, yBaXKEHUE K TPYAY
U pe3ysbTaTaM TPYJIOBOH NESATETHHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHHUN
MOXUMHH, OCO3HAHHBIN BBIOOP MHIMBUAYAIBHOW TPAEKTOPUHU MPOAOIDKEHHS 0Opa3oBaHMS C y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB W MOTpeOHOCTEH,
yCIIEMIHOM Mpo(ecCHOHANBbHOW JAEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHUH, T'OTOBHOCTBH
alanTHPOBATHCS B MPO(ECCHOHALHON Cpefie;

6) 3K0JI0rM4eCKOr0 BOCIIHTAHHUS:

HKOJIOTHYECKH TIeTIeCO00pa3HOe OTHOIICHUE K TIPUPO/Ie KaK NCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHMs, TOHUMaHHE [IEHHOCTH 3[J0POBOT0 U OE€30MaCHOTr0 00pa3a KU3HU, OTBETCTBEHHOE

OTHOIIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IICHHOCTH
coOIOIeHHsT TIpaBU 0€30MacHOrO MOBENEHHs MpH paboTe C BElEeCTBAMHU, a TaKXKe B CUTYalUsX,
YTPOXKAFOIIUX 3I0OPOBBIO U YKU3HHU JTFOICH;

CHOCOOHOCTH TMPUMEHATHh 3HAHUS, TOJTy4aeMble NMPU W3YYEHUM XUMUH, JJIS pelIeHHs 3ajad,
CBA3AHHBIX C OKPYXXAIOLEHd NPUPOAHOW CPENOM, NI MOBBIILEHUS YPOBHS SKOJOTUYECKON KYJbTYpHI,
OCO3HAHMA TIIOOAJIBHOIO XapakTepa HKOJOTHYECKUX MpoOIeM M IMyTed HX PpEeHIeHUs MOCPEICTBOM



METOJIOB XHMHH, DKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA MM B IO3HABATCIIBHOW,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEMETHBIE PE3YJIbTATHBI

B cocraBe MeTranmpeaMETHBIX pE3yJNbTaTOB BBIACIAIOT 3HAUMMble JUIs  (HOPMHUpPOBAHUS
MHUPOBO33PEHUS

oOuieHay4YHble TOHATUS (3aKOH, TEOpHs, HPHUHLMII, Tunore3a, (¢GakT, cucTeMa, Ipolecc,
IKCIIEPUMEHT U JIPYroe.), KOTOPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpeaMeTax |
MO3BOJISIIOT HA OCHOBE 3HAHMM U3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O LIEJTOCTHON HAyYHOI
KapTUHE MHpa, M YHUBEpPCAIbHbIC Yy4eOHBIC JEHCTBUS (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
PEryJISTUBHBIC), KOTOpbIe OOECHeurnBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YICOHOM JIeATEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3zoBble Jjornueckue aeiicTBus:

YMEHHUS HCTOIb30BATh MPUEMBI JIOTHYECKOTO MBIILICHUS MPU OCBOCHUHM 3HAHUU: PACKPHIBATH
CMBIC XUMHUYECKUX MOHITHH (BBLIEIATh MX XapaKTEpHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3H C
JOPYTHUMH TIOHSITUSIMHU), HCIIOJIB30BATh TOHSATHUS JJII OOBSCHEHUS OTACITBHBIX (DaKTOB U SIBIICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUU ISl KIIACCU(PUKAIUU XUMHUUYECKHUX BEIECTB U XUMUYECKUX PEaKIIUM,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEX]y OOBEKTaMH HM3YyYEHHs, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbBIE, 10 aHAJIOTUH), I€1aTh BHIBOJBI U 3aKIIOYCHHUS,;

yMEHHE TMPUMEHSATh B IIPOILIECCe TO3HAHMS TOHATUS (MPEIMETHBIE W METamnpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEMbIE B XUMUU, TPEOOPA30BHIBATH HIMPOKO IPUMEHSIEMbIE
B XUMHUHU MOJICTIbHBIC MPEJICTABICHUS — XUMHUSCKUAN 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas (popmyra u
ypaBHEHHE XMMHUYECKOW PEaKIMH — MPU PEHICHUH Y4eOHO-TIO3HABATENBHBIX 337ay, ¢ YYETOM ITHX
MOJICJIbHBIX TPEJCTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH H3Y4YaeMBbIX
O0OBEKTOB — XHWMHUYECKUX BEIIECTB W XUMHUYECKHX pPEaKIUi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEJCTBEHHBIE CBSI3H M MPOTUBOPEUUS B H3yIa€MbIX MPOIIECCaX U SIBJICHUSX.

ba3oBbie ucciegoBaTebCKe 1eHCTBUSA

YMEHHE UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
KauecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

NpUOOpETEHUE OMbITa MO I[UIAHUPOBAHHWIO, OPTaHU3AllMM U TPOBENCHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJIOM IMPOIECcca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro
pesynbTar, (opmynupoBaTh O0OOOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEeHHE BbIOMpaATh, aHAJIM3UPOBATh M WHTEPIPETHPOBATH MHOOPMAIMIO PA3IUYHBIX BUAOB U
dbopM TpeInCTaBICHUS, MONyYaeMyl0 M3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISpHAs JHTEpaTrypa
XUMHUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE MMOCOoOUs, pecypchl MHTepHeTa), KPUTUUYECKH OlLICHUBATh
MIPOTUBOPEUYUBYIO M HETOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHE TPUMEHATHh pa3IMyHbIe METOJbI M 3alpOChl MPHU TMOWUCKE W OTOOpe MHpopMmanuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsi BBIMOJTHEHHUS YYEOHBIX W TIO3HABATENbHBIX 3a7ad
OMpeNeEHHOTO THUMA, NPHOOpPETEeHHE OmMbITa B O0JIACTM  HCMOJB30BaHUS MH(DOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJAJACHUE KYJIbTYpOH AKTHUBHOTO WCIOIb30BAHUS PA3TUUYHBIX
MMOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTHUMAIBHYIO (popMy MpeacTaBiIeHUsT HHOPMAITUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMH CXE€MaMH, JuarpaMMaMu, IPYTUMHU ¢GopMamMu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHE HCIOJIb30BaTh W aHAIM3MpOBaTh B IIpollecce Y4eOHON ©  HCCIenoBaTeNbCKON
NEATETLHOCTH WH(GOPMAIUIO O BIMSHUHM TPOMBIIICHHOCTH, CEIhCKOTO XO3SMCTBA W TpPaHCIOpPTa Ha
COCTOSIHUE OKPY KaroLEH IIPUPOIHON CPEBI.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJe Auaiora u (Wiu) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMOn
TeMbI, (POPMYITHPOBATH CBOU MPETI0KEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHS TPEJICTABIISITh TOJMYyYEHHBIC PE3yJIbTAaThl TO3HABATEIHLHOW JEATEIHHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3CHTALUIO0 PE3yJIbTaTOB BBHIMOIHEHUS XUMHUYECKOTO 3KCIepUMEHTa
(;1abopaTopHOTrO OMBITa, JTA0OPaTOPHOW pPabOTHl MO WCCIEAOBAHUIO CBOWCTB BEHIECTB, y4eOHOTO
MIPOCKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JIESATENIbHOCTH TPU PEIICHUH BO3HHMKAIOUIMX MPOOJeM Ha OCHOBE yuéra 00Iux
WHTEPECOB M COTJIACOBaHUs TO3WNMA (0OCYXKACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX JCHCTBHI, OMpejesieHne KPUTEPHEB IO OIEHKE KAayecTBa BBHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHHBepPcaJbHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEIbHO OMNPENENsATh UEeIN JEITeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBISTD,
KOHTPOJMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESATENLHOCTb, BHIOMPATh Haubolee
3¢ (heKTHBHBIC CTIOCOOBI pelIeHNs YIEOHBIX U MTO3HABATEIIBHBIX 33/1a4, CAMOCTOSATEIHLHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIOKEHHBINA alTOPUTM JACHCTBUI MPHU BBHIOJHEHUH 33/IaHUN ¢ yU4ETOM MOTyUYeHUS
HOBBIX 3HAHUH 00 HN3y4aCMbIX 00BEKTAX — BCIICCTBAX M PCaKIHAX, OLHCHHUBATH COOTBETCTBUC
MOJIyYEHHOTO pe3yJibTaTa 3asBICHHOHN LelIH, YMEHHE MHCIIONb30BaTh U aHAIM3UPOBATH KOHTEKCTHI,
IpeijiaraéMble B yCJIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO  00S3aTENBHOTO  COJIEPIKaHUSA,
YCTaHOBJICHHOTO JaHHOU (henepanbHOM pabodeil mporpaMMoil, BBIACISIOT: OCBOCHHBIE 00YUYarOIIUMHUCS
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IeHCTBUH, crierupudecKue Juisi MpeaMeTHOW 001acTu « XUMHUS»,
BHUJIBI JICSITEIBHOCTH TIO TIOJYYEHWIO HOBOTO 3HAHUA, €ro HWHTEPIpPETalnH, MPeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3TTUYHBIX YU€OHBIX U HOBBIX CUTYaIIUsX.

K xonIty oOydenus B 9 kijiacce mpeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOLUXCS YMEHHI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSITHH: XMUMHYECKHUN JJIEMEHT, aToM,
MOJIEKYyJIa, HWOH, KaTUOH, AaHWOH, IIPOCTOE€ BELIECTBO, CIIOKHOE BEIIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKUCIEHUS, XMMUYECKasi peaklus, XMMHAYECKasl CBA3b, TEIUIOBOM
3¢ (deKT peakinu, MOJb, MOJISIPHBII 00BEM, paCTBOP, SJEKTPOIHUTHI, HEINEKTPOIUTHI, AIEKTPOIUTHIECKAs
JUCCOIIMAITUS, PEaKIM HWOHHOTO OOMEHa, KaTaliu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE WU
HeoOpaTHMbIE PEaKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHCJICHUE U BOCCTAHOBJICHHE, AJJIOTPONHs, aM(POTEPHOCTh, XUMUYECKas CBs3b (KOBAJIEHTHAs, HOHHAS,
MeTaJlJTN4ecKasi), KpUcTaindeckas peméTka, KOppo3us METauioB, CIUIaBbl, CKOPOCTh XHUMHUYECKOH
peakuuu, npeaenbHo qonyctumMas konuentpamus [1/IK Bemectsa;

o WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKMX TOHSTHM W TNPUMEHATH 3TH
TIOHSTHS MPU OTIMCAHUH BEIIECTB M X MPEBPAIICHUH;

o MCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJIsi COCTaBICHUS (DOPMYIT BEIIECTB M YPABHEHUIA
XUMHYECKUX PEAKIIUiL;

o ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJIC)KHOCTD BEIIECTB K OMPEICIEHHOMY KJIacCy COCIMHEHH TI0 hopMyiam,
BUJI XUMUYECKOU CBSI3U (KOBAJIEHTHAS, MOHHASI, METAJUTHUECKAasl) B HEOPTaHUYECKUX COSAMHEHUSIX, 3apsi
HMOHA TI0 XUMHUUYECKOU PopMmylie, XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHX COCAMHEHUH,
TUI KPUCTAIUTMYECKOMN pEeIETKU KOHKPETHOTO BEIIECTBA;



. packpsiBaTh cMmbici [lepuoanyeckoro 3akona /. . MenzaeneeBa u AeMOHCTPUPOBATH €TI0
MMOHMMAaHKE: OMKICHIBATh U XapaKTepHU30BaTh TaOMnuHy0 Gopmy [leproandeckoit CHCTEMbI XUMUYECKUX
JJIEMEHTOB: pa3/inyaTh IOHATHS «IJaBHasg mnoarpynna (A-rpynmna)» u «mnobounas noxarpynna (b-
rpy1Ia)», Majabie U OOJBIINE TIEPUOJIBI, COOTHOCHTH 0003HAYCHHSI, KOTOPHIC UMEIOTCS B IEPUOAHYECKOM
TabJyule, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
sqipa, o0IIee YKCIO DJIEKTPOHOB M PACHPEICIICHUE WX MO 3JEKTPOHHBIM CIIOSIM), OOBSCHSATH 00IIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U UX COCIMHEHUH B Mpejesiax MajbIX MepUuoJI0B U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

. KJIacCU(UIUPOBATh XMUMHUYECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (IO YHCIy W COCTAaBYy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(dexTy, mo
M3MEHEHHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMKICHIBATE) OOIINE U CIICU(DUICCKUE XUMUIECKUE CBOMCTBA MPOCTHIX
U CJOXHBIX BEILIECTB, IMOJTBEPKIasi OMHCAHHME MPUMEPAMU MOJEKYJSPHBIX U WOHHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

. COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON NUCCOLMALUU KHUCIIOT, LIENIOYed U COJEH,
MIOJTHBIC ¥ COKPAIEHHBIE YPaBHEHUS pEeaKIMil HOHHOTO OOMEHa, YpaBHEHHS PEaKIIii, TOATBEPKIAIOIITUX
CYIIIECTBOBAHHE FCHETUYECKOM CBSI3U MEX/y BEIIECTBAMHU PA3IUUHBIX KJIACCOB;

. pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO 0ajaHca ITUX PeaKIuii;

. MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILIEHUI B PA3IMYHBIX YCIOBUSAX;

. BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JOJII0 XUMHYECKOr0 3JeMeHTa 1Mo (opMysie COeAMHEHHs, MAacCOBYIO IOJIO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOM peaKIuu;

. coOnrofaTh MpaBWia TOJb30BAaHUS  XMMHUYECKOW TOCyIod U JabOpaTopHBIM
o0opy/loBaHWEM, a Tak)Ke TpaBHia OOpANICHUS C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIHUSMHU IO
BBITIOJTHEHUIO JJa00PaTOPHBIX XUMUYECKIX OMBITOB 0 OMYUEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(amMmaka u yrieKucioro rasa);

. MPOBOJIUTh PEAKIMH, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB pPa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMua-, HoAUA-, KapOoHat-, pocdar-, cunmkar-, cynbdar-,
THIPOKCHUI-UOHBI, KATHOHBI aMMOHHUSI U HOHBl U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

. MIPUMEHATh OCHOBHBIE OIEPALMUA MBICIUTEIBLHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, OO0O0OIEHHe, CUCTEMATH3aIUIO, BBIIBJICHHWE NPHUYUHHO-CIEACTBEHHBIX CBSI3€d — IS
M3YUYEHHUs CBOMCTB BEUIECTB M XUMHUYECKHUX pEAKIMI, €CTECTBEHHO-HAay4YHbIE METOJbl IMO3HAHMS —
Ha0JII0/IeHUE, U3MEPEHNE, MOIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH ).



