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HOACHUTEJBHASA 3AIITMCKA

[Iporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsI COCTABICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, mpeacrabieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (eepaabHOI
paboyeii mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHIIETIIIMHU MIPernoaBaHus yd4eOHOTO mpeameTa
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[TporpaMmma o xuMuM Ia€T MpeACcTaBIECHUE O LENsIX, o0IIel cTpaTerui 00y4eH s, BOCITUTaHUS
U pa3BUTHUS 00YYAIOLINXCS CPEACTBAMH YU€OHOT0 IpeaMETa, YCTaHABIMBAET 00s13aTeIbHOE
IIPEIMETHOE COZIEp’)KaHNe, IPEyCMaTpPUBAET PacpeIeIeHHE €0 10 Kjlaccam U
CTPYKTYPHUPOBAHUE T10 pa3zesiaM U TeMaM MPOrPaMMBbI [0 XMMHHU, OIIPEIeIIseT KOJTMYECTBEHHBIE
Y Ka4€CTBEHHBIE XapaKTEPUCTUKU COIEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCTh
U3YYEHHUS XUMHUH C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU yueOHOTrO
polecca, BO3paCTHBIX 0COOEHHOCTEN 00y4JaroIuXCcsi, ONpeaessieT BO3MOKHOCTH MpeaMeTa JIst
peanu3anuy TpeOOBaHUH K PE3ysIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MTPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHus, a TAaK)Ke TPEOOBAHM K pe3yJbTaTaM 00yueHUs XUMUN
Ha YPOBHE 1eJIei 3ydeHHs MPEeAMETa U OCHOBHBIX BUJOB yueOHO-T03HABATEIbHON
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO YYEOHOTO CO/IepIKaHUSL.

3HaHUE XUMHHU CIIY>KUT OCHOBOH JUTst (YOpMUPOBAHHSI MUPOBO33PEHHUSI 00yJarOIErocs, ero
IpEeCTaBICHUN O MaTepHATbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
NPECTABICHUS O B3aMMOINPEBPALICHUAX SHEPTHH U 00 3BOJIIOLIMH BEIIECTB B MIPUPOJIE, O MYTAX
pelIeHus rI100aNbHBIX IPOOJIeM YCTOMUNBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.
N3ydenune xumMuu:

- CIIOCOOCTBYET pealn3allii BO3MOKHOCTEH 711 CaMOPa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATEHOW T'PaMOTHOCTH;

- BHOCHT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB MX CAMOCTOSITENIbHON y4eOHOW AeITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IIOBCEIHEBHON KHU3HH, TaK U B
npodeccuoHaNbHOM e TEIbHOCTH;

- 3HAKOMHT €O CTelU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa
Ha e/IMHCTBO MPUPOIbI U YETIOBEKA, ABIISIETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaroIIuXCs;

- 10coOCcTBYET (POPMUPOBAHUIO LIEHHOCTHOTI'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
IpUpOJe, K YeJIOBEKY, BHOCUT CBOW BKJIaJ B 9KOJOrMYECKOE 00pazoBaHe 00yUYarOIUXCsl.

JlaHHbIEe HaMpaBJICHUs B O0YYCHUU XUMHUH 00€CTICUNBAIOTCS CIICHU(BUKON COaepKAHUS
y4eOHOT0 mpeaMeTa, KOTOPBIH SBIISETCS MeJarorniecky alalTHPOBAaHHBIM OTPaKEHHEM
0a30BOI HAyKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 001IIeT0 00pa30BaHus OPUEHTUPOBAH Ha OCBOCHHE
00YyYaOIIMMHUCS CUCTEMBI IEPBOHAYATIBHBIX MIOHATHI XMMHUH, OCHOB HEOPTaHUYECKON XUMHHU U
HEKOTOPBIX OT/ACIBHBIX 3HAUNMBIX MOHATHH OPraHNYeCKOW XUMHH.

CrpykTypa conepkaHus IporpaMMbl 10 XUMUH ¢(hOpMUpPOBaAHA HA OCHOBE CHCTEMHOI0 TI0/1X0/1a
K €€ nzyuenutro. CopepxaHue CKJIIbIBAECTCS U3 CUCTEMBI IOHITHIA O XUMUYECKOM JIEMEHTE U



BEIIIECTBE U CUCTEMBI TOHATUN 0 XUMHYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 MPUHIIUIY MTOCJIEI0BATEILHOTIO PA3BUTHS 3HAHU Ha OCHOBE TEOPETUUYECKUX
MPEACTABICHUI pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYE€HHs O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— TMpeACTaBICHUN 00 MEKTPOTUTHUECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PaCCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU MTOITYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEA0BATEIHHO OT OJHOTO YPOBHS K IPYTOMY,
BBIMOJIHSAS QYHKIIMN OOBSICHEHHUS U POTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEMH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEACTABICHUS O XUMUYECKON
COCTABJIAIOLIEH HAYYHOU KAPTHUHBI MUPA B JIOTHKE €€ CUCTEMHOM IPUPOABI, HEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HaHMIO U METO/IaM II03HaHMs B HayKe. M3ydueHne XuMuu MpoucxoauT
C MPUBJICYCHUEM 3HAHUN U3 paHee N3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyK Aol MUP»,
«buonorus. 5-7 knacce» u «Pu3uKa. 7 Kiaace.

[Tpu u3ydeHnn XUMHUHU MPOUCXOAUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOI HayKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHN S, IPAKTHUECKO 1eATEIbHOCTH YeJIOBEeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MUPOBO# KyJIbTYpHhL. 3a7aua y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUH
CHCTEMBI XMMUYECKHUX 3HAHUN — Ba)KHEHIINX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHUIT MUPOBO33PEHYECKOT0 XapaKkTepa, 3bIka HayKu, B
NpUOOIICHNHU K HAYyYHBIM METOAAaM MO3HAHUS IPU U3YyUCHUHU BEIECTB U XMMUYECKUX PEaKIii, B
(opMHpPOBAHNY U Pa3BUTHH MTO3HABATEIBHBIX YMEHUH U UX IPUMEHEHUH B yUeOHO-
MO3HABATENIBHON U y4eOHO-HCCIIeI0BAaTENbCKON AESITETbHOCTH, OCBOGHUU MPaBUil 0€3011aCHOTO
oOpallleHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Tpu u3ydeHHH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHuUs Ba)KHOE 3HAUCHHE
npuoOpeny Takue 1eH, Kak:

— opMHpOBaHUE UHTEIJICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHUIo,
COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHUN, CTIOCOOHOH aJanTHPOBAThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh 0OYUEHUS Ha CHCTEMaTHYecKoe MPUOOIIeHNE 00YyJaoINXCs K
CaMOCTOSTENIbHON [TO3HABATENIBHON JEATEIbHOCTH, HAYYHbIM METOJaM IIO3HAHHUS,
(GOpMUPYIONTUM MOTUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieueHre yCIOBHA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yJaIOIIIMMHKCS OTIhITa
pa3Ho00pa3HOM JeATENbHOCTH, TO3HAHUS ¥ CAaMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue o011l yHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH, B TOM YHCIIE
YMEHUH O0BACHATH U OLIGHUBATH SBJICHHS OKPY>KAIOLIIET0 MUPA, UCIIONIb3YS 3HAHUS U OIIBIT,
NOJIy4YECHHBIEC IPY U3YYEHUH XUMHUH, IPUMEHATH UX IPHU PEIICHUH MPOOIJIEM B TOBCETHEBHON
JKU3HU U TPYJIOBOM JESATEIbHOCTH;

— ¢opMupoOBaHUE y 00YHAIOMIMUXCS TYMaHUCTHYECKHUX OTHOILLIEHU, TOHUMaHUSI LICHHOCTH
XUMHUYECKHUX 3HaHUH JJIs1 BBIpAaOOTKH SKOJIOTHUECKH 11eJ1ecO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOM AEATEILHOCTH B IEISX COXPAHEHUS CBOETO 3I0POBbSI M OKPYKAIOIIEH MPUPOTHON
Cpelibl;



— pa3BUTHE MOTHBAIMH K O0YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodwis 1 HalPaBJICHHOCTH AaJbHEHIIero o0yueHusl.

OO11ee ynco 4acoB, OTBEAEHHBIX I U3yYCHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro

oOpa3oBanus, coctaBiser 136 gacos: B 8 kmacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC
ITepBoHayajbHBIC XUHMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMHM B )KU3HU YenoBeKa. XUMHUS B CUCTEME HayK. Telia u BEecTBa.
®dusnyueckue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeliecT. [lonarre o MmeTomax
no3HaHUs B XuMuU. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI 1 MOJIEKYJBI. XMUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHUX 3J1€MEHTOB. [IpocTeie n
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrasa BenlecTB. OTHOcUTENbHAs aTOMHAasi Macca. OTHOCHUTENIbHASI MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BeniectBa. Moiib. Mosnsipaast Mmacca. B3auMocBsi3b KOJIMUECTBA, MACChI M YKCTa
CTPYKTYPHBIX €IHHHMII BemecTBa. Pacu€Tel mo GpopmynamMm XUMHUYECKUX COSTUHEHUH.
DuU3nyYeCKUe U XUMUYECKHE SBJICHUSA. XUMHUUECKas peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUS
Macchl BellecTB. XUMUYeCKue ypaBHeHUs. Kimaccudukaius XuMUYecKuX peakiuii (CoeIMHEeHNUS,
pa3lIoKEeHUs, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKON MOCY/I0H, MpaBuiaMH paboThl B 1ab0paTopuu U npuéMaMu
oOparreHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM, H3YUCHHE U ONTMCaHUE (PU3NUECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTupaHue caxapa B CTyIKe, KUTIEHUE W KOHJCHCAIIHSI BOJIbI) 1 XUMUYECKUX (TOPEHHUE CBEYH,
NPOKAIMBAaHUE METHOM MPOBOJIOKH, B3aUMOACHCTBIE MeJa C KUCIOTOM) SIBJICHUHN, HaOII0JeHIE
Y OIHCaHUe MPU3HAKOB MPOTEKAHMS XUMUIECKHUX PEAKIINi (pa3ioxkeHne caxapa,
B3aMMOJICCTBUE CEPHOU KUCIIOTHI C XJIOPUI0M Oapus, pa3inoxkenue ruapokcuaa meau (I11) mpu
HarpeBaHWU, B3aMMOJICHCTBHE Kejie3a ¢ pacTBopoM cosit Meau (1), mzydenue cnoco6oB
paszeNneHns cMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE, BbITAPUBAHKE, JUCTUILISLIMS,
xpomaTorpadusi, IpoBeIeHUE OYUCTKHU IOBAPEHHOM COJIN, HAOII0ICHNE U ONTMCaHUE
pe3yAbTaTOB MPOBEICHUS OIbITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3aHue
MoOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kucimopo — 31€MeHT U MpOCTOE BEIIECTBO.
Haxosxnenue kucinopoia B mpupojie, Gu3ndeckue 1 XUMHIECKUE CBOMCTBA (peaKI[uu TOPEHU).
Oxkcuapl. [Tpumenenue kucmopoaa. CriocoObl OMydeHUsI KUCIOPOaa B TA0OpaTOPHH 1
MPOMBIIUICHHOCTH. KpyroBopoT kucinopoza B npupoze. O30H — asioTponHast MOAU(PUKAIUS
KHCIIOpOJa.

TennoBoii 3¢ hekT XUMUUECKOi peakiu, TepPMOXUMHUYECKIE YPaBHEHHS, IK30- U
SHAOTEPMUYECKHE peakiu. TOMIMBO: yrojib U METaH. 3arpsA3HeHUEe BO3/1yXa, YCUICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bopopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupojie, puznyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyyeHusi. KucioTsl u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.



®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopuresnb. PacTBopel. HackienHbie u
HEHACBIIICHHBIE PacTBOPHI. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBast 107151 BELIECTBA B
pacTBope. XUMHUYECKHE CBOICTBa BOJbl. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bozbl B ipupojie. 3arpsi3sHEHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust Heopranndeckux coequnennid. Oxcuapbl. Kinaccuduxaius okCHI0B:
coJyieoOpa3yrorie (OCHOBHBIE, KHUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromiue. Homenknatypa
OoKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcHoBanus. Knaccudukamus OCHOBaHHI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. Pu3ndeckue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [1oiryduenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamms kucnor. Homenknatypa kucioT. @uznueckrie 1 XUMUYECKUe
cBoiicTBa kucaoT. Psan akruBHoctu metamuioB H. H. bekerosa. I[lomyyenue Kucior.

Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBA coseil. [Tonmyuenune cosei.
['eneTnyeckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OTpe/IeNICHUE COepKaHMsI KUCIOPOoa B BO3/1yXe, OJydyeHue, coOupaHue,
pacrno3HaBaHUE U U3YYCHHE CBOMCTB KHUCIOPO/a, HAOIIOICHUE B3aUMOCHCTBHSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUSI U MPEKpalleHusi ropeHus (moxapa), 03HaKOMJIEHUE C
oOpa3iiaMu OKCHJIOB U OMTMCAHUE UX CBOMCTB, MOydeHUE, COOMpaHue, pacrio3HaBaHUE U
M3y4eHUe CBOMCTB BOJ0poAa (TOpeHue), B3aumoiecTeue Bojoposa ¢ okcugom meau (II)
(BO3MOXHO HCIIOIB30BaHUE BUICOMATEPUAIIOB), HaOII0IeHHEe 00pa3IOB BEMIECTB KOJIHMYECTBOM
1 MomB, HcCeTOBaHNE OCOOCHHOCTEH PACTBOPEHHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM 10JIel paCTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBUE BOJIBI C METAINIAaMH (HATPUEM U KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEPHAJIOB), UCCIIEJOBaHE 00pa3ll0B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOII0/IEeHUE N3MEHEHHS OKPACKU WHANKATOPOB B PACTBOPAX KUCIIOT U HIENIOYEH, H3yueHUE
B3auMoieiicTBus okcuna meau (1) ¢ pacTBopoM cepHOil KHCIOTHI, KUCIIOT ¢ METaJNIaMH,
peakui HENTpaIU3aluy, 0JIy4EeHUEe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PellIeHNEe HKCIIEPUMEHTANIbHBIX 3aj1a4 10 Teme «BaxHelnme
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Iepuoauyeckuii 3akon u Ilepuoanyeckas cucrema xumuueckux jiemenTon /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYecKasi CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbIie MOMBITKH KIacCU(PUKAITMN XUMHIECKUX 2JIEMEHTOB. [[oHATHE O TpyIIax CXOIHBIX

3JIEMEHTOB (ILEIOYHbIE U MIET0YHO3EMENbHbIE METalJIbl, FAJIOT€Hbl, UHEPTHHIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

IIepnoanueckuit 3axoH. [lepuoanueckas cucrema xuMudeckux ieMeHToB [l . Menneneesa.
Kopotkonepuoanas u jymmnHonepuoanas ¢popmsl Ileprnoguueckoil CHCTEMbI XUMHYECKHX
anemenToB [. . Menaeneesa. [lepuoas! u rpynmbl. GU3HYECKUN CMBICI ITOPSAIKOBOIO HOMEDA,
HOMEPOB I€pHO/1a ¥ TPYIIIHI JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tombl. DieKTpoHbl. CTPOCHUE AIEKTPOHHBIX
0005109eK aTOMOB TIepBhIX 20 XUMHUUECKHX d1eMeHTOB [leproanueckoit cuctemsr /1.

N. MenneneeBa. XapakTepUCTUKAa XUMHYECKOTO 3JIEMEHTA MO €r0 MOJ0KEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.



3aKOHOMEPHOCTU U3MEHEHUS PaJyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIaAM.

3nauenue [lepuoanueckoro 3akona u [lepuoaudeckoit CHCTEMbI XUMHUYECKUX JIIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[. . Menaenees — yd€HbBIN U TpaXKIaHUH.

Xumnueckas cBa3b. KoBaneHnTHas (MoJIsipHAast U HETIOJSIpHAs) CBSI3b. DJIEKTPOOTPUILIATEIbHOCTD
XUMUYECKUX AJ1eMEHTOB. MIOHHas CBA3b.

Crenensb okucnenus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl okucnenus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumennt:

u3ydeHre 00pas3IoB BEIIECTB METALJIOB M HEMETAJIJIOB, B3aUMO/ICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0YEH, TPOBEJCHUE OIBITOB, UUTIOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTENIFHO-BOCCTAHOBUTEIBHBIX Peakuil (TOpeHne, peakliuy Pa3IoKeHUs, COSMHCHHUS).
Medicnpeomemmvle cesa3u

Peanusanus MeXnpeaMeTHBIX CBSI3€H MPU U3y4eHNH XMUMHUH B 8 KJIacce OCYIIECTBIACTCS Yepes3
HCTIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TIOHATHH, SBIISIOMINXCS
CHCTEMHBIMH JIJIsl OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIEC MOHATHUS: HAYYHBIN (DaKT, TMIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, KJaccu(uKaius, NepuoAnIHOCTb, HaOII0IeHUE, SKCIEPUMEHT, MOACTHUPOBAHHUE,
U3MEpPEHUE, MOJICIb, SIBICHUE.

dusmka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaIMOaKTHBHOCTh, MOJICKYIIA, SJIEKTPUUYECKUH 3apsil, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHHE BEIECTBA, I'a3, (U3NUECKHIE BETUUNHBI, €ANHUIIBI H3MEPEHHS, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHUecKasi peaKknus

ITepnonnueckuit 3axoH. [lepuoanueckas cucrema xuMudeckux ieMeHToB [l . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX MEPUOAOB, KAJHs, KAIbIUS U UX COCUHEHUN B COOTBETCTBUU C MOJIO)KEHUEM IJIEMEHTOB B
[Tepuoanueckoii cucreme U CTPOCHUEM UX aTOMOB.

CTpoeHue BelecTBa: BUAbl XUMHUYECKON CBSA3U. THUIBI KPUCTATIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBA3H.
Knaccudukanmst 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPTaHWYECKUX COCIMHEHU, TEHETUYECKas CBS3b
HEOPTraHUYECKHUX BEILIECTB.



Knaccudukanms XuMHUeCKUX peakifil Mo pa3InyHbIM MpU3HaKaM (TI0 YHCITy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIIECTB, IO TETIOBOMY 3P PEKTY, 0 H3MEHEHHUIO CTETICHEN
OKHUCJICHUS XUMHYECKHUX 3JIEMEHTOB, IO 00pAaTUMOCTH, TI0 YUACTHUIO KaTanu3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsaTtue o ckopocTu XumMuueckoi peakuuu. [TosTrue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKHX peakiusx. [loHaTHe 0 TOMOreHHBIX U TeTeporeHHbIX peakuusax. [lonsTue o
karanuse. [lonsatue o XumMuueckom paBHoBecuu. DaKkTOPbI, BIUSIOMINE HA CKOPOCTh
XUMHYECKON PEeaKINH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH, SJIEKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHOU peakiuu. CocTaBieHnE ypaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHMUEM METO/Ia MIEKTPOHHOIO OallaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHOHHI,
aHUOHBI. MeXaHU3M IUCCOLMALIUU BEIIECTB C Pa3JIMYHBIMU BUJAMU XUMHUUECKOU CBSI3H.
Crenenp auccoruanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cJIoBHs POTEKaHUS peaKIuii HOHHOTO OOMEHa, TTOJTHBIC U
COKpaIlléHHbIE HOHHBIE YpaBHEHUsI peakinii. CBOMCTBA KUCIOT, OCHOBAaHUMN U COJIEH B CBETE
MpeJICTaBICHUN 00 MEKTPOIUTHYECKON aucconnanuu. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJICIISIMUA KPUCTALUTUIECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAJIIOB
1 HeMeTasuioB (TpaduTa v aiMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIEIOBAHNE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOH pEakIuy OT BO3ACHCTBUS pa3IMIHBIX (DaKTOpPOB,
UCCIICIOBAaHHE AIICKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, POIIECCa TUCCOUAIIMH KUCIIOT,
nienouei 1 conei (B03MOKHO MCTIOIB30BaHUE BUICO MATEPUAIIOB), IPOBEICHUE OIBITOB,
WLTIOCTPUPYIOMINX PU3HAKK POTEKAHUS peaKInii HOHHOTo 0OMeHa (00pa3oBaHUEe 0caKa,
BBIJICJIEHHUE ra3a, 00pa3oBaHUe BOJIbI), OMBITOB, HIUTIOCTPUPYIOLINX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH (TOpEHUE, PEaKIIUU Pa3IOKEHUs, COSTUHEHMS ), PACIIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIIUil Ha MOHBI, PEIICHUE
IKCIEPUMEHTAIBHBIX 3a71ad.

HeMmeTaabl 1 HX COCANHCHUSA

OOm1as xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIICHU
okucnenust. CTpoeHne u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMHUECKUE
CBOICTBa Ha mpUMepe XJIopa (B3auMOJICHCTBUE C METa/llIaMU, HEMETaJJIaMH, IIeJI0YaMu).
XnopoBogopoa. ComnsiHast KHCJIOTa, XMMUYECKHUE CBOMCTBA, MOJyYeHue, IpuMeHeHue. [lerictBue
XJIOpa U XJIOPOBOJIOPOJa HAa OPraHU3M uesoBeka. BaykHelme XIopubl 1 UX HaX0KICHHE B
pUpoJie.

OO6mas xapakrepucTika 37eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTereHu okucieHus. CtpoeHue U Gpu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a ¥ cepbl. AJUIOTPOITHBIE MOIU(BHUKAIIMH KUCIOPOAa U cepbl. XUMUYECKHE CBOHCTBA
ceprl. CepoBo10poO, CTpOEHHE, (U3NUECKHE U XUMUYECKHe cBOMcTBAa. OKCHIIBI CEphl KaK
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa, pusnieckre 1 XMMHUYECKHe CBOMCTBA
(o0mImre Kak mpeCTaBUTENS Kilacca KUCIIOT U crenuduueckue). XUMHIECKUE PEaKInu,



JeKale B OCHOBE MPOMBIIIIEHHOTO CI10c00a MOTYy4YeHUs CEpHOM KUCIOTHI. [IpuMeneHune
cepHoi KucnoThl. COJM CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
cepsl U €€ COCIMHEHUH B IpUpoe. XMMHUYECKOE 3arpA3HEHUE OKPYKAOILEH Cpebl
COCMHEHUSIMU cepbl (KMCIOTHBIE TOKIH, 3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €To
IPEIOTBPALLECHUS.

OO6mras xapakTepucTuka 351eMeHTOB VA-rpymmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTEMEeHH OKUCIICHHS. A30T, paCIpOCTpPaHEHUE B IpUPOJie, PU3NYECKUE U XUMHUYECKIE CBONCTBRA.
KpyroBoport azora B npupoae. AMMHAK, €ro GU3UIECKUE U XUMHUYECKHUE CBOMCTBA, TTOTYYCHUE 1
npuMmenenue. Conn aMMOHUS, UX (pU3NUECKHe U XMMHUYECKHUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHUS. A30THAsI KUCIIOTa, e€ mony4yeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS KJIacca KUCIOT U crienuduueckue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B KAY€CTBE MUHEPATBHBIX yI00PSHHIA.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpellbl COeTUHEHUSIMH a30Ta (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/yXa, MOUBHI U BOJA0EMOB). Docdop, atoTpornHbie Moaudukanuu Gocdopa,
busnueckue u xumuaeckue croiicta. Oxcun pochopa (V) u pochopnas kucnora, puznueckue
U XUMUYECKUE CBOMCTBRA, mofyueHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX
yIOOpEeHMIA.

OO6mas xapakrepuctuka 371eMeHToB [VA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUS. YTIIEPO/I, aJUIOTPOITHBIC MOAU(DUKAINH, PACTIPOCTPAHCHHE B
npupoe, Gpu3ndeckue 1 XuMHUECKUe cBoiicTBa. Ancopouus. KpyroBoport yrieposaa B mpupoze.
Oxcupel yraepoja, ux pusudeckue U XUMHIECKHUEe CBOMCTBA, JCHCTBHE HA KUBBIC OPTaHU3MBI,
MOJTyYeHHUE ¥ IPUMEHEHHUE. DKOJOTHYECKHUE MPOOIIEMBI, CBSI3aHHBIC ¢ OKCH0M yriepoaa (I1V),
TUIO0TE3a IN100aNbHOTO MOTEIIEHUS KITMMaTa, MapHUKOBBINA 3G (deKT. YTonbHas KUCIOTa U e€
coJu, X (pU3NYECKre U XMMUYECKHE CBOMCTBA, MOJIy4YeHne U puMeHeHne. KauecTBeHHast
peakius Ha KapOoHaT-uoHkI. Vcroap30BaHne KapOOHATOB B OBITY, MEAUITUHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHauabHBIE MOHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KAaK O COSAMHEHUSX yriiepoja (MeTaH,
9TaH, TUJICH, alleTUJICH, TAaHOJ, TIHIIEPUH, YKCYCHAst KUCIIOTa). [[pupoIHbIe HCTOUYHUKH
YTJIEBOAOPOAOB (YToJib, MPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MepepaboTKH (OCH3HH), UX POJIb
B OBITY U IPOMBINIICHHOCTH. [TOHATHE 0 OMOTOTMUECKH BaKHBIX BEIIECTBAX: )KHUPaX, OCNKax,
yrieBoJiax — ¥ UX POJIM B KU3HU YelloBeKa. MaTepualbHOe eIMHCTBO OPTaHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHnii, ero ¢pusznueckre 1 XMMUYECKHE CBOMCTBA, MMOJydeHUE U MpuMeHeHne. CoeTnHeHUs
KpeMHusl B ipupoze. O0uue npeacrabienus 00 okcuae kpemuus (IV) u kpeMHUEBOH KHCIIOTE.
Cunukatel, UX UCIIOJIb30BaHKE B OBITY, B TPOMBIIIJICHHOCTH. BakHelIne cTpouTeIbHbIe
MaTepuaibl: KepaMHUKa, CTEKJIO, IIEMEHT, 0€TOH, xkene300eToH. [Ipobiembr 6e30macHOro
WCIIOJIb30BaHUs CTPOUTEILHBIX MAaTEPUAIOB B MOBCEIHEBHOMN KU3HU.

Xumuueckuii IKCnepumenn:

u3ydeHue o0pa3oB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX peaklUii Ha XJIOPUA-UOHBI U HAOIIOeHHE IPU3HAKOB UX NMPOTEKAHMUSI, OTIBITHL,
oTpaxaromue GU3n4ecKue U XUMUYECKHE CBOMCTBA TraJIOTEHOB U UX COCIUHEHHH (BO3MOXKHO
WCITOJIb30BAaHNE BHICOMATEPHAIOB), O3HAKOMJIEHHE ¢ 00pa3iamMu XJIOpUJI0B (TaJOTEHUIOB),
O3HaKOMJICHHE ¢ 00pa3IiamMu cepbl U €€ COSMHEHUSIMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HAOIIOICHHE TIpoliecca OOYTTMBaHU caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI, N3yYEeHHE XUMUUYECKIX CBOWCTB pa30aBieHHON CcepHON
KHUCIIOTHI, POBE/ICHNE KaYeCTBEHHOHN peaklny Ha CyIh(aT-uoH U HAOII0IeHHE MTpU3HaKa e



MIPOTEKaHUsI, 03HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBAMU a30Ta, hochopa U UX COCTUHCHUI
(BO3MO’KHO HCIOJIB30BAHNE BUIEOMATEPUANIOB), 00pa3iaMu a30THBIX B (HocPOpHBIX yI00peHuil,
noJy4deHue, coOupanue, pacro3HaBaHie U U3y4eHHEe CBOWCTB aMMHUaKa, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIIMii Ha MIOH aMMOHHUSA U PocdaT-uoH U U3yUeHHE MTPU3HAKOB UX
IPOTEKaHUs, B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO (BO3MOKHO
UCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUEHHE MOJIENIEH KPUCTAIIIMUECKUX PEMIETOK anmasa,
rpaduTta, QpyaepeHa, 03HAKOMJICHHE C IMPOIIECCOM aICOPOIIMK paCTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NIPOTUBOra3a, ojlydeHue, COOMpaHue, paclio3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEIEHUE KaueCTBEHHBIX peakluil Ha kapOoHaT U
CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJIEHUE C IPOAYKIIMEN
CUJIMKATHOM IIPOMBILUIEHHOCTH, PEIICHHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxunenmue
HEMETAJUIBl U UX COEITUHEHUS.

MeTasuibl M HX COeANMHEHUS

OO61mas xapakTepUCTHKAa XUMUYECKUX FJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX TOJIOKEHHUS B
Ilepuoanueckoil cucreme xumuyeckux 3semeHToB 1. 1. MenaeneeBa u CTpO€HUsI aTOMOB.
Ctpoenue meTtaiioB. MeTanueckast CBsI3b M METAJUIMUYECKask KpUCTAIIIMYECKasl peliéTKa.
DNIEKTPOXUMUYECKUH PSJl HAPSHKECHUH MEeTAIIOB. PU3NYECKUE U XUMUYECKHE CBOMCTBA
MeTaiioB. O0Imue crocoOb! oydeHus: MeTayuioB. [IoHSITHE 0 KOPPO3HH METAILIOB, OCHOBHBIE
CHOCOOBI 3aIMUTHI X OT KOppo3uu. CrutaBbl (CTalb, Yyr'yH, JIOPATIOMUHMMA, OpPOH3a) U UX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTaiIbl: TONOKEHUE B [lepronnueckoi cucteMe XuMHYECKUX 3JIEMEHTOB /1.

N. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXJI€HUE B Tpupoie. PU3nUecKue 1 XUMHYECKUE
cBoMcTBa (Ha MpuUMepe HaTpus U Kaus ). OKCUABI U TUAPOKCUIBI HAaTpusl U Kanwusl. [IpumeneHune
IIEIOYHBIX METAJIOB B UX COCIUHCHHIA.

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHUM M KaJbILIMil: TTookeHue B [lepronnueckoit cucreme
XuMHu4ecKkux 3neMeHToB Jl. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAX0K/ICHUE B IPUPOJIE.
dusnyeckue U XUMUYECKHUE CBOMCTBA MarHus U Kanbliusd. BaxkHelnne coefUHESHUS KaJIbIIUs
(oxcun, ruapokcu, conun). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntroMuHui: nonoxxenue B [lepuonnyeckoil cucteMe XUMUYECKUX 31EMEHTOB /.

N. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJeHUE B Tpupoae. Pu3znueckne U XUMHYECKUE
CBOMCTBa atoMUHUSA. AMGDOTEpPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Keneszo: nonoxxenue B [lepronnueckoit cucreme xuMuueckux snemeHToB . . Menpeneena,
CTPOEHHUE aTOMa, HaXOXKJeHHE B Ipupoae. usznueckre u XUMUYECKHE CBOMCTBA JKeJle3a.
Oxkcuabl, Tuapokcu bl u conu xenesa (II) u xenesa (I1I), ux cocras, cBoiCTBa U MOJIy4YECHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE ¢ 00pa3IlaMi METAJIOB U CIIABOB, X (PU3UUECKUMH CBOMCTBAMH, U3YUCHUE
pPe3yIabTAaTOB KOPPO3HH METAILIIOB (BO3MOYKHO HCIIOJIB30BAHKE BUICOMATEPHATIOR),
0COOEHHOCTEHN B3aMMOJICUCTBHUS OKCHIA KIS U HATPHUS C BOAON (BO3MOXKHO MCIIOJb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, MMPOIIECCa TOPEHUS Kee3a B
KHCIIOpO/Jie (BO3MOXKHO HUCIIOIb30BAHNE BUACOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUS
KaueCTBCHHBIX PEaKIUi Ha MOHBI: MaTHUS, KBNS, ATFOMUHUS, IMHKa, xkene3a (I1) u xxenesza



(IIT), menu (I1), HaOMrOACHUE M ONMCAHKE MPOIECCOB OKPAIIMBAHUS TIJITAaMEHU MOHAMU HATpPHS,
KaJus ¥ KaIblus (BO3MOXKHO HCIIOIh30BaHUE BHICOMATEPUAIIOB), HCCIIEI0BaHNE aM(POTEPHBIX
CBOMCTB THAPOKCHIA ATIOMUHUS U THIPOKCH/IA IIMHKA, PEIICHHUE YKCIIEPUMEHTATBHBIX 33134 110
Teme «BakHellne MeTauibl U UX COCUHEHUS».

XuMHus 4 OKpY:KaLIas cpeaa

BemecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YeJloBeKa. be3onacHoe ncnoab30BaHue
BEIIIECTB U XUMHUYECKUX PEAKIU B ObITY. [lepBast moMoIpb Mpyu XMMUYECKUX 0KOTaxX U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HeHUE OKPYKaroIIel cpebl (TIpeenbHast TOMyCTUMAas KOHIICHTPAIUs
Beriects, ganee — [1/1K). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.
Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH N3YYEHUU XUMHH B 9 Kilacce OCYIIECTBIISICTCS Yepes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUN, TaK U TIOHATHHA, SBISIOIIUXCS
CHCTEMHBIMH JIJIsl OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIEe MOHATHS: HAY4HBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPUs, AaHAIIN3,
CHHTE3, KJaccu(uKaIus, MepuoAnIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOACITHUPOBAHHE,
U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/I, H30TOIIBI,
pPaZMOaKTHBHOCTb, MOJICKYITa, JIIEKTPHUYECKHIH 3apsij1, TIPOBOTHUKH, TOTYITPOBOIHUKH,
JMDJICKTPUKH, POTOIIIEMEHT, BEMIECTBO, TENO, 00hEM, arperaTHOe COCTOSIHHE BEIECTBA, a3,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAsl PEIIETKA, CIUIAaBbl, PU3NUECKUE BETUUHUHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COMHIIE.

Buonorus: ¢porocuntes, npixanue, ouochepa, 3KocucTeMa, MUHEPAIbHbBIE YI00pEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAJIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOTTAeMBbIE,
TOILJTMBO, BOJTHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUASA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YNIbTaThl OCBOSHHS IIPOTPaMMbI OCHOBHOT'O O0ILIEro 00pa30BaHMs JOCTUTAIOTCS
B X07ie 00yUeHMsI XUMHUH B €JMHCTBE y4eOHOW U BOCIIUTATEIbHOM E€ATEIILHOCTU B COOTBETCTBUU
C TPaAMLIMOHHBIMHA POCCUMCKAMHU COLMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
IOPUHATBIMU B OOINECTBE MpPaBUJIAMM M HOPMAaMM IOBEACHUS M CIOCOOCTBYIOT IpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALUU 00YYaIOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMI U pacIIUPEHHE OIbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH!



1) mIaTpUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHHMSI K OTEYECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY M HayYHOMY
HACJIeINI0, TIOHMMaHMs 3HAYCHHS XHMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBhIX JOCTHKCHHUSIX M OTKPBITHUSAX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoicTBe
MHpa ¥ OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHUSA:

MPEJICTaBICHUSI O COLUATbHBIX HOPMAaxX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOIECTBEHHO TIOJE3HOM, y4eOHOMCCIEI0BaTENbCKOM,
TBOPYECKOH M JPYruX BHJIAX JESATEIBHOCTH, TOTOBHOCTH K pPa3sHOOOPa3HON COBMECTHOM
NeSITeIbHOCTH TIPU BBIMOJIHEHUH YYeOHBIX, MTO3HABATEIbHBIX 3a7a4, BBIMOJHEHHH XUMHUECKUX
HKCIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOIOHMMAHUIO H
B3aMMOIIOMOIIM B TpoLecCe O3TOW y4eOHOH NeATeNbHOCTH, TOTOBHOCTH OIEHHBATh CBOE
MOBE/IEHNE U MTOCTYIKH CBOMX TOBAapHILEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C yUETOM
OCO3HAHHUS MOCIIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKON peaklnu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIIAIOIINE OCHOBY JI MOHUMaHUS CYLUIHOCTHU
HAYYHOH KapTUHBI MUpA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI,
B3aMMOCBA3SIX 4YEJOBEKAa C MPUPOAHOM CpeAod, O poJid XMMHHM B TO3HAHMM ITHX
3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HaIlpaBJICHHbIE HAa TMOJIyUYeHHE HOBBIX 3HAHUN MO0 XHMHH,
HeoOXoauMble 711 OOBSCHEHUS HaONIOJaeMbIX TMPOIECCOB M SBJICHUM, I1O3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMU TEXHUYECKUMH CpEICTBAMU
MH(OPMaLMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOyYeHHIO M TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHOW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaINpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370pPOBbIO, YCTAHOBKU Ha
3IOpOBBI  00pa3 JKWU3HM, OCO3HAHME TMOCIEACTBUI M HENPUSATHE BPEIHBIX MPUBBIYEK
(ymoTpeOneHus aaKorojisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPABHII
0€30MacHOCTH IPH O0OPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M pEeaIbHOM KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEpEC K MPAKTUUYECKOMY M3yUEHHIO podeccuii u Tpyaa pa3IMyHOro poja, yBaKEHHE K TPYIY
U pe3yipTaTaM TPYAOBOH AESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS IPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BHIOOP WHIMBUAYAJIHHOH TPAEKTOPUU MPOAOIDKCHHS
o0pa3oBaHHusl C Y4€TOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENHOW MPO(PEeCCHOHATILHONW NEATEIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHCS B MPOodeCCHOHAIBHON Cpee;

6) IKOJI0OrM4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIECO00Pa3HOE OTHOLICHUE K TPUPO/IEe KaK HCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHE IIEHHOCTH 3JI0pOBOTO M Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30pPOBBIO,



OCO3HAHWE IIEHHOCTH COOJIIOICHUS TIPaBMJI OE30MaCHOTO MOBEICHUS TIPH Pad0Te C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 30POBbIO U JKU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHHSI, MOJMydyaeMble NPH WU3YUYCHUU XUMUU, JUIS PEIICHUs 3a1ad,
CBA3AHHBIX C OKPYXAlOLIEd IPUPOJHON CPENOW, Ui IOBBIIICHUS YPOBHS DKOJOTMYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pemIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOr0 MBIIUICHHS, YMEHHUSI PYKOBOJCTBOBAaThCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3YyJIbTAaTOB BBIACNSAIOT 3HAUYUMBbIE JUISI  (DOPMUPOBAHHS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHOoTe3a, (akTt, cucrema,
IpoIlecc, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 3THX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
IIeJIOCTHOM Hay4YHOW KapTHHE MHUpa, U YHHBEpCAIbHBIC Yy4eOHbIC AEHCTBHSA (IIO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpbIe 00ecreunBaroT (pOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEIFHOMY TNTAHUPOBAHMIO M OCYIIECCTBICHUIO YU€OHOW AEATEIHHOCTH.

Ilo3HaBaTeIbHbIEC YHUBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble JJornueckne geicTBUS:

YMEHUSI UCIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM: PAaCKpPHIBATH
CMBICJI XUMHUYECKUX TOHSTHM (BBIACNISATH MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH
B3aUMOCBSI3b C JIPYTMMH TIOHSATHSIMH), WCIIOJIB30BaTh TMOHATUS JJII OOBSCHEHUS OTIEIbHBIX
(GaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPUH JJIs KJIACCU(DUKAITUN XUMHYECKUX BEIIECTB
U XUMHYECKUX PEaKIMii, yCTaHABIWBATh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU
W3Yy4YEHUs, CTPOUTH JIOTMUECKHE pPacCyXJACHHUS (MHAYKTHUBHBIC, NECIYKTUBHBIC, MO aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKJIIOUYEHHS,

YMEHHE TPUMEHSATh B TPOIECCe NO3HAHHWS TOHATHS (MPEAMETHBIE W MeETalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUHU, MPeoOpa30OBBIBATH MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYeckass (opmylna W ypaBHEHHE XHUMHYECKON peEakIuud — TpPU PEIICHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/1a4, C YYETOM OTHX MOJIEIBHBIX TPEJICTABICHUNW BBIIBIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH W3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB H
XUMUYECKUX PEaKIMi, BBISABISITH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBCHHBIC CBSI3U H
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSIX.

ba3oBble ncciieoBarTe/bckue JeCcCTBHA:

YMEHHE MCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TaKKe B
KaueCcTBE OCHOBBI ISl (HOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKAa3hIBAEMBIX
CY)XJICHUM;

npuoOpeTeHne OmbITa 10 ITUTAHUPOBAHWIO, OpPTaHWU3AIMHM W TPOBEACHUIO YUYEHUUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3y/bTaTaM IMPOBEIEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.



Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUI0B U
dbopM npeacTaBieHUs, TOTYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAyYHO-IIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIPaBOYHbIE TOcOOUs, pecypchbl IHTepHeTa), KpUTHUECKU
OLIGHUBATh MMPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATH PAa3ITUYHbIE METOABI U 3aIIPOCHI IPU TIOMCKE 1 0TOOpe nHpOpMaIK U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BHITIOJTHEHUS yIEOHBIX U TO3HABATENBHBIX 33124
OTIpeNIeIEHHOTO TUIA, TPUOOPETEHHE OTBITAa B 00JIACTH UCIOIB30BAHUS HHPOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUM, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOIb30BAHUS PA3INUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIHHO BEIOMPATh ONTUMATIBHYIO (DOPMY MPEICTaBICHUS
uH(pOpMallMU U WITIOCTPUPOBATH PelIaeMble 3a/1a4l HECIOKHBIMH CXeMaMH, TuarpaMmMamH,
Ipyrumu popmamu rpa Uk U UX KOMOUHAITUSMH,

YMEHHUE UCIIONIb30BaTh U aHAJTM3UPOBATh B Ipoliecce y4eOHOU U HCCIIeJ0BATENbCKOM
NeSITeIbHOCTH HH(POPMALIHMIO O BIUSHUM MPOMBIIIJICHHOCTH, CETLCKOTO X031WCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJTHON CPELBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUS 33/1aBaTh BOTIPOCHI (B XO€ AUajiora v (WJIK) TUCKYCCHHU) TIO CYIIIECTBY 00CYK1aeMoi
TEMBI, (OPMYJIMPOBATH CBOM MPEITIOKEHUS OTHOCUTENIBHO BHITIOIHEHUS MPEITI0KESHHOM 3a/1auu;
YMEHHUSI PEACTABIISATE OMyYEeHHBIC PE3yIbTaThl TO3HABATEIBHON IEATEILHOCTH B YCTHBIX U
MUCHhMEHHBIX TEKCTaX; JAeNaTh MPE3CHTALUIO PE3YIbTaTOB BHITOJIHEHUS XHUMHUECKOTO
JKCIIEpUMEHTa (JJa00paTOPHOTO OMBITA, Ja00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHUS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TTO3HABATEIILHOW U
UCCIIEIOBATEIHCKON ACATEIBHOCTH TIPU PEIICHUU BO3HUKAIONINX MPo0IeM Ha OCHOBE y4éTa
00IIMX UHTEPECOB U COTJIACOBAHUS MO3UITUH (00CYKIeHNsI, 0OMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJAWHAIMS COBMECTHBIX JIEHCTBHIA, ONIpE/IeNICHIEe KPUTEPHUEB 10 OI[CHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSTENBHO ONPEAEIATD LENH AESATEIbHOCTH, INTAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO IE€ATEIILHOCTD, BBIOMPATh
HanOosee a3 PexTUBHBIC CITOCOOHI peleHNs YIeOHBIX ¥ TIO3HABATEIbHBIX 3a/1a4,
CaMOCTOSITENIBHO COCTAaBIISITh TN KOPPEKTUPOBATH IIPEIOKEHHBIN AJITOPUTM JIEHCTBUH IpU
BBITTOJIHEHUH 33JJaHU C y4ETOM MOJTYYESHHUS HOBBIX 3HAaHUH 00 N3yyaeMbIX 00BEKTax —
BELIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO PE3yJIbTaTa 3asBJICHHOMN LIEIIH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbI€ B YCIIOBUH 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI



B cocrae mpenMeTHBIX pe3yabTAaTOB IO OCBOCHUIO  00S3aTEIBHOTO  COACPIKAHMS,
YCTQHOBJICHHOTO JaHHOH (exepanpbHO pabouell MporpaMMoM, BBIICISIOT: OCBOCHHBIC
oOydJalmuMucs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JeWcTBUM, crnenuduueckue s
npeaMeTHO obnactu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPe0Opa30BaHUIO U TPUMEHEHHUIO B PAa3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIHsIX.

K xoHIy 00yuenus B 8 kJiacce mpeMeTHbIC pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTD y O0YYAIOIINUXCSI YMEHU:

® PACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MOHATHI: aTOM, MOJIEKYJIa, XHMUYECKUI
AJIEMEHT, MPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, CMECH (OAHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi A0JIs1 XUMUYECKOT0 3JIEMEHTA B COEIUHEHUH,
MOJISIPHBINA 00BEM, OKCHI, KHCIIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPHIIATEIILHOCTS,
CTETIeHb OKHUCJICHHUS, XUMHUECKas peaKIus, KiacCu(puKanus peakuuii: peakuu
COEIMHEHUS, PEaKLIUU PA3JIoKEHUSI, PEaKI[H 3aMeIlleHNUs], peaKlIMd 0OMEeHa, 3K30- U
SHIOTEPMHUECKUE PEAKINH, TEIJIOBOM 2P PEKT peakiuu, SIpo aToMa, JIEKTPOHHBIH
CJION aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, XUMUYECKas CBSI3b, MOJIIpHAs U
HEIOJISIPHASI KOBAJIEHTHAs CBSA3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, pacTBOP, MACCOBAst
JI0JIs BelllecTBa (MPOIIEHTHAsI KOHILIEHTPAIKs) B paCTBOPE;

®  JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATUN U TPUMEHSATH 3TU
MOHATUS MTPU ONHMCAHUM BEIIECTB U UX NPEBPALICHUN;

® ICIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JJIs COCTaBNIeHUS! (OPMYJT BEIIECTB U
yYpaBHEHUN XMMHUYECKUX PEAKIUN;

® OMNpeneNsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETIEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, PUHAIIIEKHOCTh BEIIECTB K
ornpenenéHHOMY KJlaccy COeTUHEHHH 1o popMyiiaM, BIJ XUMUYECKON CBS3H
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbIcl Ilepuonnueckoro 3akona 1. 1. MenneneeBa: JeMOHCTPUPOBATh
INOHUMaHUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT UX
nosioxkeHnus B [lepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUs MACCHI BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

® ONUCHIBATH U XapaKTepH30BaTh TabnuuHyto Gopmy [leproanueckoit cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «TJlaBHas noArpynna (A-rpynmna)» u
«mmobounas noarpynma (b-rpymnmna)y, Maneie u 00NbIIHE IEPUOBI, COOTHOCUTH
o0o03Ha4YeHus1, KoTopble UMeroTces B Tabnune «llepuonuyeckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MenaeneeBay ¢ Y4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, 001Iee YHCIIO0 AIEKTPOHOB U
pacnpenesieHne ux Mo 3JIEKTPOHHBIM CII0M);

e KiIaccu(UIUPOBATh XUMHUUECKHE FIEMEHThI, HEOPTaHMYECKHUE BEUIeCTBa, XUMUYECKHE
peakiuu (10 YUCITy U COCTaBy YYaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TEIIIOBOMY

s dekry);



®  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB PA3IMYHBIX
KJIACCOB, MOJITBEP K 1asl OMKMCAHKE TPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKInii;

® [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHbBIX YCIOBUSX;

¢ BbIUYUCIATH OTHOCUTCIIbHYIO MOJICKYJISIPDHYIO U MOJIAPHYIO MACChI BEIICCTB, MAaCCOBYIO
JOJIIO XUMHUYECKOT'O 3JICMCHTA I10 (bopMyne COCAUHCHUA, MAaCCOBYIO NOJIFO BCIICCTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakiny;

¢ [PHUMCHATH OCHOBHBIC OIICpAllUN MBICIATENbHON ACATCIbHOCTH — aHAJIN3 U CUHTEC3,
CpaBHEHHE, 0000IIEHIE, CHCTEMATH3AIUIO, KIaCCU(PUKAIUIO, BBISIBICHUE IPUIUHHO--
CJIEICTBEHHBIX CBSI3€U — JIJIsl U3yYEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHiA,
€CTECTBEHHO-HAY4YHbIE METO/IbI TI03HAHUS — HA0JII0IeHUE, U3MEPEHNE, MOJICIIUPOBAHHE,
SKCTIEPUMEHT (peabHBIN U MBICIICHHBIN );

e ClIeJ0BaTh MPaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCY10# U 1ab0paToOpHbIM
0o0opy/oBaHuEM, a TaK)Ke IIPaBUiaM OOpAaIlEHHs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKUHUSMHU MO BBIITOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPO/Ia), TPUTOTOBICHHUIO
pacTBOPOB C ONpPEETEHHON MAaCCOBOM I0JIEM paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MMPOBOANUTH XUMHNYCCKUC SKCTICPUMCHTLI 110 PACIIO3HABAHUIO PAaCTBOPOB H_IGJ'IO‘-IGI\/'I )41
KHCJIOT C TOMOIILBIO UHANKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIIOPAHK U JPYTHE).

K konIy o0y4yenus B 9 kJjiacce nmpeJMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpMHUPOBAHHOCTH Y OOYUAFOIINXCSI YMECHHM

® pacKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
JNEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCICHHS, XUMUYECKasl peaKlns, XUMAYECKas
CBS3b, TEIUIOBOM A(DPEKT peaKiiuu, MOJb, MOJISIPHBIA 00BbEM, PACTBOD, SJICKTPOJIUTHI,
HEBJIEKTPOJIUTHI, JEKTPOIUTHUYECKAs TUCCOLMALINS, peaKI[U HOHHOTO 0OMEHa,
KaTaJIn3aTop, XMMUUYECKOE paBHOBECHE, 00paTUMbIe U HEOOpaTUMBbIE PEAKIINY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINN, OKHCIIUTEND, BOCCTAHOBUTEINb, OKUCIIEHHUE
¥ BOCCTAHOBJICHUE, AJIOTPONHS, aM(pOTEPHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAS,
MOHHAsl, METAIIINYECKasl), KpUCTAIIIMYECKAsl pEIIETKA, KOPPO3Usl METAIIIIOB, CILIABBI,
CKOPOCTb XUMHUYECKOM peakiuu, MpeAesapHo fonyctumas koHuentpanus I1IJIK
BELICCTBA;
® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHATHI U IPUMEHSTH 3TH
HOHSITHS IIPH ONMCAHUM BEILIECTB U X IIPEBPALLCHMUI;
®  UCMOJb30BATh XUMUYECKYIO CHMBOJIUKY Ul COCTaBJICHUS ()OPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;
OIPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KJIaCCy COEAMHEHUH 1O
(dopmynaM, B XMMUYECKOH CBSI3U (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas) B HEOPraHMUECKUX
COEMHEHUSX, 3apsi]l HOHA [0 XUMHUYECKOH (hopMyJie, XapaKTep Cpe/ibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCIUHEHHUN, T KPUCTAUNINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



packpbiBath cMbIca lepuogudeckoro 3axona J[. M. MenzeneeBa 1 1eMOHCTPUPOBATH €70
IIOHMMaHHMeE: ONUCHIBATh M XapaKTepHU30BaTh TabauuHyo Gopmy Ileprnoanueckoit
CHCTEMBbl XMMUYECKHX JIEMEHTOB: Pa3JIndaTh NOHATHUS «TJIaBHas noarpymnmna (A-
rpymnmna)» u «modouyHas noarpymnmna (b-rpyrmma)y», maibie 1 00JIbITNE TIEPUOIBI,
COOTHOCHTH 0003HaYEHHS, KOTOPbIE UMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsf spa,
o0I111ee YMCII0 3JEKTPOHOB M paclpeieieHue UX 110 3JEKTPOHHBIM CJI0SIM), O0BIICHATD
o0111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB M X COCIMHEHUI B IIpeeax
MaJIbIX IIEPUOJOB U INIABHBIX MMOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKHUE HJIEMEHThI, HEOPraHMUECKUE BEUIECTBA, XUMHUYECKUE
peaxiuu (10 YUCITY U COCTaBy YYacCTBYIOIIMX B PEaKI[H BELIECTB, 110 TEIIIOBOMY

3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U CrIelU(UIECKIE XUMUYECKHUE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, NOATBEPK1asl ONMCAHNE IPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEAKLU;

COCTABJIATh YPABHEHUS JJIEKTPOIUTUYECKON TUCCOLUALIMY KUCIIOT, IEJII0YE U COJIEH,
MIOJIHBIE U COKpAIIEHHBIC YPABHEHUS pPeaKkIiil HOHHOTO 0OMEHa, YpaBHEHHsSI PEaKIIHid,
MOATBEPKIAOIIUX CYILIECTBOBAHUE I'€HETUUECKON CBSA3M MEXAY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca dTHX PeaKluii;

IIPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUs, BO3MOKHOCTH
IPOTEKAaHUs XMMHUYECKUX MPEBPAIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOT0 JIEMEHTA M0 (hOpMyJIe COeIMHEHHsI, MaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PaCUYETHI 10 YPABHEHUIO XMMHUECKON PEaKIINH;

coOuII01aTh MpaBUJIa MOJIb30BAHUS XMMUUYECKON TIOCYJ0H U 1TaOOpaTOPHBIM
000pyI0BaHUEM, a TAK)KE MPaBUiIa OOPAIEHUs C BELIECTBAMU B COOTBETCTBHUHU C
UHCTPYKLHUSMU 110 BBIITOJTHEHUIO Ja00PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO ra3a);

IIPOBOAMTH PEAKLIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPHU-, OPOMHI-, HOUA-, KapOoHAaT-, Gocdart-,
CHIIUKAT-, CyIb(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BELIECTB;
IIPUMEHATH OCHOBHBIE ONEPALIMHA MBICIUTENBHON NEATEIbHOCTH — aHAIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIIHNIO, BISIBICHHE TPHYUHHO-CIICICTBEHHBIX CBSA3EH
— 11 U3YYEHUs CBOICTB BEILIECTB U XUMUYECKUX PEAKIUM, €ECTECTBEHHO-HAYUHbIE
METO/bI MO3HAHMS — Ha0JI0JeHUEe, U3MEPEHHE, MOACTUPOBAHNE, SKCTIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH ).
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