


MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHMS COCTaBIICHA HA OCHOBE TPEOOBAHUH K pe3ylibTaTaM
OCBOEHHMSI OCHOBHO!M 00pa30BaTeIbHON MPOrpaMMBI OCHOBHOT'O 0o0Imero odpasosanus, npeacraBieHHsx B @T'OC 00O, a Taxxe
Ha OCHOBE (hesepambHON pabodel MporpaMMbl BOCHHTAHMS M C y46TOM KOHIENIMH IIPENOofaBaHUS y4eOHOro IpeaMera
«XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit ®enepanm.

[Iporpamma mo XuMHMM Ha€T TPEACTAaBICHHE O IENsX, OOmeld cTparerud OOyYeHHS, BOCIUTAHHMS W Pa3BHTHS
00yJaromMxcsl CPeCTBaMK y4eOHOTO ITIpeaMeTa, YCTaHABIMBAaeT 00s3aTeNbHOE INPEAMETHOE COAEpXKaHHe, IpelycMaTpHBacT
pacmpeneNieHMe ero o KiaccaM W CTPYKTYPHpOBaHHE IO pasleiaM M TeMaM IporpaMMbl 10 XHMHH, OIpeaeNserT
KOJIMYECTBEHHbIE M KAaUeCTBEHHBIE XapaKTEPHCTHUKU CONEPIKAHUS, PEKOMEHAYEMYIO ITOCIEIOBATEIbHOCTh M3YUCHHUS XHMHH C
Y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro TIIpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
0o0yJarommxcs, ONpefesieT BO3MOKHOCTH IpeAMeTa Il peajM3aly TpeOoBaHMH K pe3ynbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBl HAa YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMS, a Takke TpeOOBaHMI K pe3ynbTaraM oO0ydeHUs
XMMHUH Ha YpOBHE IIeNeil M3ydeHHs INpeIMeTa U OCHOBHBIX BHIOB y4eOHO-ITO3HABATENBHOH NESATEIBHOCTH O00YdJaromerocs Io
OCBOEHHIO y4eOHOT0 COZlep KaHMsI.

3HaHWe XUMHUHM CIY)KUT OCHOBOM JUIT (OPMHPOBAHWS MHPOBO33PEHHS OOYJaromIerocs, ero IpeJCTaBICHUH O
MaTepUabHOM €JMHCTBE MUPa, BAXKHYIO POJIb UI'PAIOT POpMHpYEMBbIe XUMHEH MPE/ICTAaBICHNS O B3aUMOIPEBPAIICHIUSIX SHEPI I
U 00 DSBONIOIMM BEIIECTB B MPHUPOAE, O IYTSAX pEIICHHS TIIOO0ATHHBIX MPOOJIeM YCTOWYMBOTO pa3BUTHS YeIOBEYECTBA —
CBIPBEBOM, YHEPTETUUECKOH, ITUIIIEBON M IKOJIOTHUECKOH 0€30MacHOCTH, IPOOJIeM 3/IpaBOOXPAHEHHSL.

N3yuenue xumuu:

CIOCOOCTBYET peai3allid BO3MOKHOCTEH JUIsi caMOpa3BUTHS W (OPMHUPOBAHMWS KYJABTYPHI JIMYHOCTH, €€ oOmed n
(YHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (HOPMUPOBAHNE MBIIUICHNS X TBOPYECKUX CIIOCOOHOCTEH 00y4aromuXcsl, HABBIKOB X CaMOCTOSITEIBHOM
y4eOHOHU JesTEeNBHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATEIbCKIX YMEHHH, HEOOXOUMBIX KaK B OBCEAHEBHON JKU3HH, TaK U
B NPo(eCCHOHATBHON JIeSITETEHOCTH;

3HAKOMHT CO CIEIM(UKOH HAYIHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJISJA HA €AWHCTBO MPUPOIBI H
YeJIOBeKa, SIBJISICTCS] OTBETCTBEHHBIM 3TaIloM B )OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00 yJaIOIINXCS;

Croco0CTBYET (POPMHPOBAHHIO LIEHHOCTHOTO OTHOMIEHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHPOIE, K YETOBEKY,
BHOCHT CBOH BKJIaJl B 3KOJIOT'MYECKOE 00pa30BaHUE 00y4aroInXCs.

JlaHHBIC HanpaBiICHUsI B OOYYCHUM XUMHUM 00ECHEeUMBAIOTCS CIelU(UKOI conepikanus yueOHOro MpeaMeTa, KOTOpBIi
SIBJISCTCS TIEAarOrMYEeCKH aJallTHPOBAHHBIM OTPaXKEHUEM 0a30BOI HayKH XMMHUH Ha ONpeeIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMuu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa30BaHHS OPHUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI
NEPBOHAYATIBHBIX MOHATHH XMMHHU, OCHOB HEOPIraHUUECKONH XUMUHU U HEKOTOPBIX OTAENBHBIX 3HAYMMBIX TOHSTUH OpraHU4ecKou
XHMHUH.

CTpykTypa cOIep)KaHHs HPOrpaMMbl II0 XHMHU C()OPMHPOBAHA HA OCHOBE CHCTEMHOrO IOAXOa K €€ HM3y4eHHIO.
CogneprkaHue CKIaIbIBACTCS M3 CUCTEMBI MOHATHH O XHUMMYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI HMOHATHH O XMMHYECKOH
peakiuu. O0e 3TH CHUCTEMbl CTPYKTYPHO OPraHH30BaHbl IO NPHHLMITY IIOCIEIOBATEIBHOIO Pa3BMTUS 3HAHMH HAa OCHOBE
TEOPETHYECKHX MPEACTABICHUH Pa3HOIO YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuopnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa XUMMH;

— YYEHHsI O CTPOEHHHU aTOMa U XMMHUECKOH CBSI3H;

— IIPE/ICTABIICHUH 00 3JIEKTPOINTHYECKON IUCCOLMALIMH BELECTB B PaCTBOPax.

TeopeTnueckue 3HAHMS PACCMATPHUBAIOTCS HA OCHOBE SMIIMPHYECKH IOJYYEHHBIX M OCMBICIEHHBIX ()akToB,
Pa3BUBAIOTCS TIOCIEOBATEIBHO OT OAHOTO YPOBHS K JPYrOMY, BBINONHSSA (QYHKIMH OOBSCHEHHS U NPOrHO3MPOBAHUS CBOICTB,
CTPOEHUSI U BO3MOXKHOCTEN MPAKTUUECKOr0 IPUMEHEHNUS U NOTYIEHUS U3y4aeMBbIX BEILECTB.

OcBoeHHe NPOrpaMMbl 0 XUMHH CHOCOOCTBYET (OPMUPOBAHMIO HPEJCTABICHUS O XHMHYECKOW COCTaBIISIOLICH
HayYHOH KapTHHBI MHUpPA B JIOTHKE €€ CHCTEMHOH NPUPOABI, IEHHOCTHOIO OTHOLIEHHS K HAydHOMY 3HAaHHIO U METOJaM TO3HAHUS
B Hayke. V3yueHue XMMHM MPOMCXOIUT C MPHUBICUYCHUEM 3HAHUI M3 paHee U3YYCHHBIX y4eOHbIX mpeameroB: «OKpyxKaromuit
Mup», «buonorusa. 5—7 knaccel» u «Pusznka. 7 Kiaccy.

IIpy M3ydeHUH XMMHMH NPOUCXOAUT (HOPMHUPOBAHME 3HAHMI OCHOB XMMHYECKOW HAayKM KakK O0JAaCTH COBPEMEHHOro
€CTECTBO3HAHUS, MIPAKTHYECKOH JIESTENFHOCTH YEeNIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYIbTYpHI. 3a7ada yueOHOTro
npeaMera COCTOUT B (OPMHPOBAHMM CHCTEMbl XHMHYECKMX B3HAaHWH — BaKHEHIIMX (aKTOB, IOHATHH, 3aKOHOB H
TEOPETUYECKHUX TIONOXKEHHUH, JOCTYMHBIX OOOOIICHMH MHPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKd, B TIPUOOIICHUH K
Hay4HbIM METOJIaM TIO3HAaHHs MPU M3YYCHUH BEIIECTB U XUMUYECKHX PEaKuuid, B (JOPMUPOBAHUU U Pa3BUTHUH MO3HABATEIbHBIX
YMEHHMIl M MX NPUMECHEHHH B Yy4eOHO-TIO3HABATEIbHOW M Yy4eOHO-MCCIEIOBATENBCKON NEATENbHOCTH, OCBOCHHHM HpaBUII
0e30MmacHOro 0OpaIeHNs ¢ BEIIECTBAMH B IIOBCEAHEBHON JKH3HH.

I1pu U3ydeHny XUMUH Ha YpOBHE OCHOBHOT'O 00LIIEro 00pa3oBaHHs BaXKHOE 3HAUCHHE MPUOOPEITH TaKKe LN, KaK:

— (opMHpOBaHHE HHTEIUICKTYaJbHO pA3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa3oBaHMIO, COTPYJHHYECTBY,
CaMOCTOSITEIFHOMY NPHHATHIO PEIICHUH, CITOCOOHON aJanTHPOBAThCS K OBICTPO MEHSIOMIMMCS YCIIOBHSAM JKH3HHY,

— HAaIpaBJICHHOCTh OOYYEHUSI HAa CHCTEMAaTHYECKOe IMPHOOIICHNE O0YJaIOMUXCsl K CaMOCTOATEIFHON MO3HABATEIBHOM
JeATEIBHOCTH, HAYYHBIM METO/IaM ITO3HAHMS, ()OPMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHU;



— obecrieyeHre YCIIOBH, CIIOCOOCTBYIOIIMX TMPHOOPETEHHIO OOYYAIONIMMHUCS OIBITA PAa3HOOOPa3HOW JEATETHHOCTH,
MO3HAHUSI M CAMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONIMX YHHBEPCAIbHOE 3HAUCHUE JUIS
Pa3JINYHBIX BUIOB JAEATEILHOCTH;

— ¢dopmupoBanre o0mIel (YHKIIMOHAIBHONH M €CTECTBCHHO-HAYYHON T'PAMOTHOCTH, B TOM YHUCJIC YMEHHH OOBSCHATH U
OLICHUBATD SIBJICHUSI OKPYXKAIOIIETO MHpPA, MCIOIb3Ysl 3HAHUS M OIIBIT, MTOYyIeHHbIE MPU W3YYCHUH XUMHHU, IPUMEHSTH UX TPH
pelieHnH IpodeM B TIOBCETHEBHOM KHU3HU U TPYIOBOH JIEATEIHHOCTH;

— (opmHupoBaHNE Yy OOYYArOIIMXCS T'YMaHUCTUYECKUX OTHOIICHUH, TIOHUMAaHMS [IEHHOCTH XMMHWUYECKHX 3HAHWUU IS
BEIPAOOTKH HKOJIOTMYECKH LEeJIeCO00pPa3HOro IOBEICHHS B OBITY M TPYHOBOH NESTENFHOCTH B IIEIIX COXPAHEHUSI CBOETO
3/10POBBSI U OKpYKarOLIeH IPUPOJHOM cpenbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHMTAHUIO Ha OCHOBE YCBOCHHMS
00IIeYeNIOBeYeCKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPOGIIIS U HAIPaBICHHOCTH AalbHEHIero 00yIeHusI.

OO1iee ynciio YacoB, OTBEAEHHBIX IS M3YUSHUsI XUMHUHU Ha YpOBHE OCHOBHOIO 00IIero oopas3oBaHus, cocTaBisieT 136
4JacoB: B 8 Kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kimacce — 68 yacoB (2 vaca B HEJEIIO).



COJEP/)KAHUE OBYYEHUS

8 KUIACC

IlepBoHayaibLHBIe XUMHYECKHE TOHSITUS

[Ipenmer xumun. Ponb XUMuM B XKW3HM YeloBeKa. XHMHSA B cucreMe Hayk. Tena u BemectBa. Dusmdeckue cBOHCTBa
BEIIECTB. ArperaTHOe COCTOSHHE BeulecTB. [loHsATHE 0 MeTozmax Mo3HaHWS B XMMHH. Uncrtele BemecTBa M cMecH. CriocoOsr
paszeneHus cMecen.

ATOMBI U MONEKYJbl. XUMHUYECKHe 31eMeHTh. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. IIpOCThIe M CIIOKHBIE BEIIECTBa.
ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckast Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DSJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenpHas aToMHas Macca. OTHOCHTENIbHASI MOJIEKYJIIpHAsl Macca. MaccoBast JOJIsl XMMHYECKOT' O JIEMEHTa B COSIMHEHUH.

KommgecrBo BemecrBa. Monb. MomnsipHas mMacca. B3anMocBsi3p KonpuecTBa, MacChl M YMCA CTPYKTYPHBIX €IMHUIL
BerecTBa. Pacu€Tel o opmynaM XMMHUYECKUX COSIMHEHHH.

Ousnueckne W XUMHYECKHE SIBICHUS. XUMHYECKas peakius W e€ NMpU3HAKH. 3aKOH COXPaHEHHs MacChl BEUIECTB.
Xumunaeckue ypaBHeHUs. Kitaccnpukanust XHMHYIECKHX peakiyi (COeANHEHHs, pa3lioKeHHNs, 3aMeIIeHHs, 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYJOH, NMpaBWJIaMu paboThl B JabopaToOpHU M NpHEMaMH oOparieHus ¢ J1abopaTopHEIM
000pyIOBaHNEM, M3YdEHHE W OIMcaHne (U3NUECKNX CBOWCTB 0Opa3IOB HEOPraHMYECKHX BEIIECTB, HAaOIIOICHUE (DU3HUECKIX
(TTaBIIeHME BOCKA, TasiHUE JIb/a, paCTHpaHUe caxapa B CTYyIKe, KHIIEHHE W KOH/ICHCAlHsl BOJIBI) M XUMHUYECKNX (TOPEHHEe CBEYH,
MIPOKaJIMBaHUE MEJHOH TIPOBOJOKH, B3aMMOJEICTBHE MeNla C KHCIIOTOH) SBICHWH, HaOJIOAEHWE W OIMCaHWE MPH3HAKOB
MIPOTEKaHUsI XUMUYECKUX peakiuii (pa3yioXKeHHe caxapa, B3aMMOJICHCTBUE CEPHOH KHCIOTHI C XJOPHIOM Oapus, pa3iioKeHHe
rugpokcuaa Meau (1) mpu HarpeBaHuH, B3anMozeicTBHE xkene3a ¢ pactBopoM coiu meau (1), m3ydenue crocoGoB pasneneHust
cMeceli: ¢ TIOMOIIBI0 MarHnTa, QrIIbTpOBaHMUe, BHITApUBAaHHE, TUCTHILIIMS, XpoMaTorpadus, IPoBeIeHUEe OYUCTKH ITOBApEHHOM
coyv, HaONIOJICHNE W ONMCAaHWE Pe3yJIbTaTOB HPOBEICHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaccChl, CO3/IaHHE
Mozeei MoeKyI (IapoCcTepIKHEBBIX ).

BakHelilme npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech rasos. CocraB Bo3ayxa. Kucmopoxm — smemeHT M mpocroe BemiecTBo. HaxoxkaeHue kuciopona B
npupoze, Gpu3nIeckue ¥ XUMHYECKHe cBoicTBa (peakuuu ropenus). Okcunpl. [Ipumenenue kuciopoaa. CrocoObl MoTydeHust
KUCIIOpoJa B JIaOOpaTOpHM M HPOMBINUICHHOCTH. KpyroBopor kucnopona B mpupone. O30H — amnorponHas Moaudukarms
KHCIIOpOJa.

TeroBoii 3hheKT XMMUYECKOH peaKiiiu, TEPMOXUMHUYECKUE YPaBHEHHS, 9K30- U 3HIOTEpPMUYECKHE peakuny. TommBo:
yroib ¥ MeTaH. 3arpsi3HeHUE BO3yXa, YCHIEHHE TAPHUKOBOro 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bomopon — snemeHT u npoctoe BemectBo. HaxoxneHue Bogopona B npupoje, GusHdeckue U XMMHYECKHE CBOMCTBA,
MPUMEHEHHE, CrIoco0bl NoyrydeHus. Kuciors! u conu.

MonstpHblit 00bEM ra3oB. Pacuérsl M0 XMMHYECKUM ypaBHEHUSM.

dusnyeckue cBoHCTBa Boxabl. Boma kak pactBopuresns. PactBoprl. HacbllieHHble M HEHACBILIEHHBIE DPACTBOPHL
PactBopumocTh BemiecTB B Bozxe. MaccoBasi ons BeIECTBa B pacTBope. XHUMHUYECKHe cBOWCTBa Bonbl. OcHoBaHus. Ponb
pacTBOPOB B NPHUPOZE U B JKU3HU uelloBeka. KpyroBopoT Bojbl B Mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKa
MIPUPOJHBIX BOJ.

Knaccudukamus Heopranudeckux coexuneHuil. Okcuppl. Kinaccudukarms oxcuaoB: coneoOpasyronive (OCHOBHBIE,
KUCJIOTHBIE, aM(oOTepHbIe) U HeconeoOpasyroume. HomeHnknaTypa okcumoB. dusnueckue M XUMHUUECKUE CBOMCTBA OKCHUIIOB.
[TonyueHue okcuaoB.

OcHoBanus. Kiaccudukanust ocHOBaHMi: INENOYM W HEPACTBOPHMBIC OCHOBaHWS. HOMEHKIaTypa OCHOBaHHIA.
duznueckre U XMMUYECKUE CBOICTBAa OCHOBaHUH. [lomyueHrne ocHOBaHHH.

Kucnorel. Knaccudukauus xucnor. Homenknatypa kuciaor. dusndeckre M XUMHUYECKHE CBOWCTBA KHCIOT. Psin
aktuBHocTU MetaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenknarypa coneii. ®uszndeckue u XumMudeckue cBoicTBa coieid. [lomydenue cone.

I'enernueckas CBsI3b MEXIY KJIaCCAaMH HEOPTaHUYECKUX COeTUHEHHUM.

Xumuueckuii IKCcnepumenm:

KaueCTBEHHOE OIpe/IeNICHHEe COAEPKAHUS KUCIOPOJa B BO3AYXE, MONy4eHHE, COOMpaHue, PAclo3HaBaHUE U HU3Y4EeHHE
CBOWCTB KHCIIOpO/ia, HAOIIOACHHE B3aUMOACICTBHUS BELIECTB C KUCIOPOJOM H YCIOBUS BOSHUKHOBEHHS U MPEKPAICHUS TOPEHUS
(noxxapa), 03HaKOMJIEHHE ¢ 00pa3laMH OKCHIOB M ONMCAaHHE UX CBOWCTB, MOJIy4EeHHE, COOMpaHHUE, PaCllO3HABAHUE U M3yYeHHE
CBOHCTB BoJopoa (ropeHue), B3aumonaeiicteue Bogopoaa ¢ okcugoM mMeau (1) (Bo3sMoXkHO HCONb30BaHNE BUAEOMATEPHAIIOB),
HaOmroeHne 00pa3loB BELIECTB KOJMYECTBOM | MOJb, MCCIEOBAaHHE OCOOEHHOCTEH DPACTBOPEHMS BELIECTB C PA3IUYHOMN
PpacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAENEHHOW MAaccOBOW J0J€Hl pacTBOPEHHOIO BEIIECTBA, B3aUMOAEHCTBUE
BOABI C MeTaiamMu (HATpHEM M KaibliieM) (BO3MOXKHO WCIIONB30BAaHUE BHCOMATEPUANIOB), HCCIEIOBaHHE O00Opa3IoB
HEOPraHMYECKHX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIMIONEHHE W3MEHEHHUs OKPacKM HHAUKATOPOB B pacTBOpax KHUCIOT U
menoveld, u3ydeHue BizaumopedcTBus okcuma memu (ll) ¢ pacrBopom cepHOH KHCIOTHL, KHUCIOT C METalJlaMH, PeaKIHid
HEWTpanu3anuy, MOIydeHHe HEPacTBOPHMBIX OCHOBAHHUH, BBHITECHEHHE OJHOTO METajlla APYTHM M3 pacTBOpa COJH, PEHICHHE
SKCIIEPUMEHTANBHBIX 33724 Mo TeMe «BaxkHelme Kiacchl HSOPraHNIECKUX COCHUHEHUI».

Ilepuonnuecknii 3akon u Ilepuognyeckasi cucremMa xumuveckux 3jdementos [I. M. Mengeineea. CrpoeHnue
aTomMoB. XuMnieckas cBsi3b. OKHCJIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIUU



[lepBble MOMBITKH KJIACCH(UKAINK XUMHUYECKUX 3JIEMEHTOB. IIoHATHE O rpynmax CXOJHBIX JJIEMEHTOB (INEIOYHBIC U
[IEeT0YHO3EMEIIbHbIE METAJUTBl, TaJOTeHbl, WHEPTHHIE Ta3bl). OJIEMEHTH, KOTOphle 00pa3yloT aM(OTepHBIE OKCHIBI H
THPOKCHIIBI.

Ilepuognueckuii 3axon. Ilepuoguueckas cuctema xumuueckux snemeHtroB [[. M. Menneneesa. Koporkonepuonnas u
JuMHHONepuoaHas ¢opmbel [lepuoandeckoit cucrembl xumudeckux smemeHTtoB J[. . MenpeneeBa. Ilepmonsl m rpynmesl.
Du3ndecKnii CMBICI MOPSAKOBOTO HOMEPa, HOMEPOB NEPHO/a U IPYIIHI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oronbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000I0YEK aTOMOB IEPBBIX
20 xumudeckux anmeMeHToB [lepuoamdeckori cucremsl JI. M. MenneneeBa. XapaKTepHCTHKa XMMHUYECKOTO JJIEMEHTA TI0 €ro
nonoxeHuto B [lepuoguueckoii cucreme 1. 1I. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS pajiilyca aTOMOB XMMHYECKHX JJIEMEHTOB, METAJUINYECKUX W HEMETAJUINYECKUX CBOWMCTB
TI0 TPYIITIaM | IEePHOIaM.

3nauenne [lepuommueckoro 3akoHa u Ilepronuveckoil CHCTEMBI XHMHYECKHX 3JEMEHTOB JUIS Pa3sBUTHS HAyKd M
npaxtuku. JI. . MenzeneeB — yu€Hblil ¥ IpaskIaHUH.

Xumnaeckas cBs3b. KoBaneHTHas (ONsipHAast ¥ HEMOJSIPHAsST) CBSI3b. DIIEKTPOOTPUIATEIFHOCTh XUMHUYECKHIX 3JIEMEHTOB.
Honnas cBs3b.

Crerrenp okucieHns. OKHCIATEIbHO-BOCCTAHOBHUTENIFHBIE pPeakiy. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHHS.
OKHCIUTETH ¥ BOCCTAHOBUTEIH.

Xumuueckuit 3kcnepumenm:

n3ydeHre o0pa3IoB BENIECTB METAIUIOB M HEMETAIUIOB, B3aMMOACHCTBHE THAPOKCHAA IMHKA C PACTBOPAMH KHCIOT U
IIeso4Yeid, MpoBeeHNE OIBITOB, WILTIOCTPUPYIOIINX MTPUMEPH! OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKiuii (ropeHne, peakuuu
Ppas3IokKEHHsI, COSTMHEHNS).

Mesicnpeomemnuie ceasu

Peanmusaruss MeXNpeMETHBIX CBsI3el NPH M3YYEHHH XMMHHU B 8 KJIacce OCYIIECTBIISIETCS Yepe3 MCIONIb30BaHUE Kak
OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOIMXCS CUCTEMHBIMH ISl OTACNBHBIX MPEJAMETOB €CTECTBEHHO-
HAY4YHOTO IHKIIA.

OOmme ecTecTBEHHO-HaY4YHBIC TOHATHS: HaYYHBIH (aKT, THUIOTE3a, TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KIacCU(pHKaIWs,
MIEPUOIITYHOCTD, HAOIOIEHNE, SKCIIEPUMEHT, MOJIETIMPOBaHHE, H3MEPEHHE, MOJIEIb, SBIICHHE.

Ousnka: Mmarepus, aroM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHJI, H30TOIbBI, PaJHOAKTHBHOCTh, MOJIEKYIa,
JNMEKTPUYECKUIT 3apsjl, BEIECTBO, Telo, 00bEM, arperaTHOe COCTOSHME BEILIECTBA, a3, (PU3MYECKUE BEIMYUHBI, €IAUHUILBI
H3MEPEHUs], KOCMOC, TUTaHETI, 3BE3/1bI, COMHILE.

Buonorus: ¢portocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbI, TOPHBIE OPOJIBI, TIOJIE3HbIE HCKOIIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMuYecKasi peaKnust

[lepuonuueckuit 3akoH. Ilepuomuueckas cucrema xumuueckux snemeHtroB JI. M. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KallKs, KaNbLHsi U UX COCIUHEHUH B
COOTBETCTBHU C NOJIOKEHUEM 3JIEMEHTOB B Ilepruoanydeckoil cucreMe u CTpOEHUEM HX aTOMOB.

CrpoeHue BelIecTBa: BUIbl XUMUYECKON CBSI3U. THIBI KPUCTALIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT
TUIA KPUCTALIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccupukanuss ¥ HOMEHK/IATypa HEOPraHMYECKMX BEIECTB. XMMHMYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCA K
Pa3INUHBIM KJIaCCaM HEOPraHUUECKUX COSAMHEHHH, FeHETHUECKasl CBA3b HEOPTaHUUECKUX BEIECTB.

Knaccupuxanuss XMMHYECKUX PEaKLMi MO pa3iIuyHbIM NpU3HAKaM (110 YMCIIy M COCTaBy Y4acTBYIOLIMX B PEaKLHUU
BEILECTB, 10 TEIUIOBOMY 3Q(EKTy, 10 U3MEHEHUIO CTEIICHeH OKHCICHU XUMUYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, MO Y4aCTHIO
KaTanu3aTopa). OK30- ¥ SHIOTEPMHUUYECKUE PEaKLUH, TEPMOXHUMHUUECKHE yPAaBHEHHS.

[onsiTre 0 ckopocTn XxuMHYecKol peakuuu. [loHsaTHe 00 0OpaTUMBIX M HEOOPATHMBIX XUMHYECKUX peakuusix. [lonarue
0 FOMOT'€HHBIX U F€TEpOreHHbIX peaknusx. [lonsrue o katanuse. [lonsTre o xummudeckoM paBHoBecuH. DaKTOPbI, BIUAIONIME HA
CKOPOCTh XMMHUUECKON PEAKINU U TOIOKEHUE XMMUYECKOTO PABHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTEINIFHBIE PEAKIUH, JIEKTPOHHBIA OallaHC OKHUCIUTEbHO-BOCCTAHOBUTEIBHOM PEaKLUH.
CocraBiieHue YpaBHEHUH OKHCIUTENFHO-BOCCTAHOBUTEBHBIX PEAKLUI C HCIONBb30BAHUEM METOAA SIIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOTUTUYECKOW OUCCOLMALMU. OJEKTPOIMTHl U HEAIEKTPOMUTHL. KaruoHsl, aHMOHBL MexaHu3M
JIMCCOLMALIMH BEILECTB C PAa3IMYHBIMU BUJAMH XUMHYECKOH cBsi3H. CTenenb auccouuaini. CHIbHBIC U cllalble SeKTPOIUTHI.

Peakuuu wmonHOro obMeHa. YCIOBHSI MPOTEKaHWsS] PEAKIUid HOHHOrO OOMEHA, MONHBIE U COKpAIEHHbIE HOHHBIC
ypaBHeHust peakiumii. CBOCTBAa KHCIOT, OCHOBAHHI U COJNiel B CBETe MPEACTABICHUN 00 AMEKTPOIMTHUYECKOH AUCCOIHAIH.
KauecTBeHHsle peakiuu Ha HOHBL [IoHsATHE O THApONU3E CONEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJICTIAMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U HEMeTalloB (rpadura
1 anMasa), CIOXKHBIX BEILIEeCTB (XJIOpHa HaTpHUs), UCCIeJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKOH peakuuy OT BO3ASHCTBUS
pa3nuuHEIX (aKTOPOB, MCCIEIOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOIEcca AUCCOLMAIMN KHCIOT, MeNodYel 1
coneil (BO3MOXKHO HCIONIB30BaHHE BHIEO MATEPUATIOB), IPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIINX IPH3HAKH IPOTEKAHHS
peaxumii HOHHOTO 0OMeHa (00pa3oBaHME OCa/Ka, BBIJCICHUE Ta3a, 00pa3oBaHKE BOJIBI), OMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIN (TOpPEHHE, PEaKIU Pa3JIOKEHHs, COSAUHEHH), PACIIO3HABAHUE HEOPTaHWIECKHUX
BEIIIECTB C TIOMOIIIBIO KAYECTBEHHBIX PEaKINil Ha HOHBI, PEIIEHHE 3KCIIePUMEHTAIBHbIX 3a/ad.



HemeTa/u1bl 1 X COeIMHEHUS

OOmas xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHns. CTpoeHue n
(u3MYecKre CBOWCTBA IPOCTBHIX BENIECTB — TAJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha HpHMepe Xiopa (B3auMOAeHcTBHE ¢
MeTaJIaMH, HEMeTaJUIaMH, Inenodamu). Xmopooxopon. ComnsHas KHCIOTa, XUMHUYECKAE CBOWCTBA, IOMydeHHUE, NIPHMEHEHHE.
JlelicTBue XJ10pa M XJIOPOBOJOPOA Ha OpPraHU3M YesIoBeKa. BaxkHelimme XJIOpuabl 1 HX HaXOXKJICHUE B IPUPOJIE.

Ob6mas xapakrepucTrka meMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE CTEIICHN OKHUCIICHUSL.
CrpoeHrie 1 (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U cepbl. AJUIOTPOIHBIE MOIM(HUKAINK KUCIOPOa U CEephL.
XumMuaeckue cBoiicTBa cepsl. CepoBomopo, cTpoeHHe, (U3MIecKre M XUMHIecKre cBoicTBa. OKCHIBI Cephl KaK MPeCTaBUTENN
KHCJIOTHBIX OKcuzoB. CepHasi KHCIIOTa, (pU3nUecKne W XUMHYECKHe CBOicTBa (0OIIMe Kak IpeicTaBHUTENs Kiacca KHCIOT H
crieruaeckre). XUMUUECKHE PpEaKIHH, JIe)Kallde B OCHOBE IIPOMBIIUIEHHOIO CII0C0O0a IIOMYYEHUS] CEpPHOM KHCIOTEL.
[Ipumenenne cepHoil kncnoTel. Conm CepHON KHCIIOTHI, KaUeCTBEHHAsl peakiys Ha cynbpar-uoH. Haxoxnenme cepsl u e€
COEIIMHEHUH B pHpoje. XUMHUYECKOe 3arpsi3HEHNE OKPYXKAIOIIEH cpeibl COSTMHEHUIMH Cepbl (KUCIIOTHBIE TOXKIH, 3arpsi3HEHHE
BO3/IyXa M BOZIOEMOB), CIOCOOBI €TI0 IPeIOTBPAIICHHS.

OO0mas xapakrepuctika seMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHS.
A30T, pacrpocTpaHeHHWe B Tpupoje, (uznueckne W XMMHUeckue cBoiicTBa. KpyroBopor asora B mpmponme. AMMHak, €ro
¢usIyecKre 1 XMMHYECKHEe CBOKMCTBA, MoNydeHHe u mpuMeHeHwne. Comy aMMOHHS, WX (U3MUECKHe M XMMHUYECKHE CBOMCTBA,
npuMmeHeHne. KadecTBeHHas peakuust Ha MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ moiydeHne, (QU3Mueckue M XHMHIECKHe
cBoifcTBa (0OOIIME Kak IpeICTaBHTENsI Kiacca KHCIOT ¥ crienududeckue). Vcronp3oBaHHe HHUTPATOB M cojell aMMOHHS B
Ka4ecTBe MUHEPAJIbHBIX yIoOpeHni. XUMHIecKoe 3arps3HeHNe OKPYXKaIoMIel cpeIbl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH,
3arpsi3HEHHE BO3/yXa, MOYBEI M BogoéMoB). Docdop, amtorponHbie Momudukammu ¢ochopa, GuU3NUECKne W XUMHUYECKHE
cBoiictBa. Oxcun ¢docdopa (V) n dochopHas kucnoTa, Gpu3HUIEecCKHe W XMMHUYECKHE CBOKMCTBA, MoiydeHue. lcrmonb3oBaHue
¢docdaroB B KauecTBE MUHEPAIIBHBIX YIOOPEHHI.

O0mas xapakrepuctrka ameMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE CTETICHN OKHCIICHUSL.
VYraepon, aluioTporHble MOTU(HKAIMHU, PAcpoCTpaHeHHe B MpHpoe, (U3HYECKHe M XMMHYECKHe CBOMCTBa. AncopOrws.
Kpyrosopor yrnepoma B mpupoxe. Okcuipl yriiepoaa, MX (H3HYECKHE M XHMHUYECKHE CBOMCTBA, JeiCTBHE Ha >KHMBBIE
OpraHM3MBbl, TONy4eHHEe W NpHMEHEHHe. OKOJOrMYecKHe IpoOsieMbl, cBsi3aHHBle ¢ okcuioM yrieporma (IV), rumoresa
IJI00aBHOTO TOTEIUICHUs] KJIMMaTa, MapHHUKOBBIA 3(QQekT. YrompHas Kuciora W e€ comy, MX (pU3NUecKHe M XUMHYECKHe
CBOIiCTBa, MolydeHHe M TNpuMeHeHHe. KauecTBeHHast peakiusi Ha KapOoHar-noHbl. Mcnomp3oBanme kapOoHAaToB B OBITY,
MeJULUHE, TPOMBIIIIEHHOCTH 1 CETTbCKOM XO3SHCTBE.

INepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COSIMHEHHAX yriepoaa (MeTaH, 3TaH, 3THIICH, alleTHIICH,
3TaHOJ, IIMLEPUH, YKCYCHast Kuciora). [IpupoaHble HCTOUHHUKH YrIeBOLOPOIOB (Yroib, IPUPOIHBIN Ta3, He(Th), MPOLYKTHI HX
nepepaboTku (OCH3UH), MX POJIb B OBITY M IPOMBIIICHHOCTH. [TOHATHE O OMONIOrMYECKH BaXKHBIX BEILECTBAX: )KUPAX, OeNKax,
YrIeBOIaX — M UX POJIU B )KU3HU UesloBeKa. MaTepranabHOE €IMHCTBO OPTaHUYECKUX U HEOPIaHMYECKHUX COETMHEHUI.

Kpemnui, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MONy4eHHE M NpuMeHeHue. COelMHEHHs KPEMHHs B IPHUPOJE.
OOmme mnpexncraBienuss o0 okcuae kpemuus (V) u kpemHueBoil kuciore. CHIMKaThl, MX HCIIONB30BaHHE B OBITY, B
MIPOMBIIUICHHOCTH. BaKHeHIne CTpoUTeNbHbIE MaTephaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxeie300erToH. [Ipobmemsl
6€30IaCHOr 0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPUAIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydeHue o0pa3llOB HEOPraHMYECKHX BEIIECTB, CBOICTB COJISHONW KMCIOTHI, IIPOBEJICHHE KAYECTBEHHBIX PEaKIUH Ha
XJIOpDHI-MOHbI W HAOJIOICHUE INPU3HAKOB HMX IPOTEKAHHs, OIBITHL, OTpakalolue (QU3MYECKHe M XUMHYECKHE CBOKMCTBa
rajJoreHoB W HX COeJUHEHHH (BO3MOXKHO HCIIOJIb30BAHME BMICOMATEPHANIOB), O3HAKOMIICHHE C 00pa3LiaMH XJIOPUIIOB
(rajoreHuoB), O3HAKOMJIEHHE ¢ oOpa3uamu cepbl M €€ COSIMHEHHAMH (BOSMOXKHO WCIIONB30BAaHUE BHUIEOMATEPHUAIIOB),
HaOroeHue mnpouecca oOYrJIMBaHHUS caxapa IOf JIeWCTBHEM KOHLEHTPUPOBAHHOW CEPHOI KHCIIOTHI, M3Y4E€HHE XUMUYECKHX
CBOICTB pa30aBJICHHOI CEpPHOM KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOM peakiuy Ha Cynb(par-moH U HAONMIOJeHHE MpU3HaKa ef
NPOTEKaHus, O3HAKOMJIeHHEe ¢ (u3uyeckumu cBoiicTBamMM a3ora, (ocdopa M MX coefvHEHHH (BO3MOXKHO HCIIOIb30BaHUE
BH/ICOMATEpHaIoB), oOpa3iaMu a30THbIX U (ocOpHBIX ymoOpeHuil, momydeHue, coOMpaHHe, paclno3HaBaHHE U H3y4CHHE
CBOWCTB aMMMaKa, IPOBEICHUE KaYeCTBEHHBIX PEaKLHi Ha HOH aMMOHHUS U pocdaT-noH 1 U3ydeHHe MPU3HAKOB UX NPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJOTBHI C MeIbI0 (BO3MOXKHO HCIIONB30BAaHUE BUAECOMATEPUAIIOB), U3y4YE€HHUE
MozieNiell KpUCTaJUIMYECKUX PelETOK anMasa, rpadura, QymiepeHa, 03HAKOMICHHE C IPOLECCOM aacopOLMU pacTBOPEHHBIX
BEILECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM HPOTHBOrasa, MoJyuyeHHe, cOOMpaHue, PAClO3HABaHUE M U3Yy4EHUE CBOHCTB
YIIIEKUCIIOTO Ta3a, MPOBEAEeHNEe KaueCTBEHHBIX peakluil Ha kapOOHAT U CHIMKAT-HOHBI U M3y4eHHE NMPU3HAKOB MX MPOTEKaHMS,
03HAKOMJIEHHE C TPONYKIHEH CUIMKATHOM MPOMBILIUIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIBbHBIX 3ajad Mo Teme «Baxuelnve
HEMETAJUIBI ¥ UX COSJUHCHUS.

MeTaJllIbI U MX COeMHEHUS

OO1mas XapakTepUCTHKAa XUMHUYECKHUX IEMEHTOB — METAJUIOB Ha OCHOBAHUM UX nonoxenus B [lepuomuueckoil cucreme
xumuueckux snemeHToB 1. M. Menneneesa u crpoenust aromoB. CTpoeHHe MeTaioB. MeTaiutiyeckast CB3b U MeTaJUTHuecKast
KpUCTAITMYECKasA PeIETKA. DIEKTPOXUMHUYECKUI ps HANPsDKEHUH MeTayuioB. PU3HUecKue U XUMHUYECKHE CBOMCTBA MET AJIJIOB.
O6mue crnoco0s! norydeHuss MeTanIoB. [IoHATHE 0 KOPPO3UHM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aI[UTHI UX OT KOppo3uu. CIimaBsl
(cranp, 9yryH, JIOPATIOMUHNN, OpOH32) U HX IPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

Illenounsie MeTayIbl: oNnokeHue B [lepuoanueckoit cucreme xumuueckux sneMeHToB [l Y. Menneneesa, CTpoeHUE UX
aTOMOB, HaXOXJEHHE B npupozae. Pusuuecknue 1 XMMHUYECKUE CBOIMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUABI M THIPOKCHIBI
HaTpHs U Kanus. [IpuMeHeHne meIouHbIX METAIIOB U UX COSIMHEHHUH.



[I{enouHO3eMeNBHBIE METAIUIBI MATHUH U KaJIBIHIA: TTOJI0XKeHNE B [lepromuaeckoil cucreMe XHMUYECKHUX AJIEMEHTOB /1.
W. MeHzeneeBa, CTpOCHHE HX aTOMOB, HAXOXICHHE B Tpupoje. Pu3Mueckue M XUMHYCCKUE CBOMCTBA MArHUS U KaJIBIIHSL
Baxwneiimme coeuHeHNsT KBS (OKCHIT, TUAPOKCHI, coir). JKECTKOCTH BOMBI U CIIOCOOBI €€ YCTpaHEHUSL.

Amomunuii: nonoxxenue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHue aroma,
HaxoxjaeHue B mpupone. Ouznudeckre W XUMHYECKAE CBOWCTBA aTfOMHHUS. AMQOTEpHBIE CBOHCTBA OKCHAA W THAPOKCHIA
ATFOMUHWUSL.

Kenezo: nonoxenue B Ilepuopmyeckoi cucreme xumuueckux snemeHToB JI. M. MenpeneeBa, crpoeHue aToma,
HaxoXJeHHe B pupoze. Ou3ndyeckrne U XMMUYECKHE CBOMCTBA xene3a. OKCUIIbl, THApOKCH bl U coiu xkenesa (1) u xenesa (111),
WX COCTaB, CBOMCTBA U MOIyYCHHE.

Xumuueckuit 3kcnepumenm:

O3HaKOMJICHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (PU3UUCCKUMH CBOWCTBAMH, M3YUCHHE DPE3yJIBTATOB KOPPO3HU
METaJUIOB (BO3MOXKHO HCIIOJIB30BaHHE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOICHUCTBHS OKCHIIA KAJBIMS U HATPHUS C BOJOM
(BO3MOJKHO HCIIONIb30BaHUE BHAECOMATEPHAJIOB), HCCIEJOBAHUE CBOMCTB KECTKOW BOMBI, poIlecca TOPEHNs JKeJe3a B KHCIOpoJIe
(BO3MOXKHO HCIIOJIb30BaHUE BUACOMATCPUAITIOR), TIPU3HAKOB MPOTEKAHHS KAUYCCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, KaJbIIus,
amroMuHUs, TIHHKA, skere3a (1) u sxenesa (1), menun (1), HabmoaeHE W ONMKICAaHHE MPOIIECCOB OKPAIINBAHUS TUIAMCHHA HOHAMH
HATPUs, KA W KIbIUS (BO3MOXKHO HCIONB30BAHUAE BHIICOMATEPUAIIOB), UCCICIOBAHIE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AJFOMHHUS ¥ TUAPOKCHIA IMHKA, PEIICHHE IKCIIEPUMEHTATLHBIX 3a/1a4 1o TeMe «BakHele MeTalutbl U UX COCAMHCHUS.

XuMHS M OKpYyXKaOLIas cpeaa

BemectBa u Marepuaibl B MOBCEIHCBHOM JKH3HHM 4YeJOBeKa. be30omacHOe HCIONb30BAHUE BEIIECTB M XUMHUYECCKUX
peakiuii B ObITy. [lepBast TOMOIIIb IPH XUMHYECKHAX 0KOT'ax M OTPaBICHHSX.

XUMHUEeCcKoe 3arpsi3HeHNE OKPYXKaIOoIIei cpeibl (TIpeieNibHas JOIycTHMas KOHIeHTpanus BemecTs, naiee — [1JIK). Porns
XHMUH B PEIICHUH SKOJIOTHYECKUX MPOOIIEM.

Xumuyeckuil Ixcnepumenm:

H3ydeHre 00pa3loB MaTepPHAIOB (CTEKJIO, CIUIaBbl METAJUIOB, TIOJIMMEPHBIE MaTePHAIIBI ).

Meosicnpeomemnuie ceasu

Peanusaruss MeXnpeIMETHBIX CBsI3el NpH M3YYeHHH XUMUHM B 9 Kilacce OCYIIECTBISIETCS Uepe3 HCIIONb30BaHHE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHSATHH, SBISIOIMXCS CUCTEMHBIMH ISl OTACNBHBIX MPEJAMETOB €CTECTBEHHO-
HAY4YHOTO IIHKIIA.

OOmme ecTecTBEHHO-HaY4YHbIC TIOHATHS: HaYYHBIH (PAaKT, THUIOTE3a, 3aKOH, TEOpHs, aHAJIM3, CHHTE3, KiacCH(pUKALNs,
MEPUOIMYHOCT, HAOJIONCHHE, JKCHEPHMEHT, MOICIHPOBAHUE, HW3MEpEHHEe, MOJelb, SIBJICHHE, HapHUKOBBIH 3(QeKT,
TEXHOJIOT'UsI, MaTepUaIbl.

®dusuka: Marepus, aTroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIWA, H30TOINbl, PaJUOAKTHBHOCTb, MOJIEKYIa,
IEKTPUUYECKUN 3apsifl, NPOBOAHHMKY, MONYIPOBOJHUKH, IHAJICKTPUKH, (POTOINIEMEHT, BELIECTBO, TelO, 00BEM, arperaTrHoe
COCTOSIHHE BEILECTBA, ra3, pacTBOpP, PaCTBOPHMOCTb, KPUCTAJUIMYECKas PeIlETka, CIUIaBbl, (PU3NUCCKUE BEIUYMHBI, €AUHUIBI
HU3MEPEHUs], KOCMHUYECKOE ITPOCTPAHCTBO, IJIAHEThI, 3BE3/1b1, CONHIIE.

Buonorus:  ¢orocuHTe3, mpixaHue, Ouocdepa, OIKOCHCTEMa, MHUHEpPAIbHBIC YIOOPCHUsS, MHKPOIJIEMEHTBI,
MaKpO3JIEMEHTHI, TUTAaTeIbHbIE BEIIECTBA.

T'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TIOPOJIBI, ITONE3HbIE HCKOMIAEMbIE, TOILIMBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INIPOI'PAMMBLI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JMYHOCTHBIE PE3YJIbTATbBI
JIgHOCTHBIE pe3yabTaThl OCBOCHHUS IIPOrpaMMBI OCHOBHOTO OOIIETO0 O0Opa30BaHUS JOCTHUTAIOTCA B XOxe OOydeHMS XMMHH B
€IMHCTBE yIeOHOH M BOCIHMTATENHEHOH AESTEIFHOCTH B COOTBETCTBHH C TPAJMIHMOHHBIMHE POCCUMCKUMHU COLHOKYJIBTYPHBIMA H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPHHATHIME B OOIIECTBE NpaBWIAaMH W HOpPMaM{ MOBEICHUS M CIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUs, CAMOPa3BUTHA U COLIMATIM3AINH O00yJarOIMXCs.

JIM4HOCTHBIE pE3yAbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOH ITO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALNH M PAaCIIMPEHHe OIbITa AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIMTAHMSI
LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYIBTYPHOMY, MCTOPUYECKOMY M HAyJHOMY HACIEIUIO, MOHUMAHUS 3HAYCHUS
XMMHYECKOH HAyKH B JKM3HH COBPEMEHHOr0 OOIIecTBa, CIHOCOOHOCTH BIIAIETh JIOCTOBEPHOH HMH(pOpMarmeil o INepenoBBIX
JOCTIDKCHUSIX M OTKPBITHSIX MHUPOBOI M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoiicTBe MHpa
1 o0IIecTBa;

2) rpaIaHCKOro BOCIIMTAHMUS
MIPE/ICTAaBIEHUs] O CONMAJbHBIX HOpPMax M MpaBWIAX MEXIMYHOCTHBIX OTHOIICHHWH B KOJJIEKTHBE, KOMMYHHWKATHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, YJYEeOHOMCCIIEOBATENbCKOM, TBOPUYECKOH W JPYrMX BHUAAX JESITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOH AESATEIHHOCTH IPU BBHIMOJTHEHNHM y4eOHBIX, ITO3HABATENBHBIX 3a/1ad, BBHIIOIHEHUH
XMMHYECKUX 3KCIIEPUMEHTOB, CO3JIaHUH yIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B TIpOIiecce
9TOH y4eOHOH JesTeNEHOCTH, TOTOBHOCTH OIIEHHBATh CBOE ITOBEICHHE U TIOCTYIIKU CBOMX TOBApPHILEH C ITO3UIMN HPAaBCTBEHHBIX
1 TIPaBOBBIX HOPM C Y4ETOM OCO3HAHHMS ITOCIIEICTBUI MOCTYITKOB;

3) HeHHOCTH HAYYHOr0 MO3HAHMSI:
MHPOBO33PEHYECKHE TIPEJICTABICHUS O BELIECTBE M XMMHYECKON PEaKIiH, COOTBETCTBYIONIHE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH ¥ COCTaBIISIIONIME OCHOBY JUISl NMOHUMAaHHS CYIIHOCTH HAayYHOW KapTHUHBI MHpa, TNPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TIPHUPOIbBI, B3aUMOCBS3SX YEJIOBEKAa C NMPUPOMHON Cpeloi, O pOM XMMHH B TO3HAHUM ITHX
3aKOHOMEPHOCTEH;
MO3HABaTeIbHBIC MOTHBBI, HAlpaBJICHHbIE Ha IIOJIyYCHHE HOBBIX 3HAHMH 10 XWMHH, HEOOXOAWMBIE Uil OOBSICHEHHS
HaOJI0JaeMBIX TIPOLIECCOB U SABJICHHUH, MO3HABATENbHON, NHYOPMALMOHHOH M YUTATENbCKOH KyIbTYPbI, B TOM 4HCJIE HaBBIKOB
CaMOCTOSITENIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATypoH, IOCTYIHBIMH TEXHHYECKUMH CpEICTBAMU
NH(POPMAILIMOHHBIX TEXHOJIOTHil;
HHTEpeC K OOY4EHHIO M IO3HAHWIO, JIIOOO3HATEIBHOCTh, 'OTOBHOCTh M CIIOCOOHOCTh K €aMOOOpa3OBAaHHIO, NMPOSKTHOH M
HCCIIEZI0BATEIIbCKON JIEATENbHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABICHHOCTH M YPOBHS OOYUCHUS B JajbHEHIIEM;

4) (opMHpOBaHUS KYJIbTYPHI 310POBbSI:
OCO3HAaHHE LIEHHOCTU >KM3HH, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 30pPOBBIO, YCTAaHOBKM Ha 3/I0pOBBIIl 00pa3 >H3HH,
OCO3HAHHE MOCNIE/ICTBUI M HENpPUATHE BPEAHBIX NPUBBIYEK (YHOTPEOIEHHs aJIKOroiisi, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH
coOJIto/IeHHst paBml 6€30MaCHOCTH NPU 00pAIEHHH C XUMUYECKMMHU BEILECTBAMH B ObITY U pEalIbHOM XKU3HH;

5) TPYAOBOro BOCIIMTAHUS:
HHTEPEC K NPAKTHYECKOMY M3Y4EHHIO Npodeccuil M TpyJaa pasjIM4HOrO poja, yBaXKEHHE K TPyAY M pe3yiabTaTaM TPYIOBOU
JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE IIPUMEHEHUs IPEIMETHbIX 3HAHWI 10 XMMHH, OCO3HAHHBIN BbIOOp MHAMBHIYaJIbHOMN
TPaeKTOPUHU NPOJOIDKEHHS 00pa30BaHMs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIIECTBEHHBIX HHTEPECOB
U 1noTpeOHOCTeH, ycmemHod MpodeCCHOHAIBHON JEATeIbHOCTH W pa3BUTHSA HEOOXOAMMBIX YMEHHH, T'OTOBHOCTb
a/1anTHPOBAThCS B MPO(eCCHOHANBHOMN cpeje;

6) IKOIOrH4eCcKOro BOCHUTAHMUS:
9KOJIOTMYECKH 11eJ1eCO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK HCTOYHHKY JKM3HH Ha 3eMiie, OCHOBE €€ CYLIeCTBOBAHHS, IOHUMAHUE
LIEHHOCTH 3[0pOoBOro u 0Oe3omacHoro oOpas3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY U
NICUXMYECKOMY 3[J0POBBIO, OCO3HAHHE LIEHHOCTH COOJIOJIEHMS IPaBHi OE30M1acHOro IOBEICHUS NPU padoTe C BEIECTBAMH, a
TAKOKE B CUTYALUSX, YTPOXKAIOLIMX 3710POBBIO U KU3HU JIHOJICH;
CIIOCOOHOCTH NPUMEHSATh 3HAHUS, TOJTy4aeMble IPH H3YYEHMH XHMMMH, U1 PEIICHHs 3alad, CBS3aHHBIX C OKpYXKarolen
NPUPOJHOM CPENOH, /Ul MOBBILICHUS YPOBHS 3KOJIOIMYECKOH KyJbTYpBI, OCO3HAHHS INIOOAJBHOTO Xapakrepa SKOJIOrMYEeCKHX
npo0eM U MyTel MX pelIeHUs OCPEICTBOM METOJI0B XUMUH, SKOJOTMYECKOTO MBIIUICHHUS, YMEHHS PyKOBOJICTBOBATHCA MM B
M03HaBaTEJIbHON, KOMMYHUKATUBHOM U COLIMANIBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI
B cocraBe MeTanpeaMETHBIX Pe3yJIbTaTOB BBIJCISAIOT 3HAUYUMbIE ISl GOPMHPOBAHUS MHUPOBO33PEHUS OOLICHAYYHbIC MOHATHS
(3aKoH, TeOpUs, MPUHIMII, TUIIOTE3a, PaKT, CHCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYroe. ), KOTOPbIE HCTIONB3YIOTCS B €CTECTBEHHO-
Hay4HbIX y4eOHBIX MPEIMETaxX U IO3BOJISIOT Ha OCHOBE 3HAHMH U3 9THX IPEIMETOB ()OPMUPOBATH MPEICTABICHUE O LETOCTHOM
Hay4HOH KapTHHE MHpa, 1 YHUBEPCAJIbHbIE yueOHble NeficTBUS (TI03HABATE/IbHbIC, KOMMYHUKATHBHBIE, PETYIATHBHbIC), KOTOPbIC
obecrieynBaroT HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHHIO Y4eOHO! JIeSTeIbHOCTH.
IMo3naBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE JelicTBHS
Ba3zoBble Jiornyeckue aeicTBus:
YMEHHSI HCIIOJb30BaTh MPHUEMBI JIOTUYECKOTO MBILLICHUS MPH OCBOCHUHM 3HAHWM: PACKPHIBATh CMBICI XUMHYECKUX ITOHSTHI
(BBLIENATH X XapaKTepHblC MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH IOHSTHSMHM), HCIIONB30BATH MOHSTHS JUIS



OOBSICHCHNS OT/ACNBHBIX (PAKTOB U SBICHUH, BHIOMPATh OCHOBAHWS M KPUTEPHH IS KIACCH(HUKAINN XUMUYECKUX BEIIECTB M
XMMHYECKUX PEaKIH, yCTaHABIMBATh IPUYNHHO-CIEACTBEHHBIE CBS3M MEXTY OOBEKTaMH H3YUECHUs, CTPOUTH JIOTHIECKHE
paccyxneHns (MHIYKTHBHEIE, 1eyKTHBHBIE, TI0 aHAJOTHH), AEJIaTh BEIBOIBI M 3aKIIOUCHNS,
YMEHHE MPUMEHSTH B MpOIlecce MO3HAHUS MOHATHA (IIPeIMETHBIE W METalpeAMETHBIE), CHMBOIMYECKHE (3HAKOBBIE) MOJEINH,
HCIIONb3YeMBbIE B XMMHH, NPEe0OPa30BHIBATH NIMPOKO MPUMEHSIEMbIC B XUMHU MOJEIBHBIC MPEACTABICHHUS — XUMHUYECKUH 3HAK
(cuMBOI 37€MEHTa), XUMHIYIecKast (POpMylia ¥ ypaBHEHNE XUMUUECKOH PEaKIN — IIPY pelIeHNH yaeOHO-1T03HaBAaTENbHBIX 3a1ad,
C y4€TOM ITHX MOJIEJIBHBIX NPEICTAaBICHUI BBISBISTH M XapaKTePH30BaTh CYIIECTBEHHBIE NPU3HAKN N3y9aeMBIX OOBEKTOB —
XMMHYECKUX BEINSCTB M XMMHUYECKHX peaKIWi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, HNPHUYUHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUSI B H3y9aeMbIX IPOLECCax W SBICHUSX.

Ba3oBble nccienoBarebcKue JeiiCTBUSA:
YMEHHE HCIIOIb30BaTh IIOCTABIECHHBIE BOIPOCHI B KadeCTBE HMHCTPYMEHTa IO3HAHMS, a Takke B KadyeCTBE OCHOBBI JUIS
(hOpMHUPOBaHHUS THITOTE3HI MO MPOBEPKE TPABIIIBHOCTH BHICKA3bIBAEMBIX CYXKICHHUI;
MprUoOpeTeHne OIbITa 110 IUIAHWPOBAHMIO, OPTaHM3AIMH M NPOBEICHHUIO YICHHYECKHX SKCIIEPUMEHTOB, YMEHHE HAONI0ONaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITENBHO MPOrHO3UPOBATh €r0 pe3yibTaT, (GopMyaupoBaTh 00OOIIEHHsT W BEIBOJBI IO pe3yiIbTaTaM
MPOBEIEHHOT'O OIBITA, HCCIIEIOBAHMSA, COCTABIATH OTUET O MPOJIETIaHHON padoTe.

Pa6ora ¢ undopmanueii:
YMeHHe BBIOMpaTh, aHATH3UPOBATh M MHTEPIIPETHPOBATH HH(POPMAIIHIO pa3INIHBIX BUAOB U (GOPM IPEICTABICHNUS, TTOIydaeMylo
W3 pa3HbIX WCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa XHWMHYECKOTO CONep)KaHMs, CIpaBOYHBIE IIOCOOWS, PeCcypChl
WnrepHera), KpUTHYECKH OLEHUBATH TPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OpMAIHIO;
YMEHHE TPUMEHSTh pa3MYHbIe METOABI M 3alpochl INPH IIONCKE M OTOOpe MH(OpPMAalWM W COOTBETCTBYIOIINX ITaHHEIX,
HEOOXOJUMBIX ISl BBIIIOMHEHHs Y4eOHBIX M ITO3HABATENIFHBIX 33/1a4 OIPENeNIEHHOTO THIa, MPHOOpEeTeHHe OIbITa B 00JIacTH
HCIIONB30BaHNs  MH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTMH, OBJaZeHHE KyJIbTypOll aKTHBHOI'O HCIIONB30BAHUS
pa3IMUHBIX TOHCKOBBIX CHCTEM, CaMOCTOSTENFHO BBIOMPaTh ONTHMAIbHYIO (OpMy TIpeiCTaBlieHUs HWHPOPMALUK H
WLTIOCTPHPOBATH pelIaeMble 3a/1adl HECIIO)KHBIMH CXeMaMH, JrarpaMMaMu, ApYTUMHU GopMamMu TpaduKy U UX KOMOHHALIUSIMUY;
YMEHHE HCIIONb30BAaTh M aHAIM3MPOBATH B IIpolecce Y4eOHOH M MCCIIeI0BaTeNIbCKON JESTENbHOCTH HHPOPMALUIO O BIHSHUN
TIPOMBIIIIEHHOCTH, CEJILCKOI0 X035 CTBA U TPAHCIIOPTA Ha COCTOSIHUE OKP y)KaIOIIEeH IPHUPOTHOH CpeIbl.

KoMMyHnKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe JeficTBus:
YMEHUsI 3a7aBaTh BONPOCHI (B XOje Juajiora W (WiIM) IUCKYCCHUH) MO CYIIECTBY OOCY)XKIaeMOH TeMbl, (hOPMYIHPOBaTh CBOH
IPEUIOKEHHUS. OTHOCUTEIILHO BBINOIHEHUS MPEUIOKEHHON 3a1auHy;
YMEHHMS IIPE/CTaBIATh IMONY4YEHHBIE PE3yJbTaThl MO3HABATENBHON NEATENbHOCTH B YCTHBIX M IHMCBMEHHBIX TEKCTaX; IeNaTh
MPE3CHTALMI0 PE3YJIbTATOB BBHIIIOIHEHUS XMMMYECKOTrO SKCIepuMeHTa (1a00paToOpHOro OImbITa, J1abopaToOpHOH paboThl MO
HCCIIEZIOBAHUIO CBOKCTB BEIIECTB, Y4€OHOr0 IPOEKTA);
YMEHHS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMM B COBMECTHOH ITO3HABATEILHON M MCCIIE/IOBATEIbCKON AESTENbHOCTH MPU
pElLICHNH BO3HMKAIOIIMX NpoOJIeM Ha OCHOBE yuéra OOMIMX HHTEPECOB M COIVIacoBaHMsS MO3ULMK (00CykneHus, oOMeH
MHEHHUSIMH, «MO3TOBBIC IITYPMBD», KOOPJIHMHALMA COBMECTHBIX JIEHCTBHH, ONpEeAesIeHHe KPUTEPHUEB IO OLICHKE KauecTBa
BBINOJIHEHHOM Pa0OThI U IpyTHe).

PeryasiTuBHBbIe yHHBepcaIbHbIe y4eOHbIe NeHCTBHUA:
YMEHHE CaMOCTOATEIBHO OINpPENENATh LeMH AEATeNbHOCTH, IUIaHUPOBAaTh, OCYIIECTBIATh, KOHTPOIMPOBAaTb W IIPU
HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOKO JESATEIBHOCTh, BHIOMpaTh Hambosee 3((eKTHBHBIE CIOCOOBI PEIICHHS Y4EOHBIX U
[O3HABATEIbHBIX 3aJa4, CAaMOCTOATENBHO COCTAaBIATh WIM KOPPEKTUPOBATh IPECIUIOKCHHBIH alrOpuTM JEeHCTBHH Ipu
BBINIOJIHEHUH 3aJaHHUI ¢ y4ETOM IOJYYeHHUsS HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsX, OLEHUBAThH
COOTBETCTBHUE MOJIYYEHHOIO PE3yJbTaTa 3asBJICHHOH LIeJIH, YMEHHUE HCIIONb30BATh M aHAJIU3UPOBATh KOHTEKCTHI, NpeylaraeMble
B YCJIOBHH 3aJJaHUI.

MNPEJIMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO O00S3aTENBHOTO COACPIKAHUS, YCTAHOBICHHOrO JaHHOHN (enepaibHOi
paboueii mporpamMMmoii, BBIACISAIOT: OCBOCHHbIE OOYYAIOIIMMHCS HAydHbIC 3HAHWS, YMEHHsS M CIIOCOOBI [CHCTBUIA,
crienuduUecKkue I NPeIMETHOH 001acTh «XHUMHSA», BUABI IEATEIBHOCTH 10 MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIIPEeTaliH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHbBIX yUC€OHBIX U HOBBIX CUTYALUSX.

K xoHuy oOyuenus B 8 Kiacce rmpeJMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y
00yJarOLINXCSl YMEHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHUX INOHATHI: aTOM, MOJICKYJd, XMMHYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OZHOPOJHAS U HEOTHOPOIHAs), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsl U MOJIEKYJIsIpHAsi Macca, KOJINYeCTBO
BEILIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas JIOJIsl XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BbEM, OKCH, KHUCIIOTa,
OCHOBAaHHUE, COJb, JEKTPOOTPHIATENBLHOCTh, CTENEHb OKHCICHHS, XMMHYECKash Peakiys, KilacCHu(pUKanus peakiuil: peakiuu
COCZIMHEHHUS, PEaKLHN Pa3IoKEHMs, PEaKlMd 3aMEelIeHUs, peakud OOMEeHa, 3K30- M DHAOTEPMHYECKHE PEaKLHH, TEIUIOBOH
sddexr peakimy, SApo aToMa, NMEKTPOHHBIN CJIOH aTOMa, aTOMHas OpOUTallb, PaJyC aToOMa, XUMHYECKasi CBs3b, MONAPHAS U
HETIONISIpHAsl KOBAJIGHTHAsi CBS3b, MOHHAs CBfA3b, MOH, KATHOH, aHHMOH, PAacTBOp, MaccoBas JOJIs BelecTBa (IPOLIEHTHAs
KOHILICHTpAIIHsI) B PACTBOPE;
WIUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHIl W IPUMEHATh 3TH INOHATHS TPH ONUCAHWUM BEIECTB M HX
MIPEBPALCHUH;
UCHOJIb30BaTh XUMUUYECKYIO CUMBOJIUKY JJISI COCTABJICHHUS ()OPMYIT BELIECTB U yPAaBHEHUI XMMHYECKUX PEAKIIU;



OIIPEENATh BAJIEHTHOCTH aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIMHEHMSX, CTEIEHb OKHCICHUS 3JIEMEHTOB B OWHApHBIX
COEIMHCHUSX, TPHHAUIC)KHOCTh BEUIECTB K ONPENENIEHHOMY KIacCy COSOWHEHHH MO (opMynaMm, BHA XUMHYECKOH CBSI3H
(KoBaJIeHTHAs ¥ HOHHAS) B HEOPTAaHMUIECKIX COSTUHEHHSX;
packpbiBath cMbIca Ileproandeckoro 3akonHa /. M. MenneneeBa: 1eMOHCTpHPOBATh MOHUMAaHUE IEPHUOIMIECKON 3aBUCHMOCTH
CBOIMCTB XMMHYECKHX OJJIEMEHTOB OT WX MOJNOXEHHS B Ilepmommueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YUSHHUS, 3aKOHa ABOTaIpo;
OITMCHIBATh W XapaKTepHu3oBaTh TaOmmuHyto ¢opmy Ilepromndeckoil cHCTEMBI XMMHYECKHX SJIEMEHTOB: Pas3iHdaTh MOHSTHS
«rnaBHas moarpynma (A-rpynma)» u «aobounas moxrpymma (b-rpynma)», Mamsle n OoNbIIME IEPHOIBI, COOTHOCHTH
00o03HaueHusI, KoTopble uMerorcss B Tabmune «lleprommdeckas cucrema xumudeckux oanemenToB JI. WM. MenneneeBa» ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMH CTPOSHHMSI aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB M 3apsi sipa, oOIiee YHCIIo JIEKTPOHOB U
pacIpeieNIeHHe UX 110 IEKTPOHHBIM CII0SM);
KJIacCH(UIUPOBATh XUMHYECKHE OJJIEMEHTHI, HEOpraHWYeCKHe BELIeCTBA, XHMHUYECKHE peakiud (N0 YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIMH BEIECTB, 0 TEIUIOBOMY 3 dekTy);
XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XHMHYECKHE CBOMCTBA BEIECTB pA3IMYHBIX KJIACCOB, IIOATBEpXkIas OIMCAHHE
TIpUMEpaMH MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XMMUYECKUX PEaKIIHii;
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHHS XUMHYECKHX
MIPEBPAICHUH B Pa3JIMYHBIX YCIOBHSX;
BEIYHCIISATh OTHOCHTEIBHYIO MOJISKYISIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIONIO XHMHUYECKOIO 3JIEeMEHTa 0
(opMyIie coeTMHEHHs, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI IO YPAaBHEHHUIO XUMHIECKOH peaKInm;
TIPUMEHSTH OCHOBHBIE OIEPAIlMy MBICIHTEILHON NEeSTeIbHOCTH — aHalli3 M CHHTE3, CpaBHEHHe, 0000IIeH e, CHCTeMaTH3aIuIo,
KJIacCU(UKAIMIO, BBISBICHUE MPUYNHHO-CIEACTBEHHBIX CBS3€H — Ul M3YYCHUs] CBOWCTB BEIIECTB M XMMHYECKHX PEaKIHH,
€CTECTBEHHO-HAyJYHBIE METOABl IIO3HAHMSI — HAONIOJEHHWEe, W3MEpEeHHe, MOJCIUPOBaHUE, OSKCIIEPUMEHT (peajbHBId H
MBICIICHHBIH);
CIIeJIOBaTh TPABHJIaM TI0JIb30BaHU XMMHUYECKOH MOCY0H M J1abopaTOpHBIM 000pY/IOBaHUEM, a TAKKe MpaBHiIaM OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHMHYECKUX OIBITOB IO IONTYYEHHIO H
coOMpaHHI0 Ta3000pa3HbIX BELIECTB (BOJAOPOA M KHCIOPOAA), MPUIOTOBICHUIO PACTBOPOB C ONPEIENEHHOH MaccoBOH Jlonei
pacTBOpEHHOTO BEIIECTBa, INIAHUPOBATh U MPOBOIUTH XMMHUYECKHE YKCIIEPHIMEHTHI 10 Paclo3HABaHHIO PACTBOPOB IIEOodYel U
KHCJIOT C TTOMOIIBIO HHUKATOPOB (JIakMyc, heHoI(TaNenH, METHIIOpaHX U IPyTHe).

K xoHuy o0ydyeHus B 9 Kiacce rmpeJMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpaXkaTh C)OPMHPOBAHHOCTD Y
00Y4aIOIMUXCSl YMEHHI:
PacKpbIBaTh CMbICII OCHOBHBIX XUMHYECKUX IMOHATHIl: XUMHUUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, IIPOCTOE
BEILECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULATENBHOCT, CTENEHb OKHCICHUA, XUMHUYECKas peaKIus,
XMMHYECKast CBfA3b, TEIUIOBOM O(P(EKT peakuuu, MOJIb, MOJAPHBIH 00BEM, pACTBOp, HIICKTPOJIUTHI, HEIEKTPOIHTHL,
JNEKTPOIUTHYECKAsT [MUCCOLMAIMSA, PEaKMd HMOHHOro OOMEHa, KaTajau3aTrop, XWMHYECKOe paBHOBECHE, OOpaTHMble W
HEoOpaTHMbIe PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEAaKLHH, OKUCIUTENb, BOCCTAaHOBUTENb, OKHCICHHE U
BOCCTAaHOBJICHHE, aJUIOTPOIHsA, aM(pOTEPHOCTb, XMMHYECKas CBS3b (KOBAJICHTHAs, MOHHAs, METAUINYEeCKas), KPUCTAJUIMYECKas
peléTka, KOppo3usi METajlIOB, CIUIABBl, CKOPOCTh XHMUYECKOW peakiuu, HpelnesibHO nomyctumas KoHueHTpauus ITJIK
BEILECTBA;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKMX INOHATHH W IPUMEHATb 3TH NOHATHSA NPU ONUCAHUM BEIIECTB M HX
MIpeBpalleHul;
HCHOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY I COCTABJICHUS ()OPMYJI BELIECTB U ypaBHEHUH XMMHYECKUX PEAKLIUH;
OIIPEJICIIATh BAJIGHTHOCTD U CTEIICHb OKMCICHHS XUMHYECKUX 3JIEMEHTOB B COSANHEHUSX PA3JIMYHOIO COCTaBa, PUHAICKHOCTh
BEILECTB K ONpPEACIEHHOMY KJIacCy COSAMHEHUH 1o GopMynaM, BUI XUMHUYECKOH CBSA3M (KOBAJEHTHAsS, HOHHAS, METAIINYECKas)
B HEOPraHWYECKUX COCJMHEHHUSX, 3aps)l HOHA 110 XMMHUYECKOH (hopMyrie, XapakTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCZIMHEHHUH, TUII KPUCTAIUIMYECKON PelIETKH KOHKPETHOIO BEILIECTBa;
packpeiBath cMmbicn [lepuommueckoro 3akona J[. V. MenpeneeBa W JOEMOHCTPUPOBATH €r0 IMOHHUMAaHHUE: ONKCHIBATH U
xapakrepu3oBarb TaOnuuHyro Qopmy Ileproanmueckoil cHCTEMbl XMMHYECKHX SJIEMEHTOB: pas3jiM4yaTh IOHATHS «TJIaBHAs
noarpynna (A-rpymma)y u «obounas moarpynma (B-rpymma)», Mansie u OoNbIHe MEPHOIbI, COOTHOCHUTH O0O03HAYCHUS,
KOTOpbIE UMEIOTCS B NEPHOANYECKOH Tabiuile, C YMCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(cocraB M 3apsaa snapa, oOlee YHMCIO 3JIEKTPOHOB M DACIPEACNICHHE HMX MO JJIEKTPOHHBIM CIIOSIM), OOBACHATH oO0LIue
3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB JIEMEHTOB M MX COEIMHEHHH B Mpelesiax MaJbIX HEePHOJOB M TVIABHBIX IOATPYNH C
Y4€TOM CTPOEHUSI UX ATOMOB;
K1acCH()ULIMPOBATh XUMUYECKHE OJIEMEHTbI, HEOPTaHHMYECKHE BEIECTBA, XUMHYECKHE pEakuuud (IO YHUCIy M COCTaBy
Y4acTBYIOLINX B PEAKIMU BEIIECTB, IO TEINIOBOMY 3G (EKTY, 10 M3MEHEHHIO CTEIIEHEH OKHCIICHU XUMHYECKHX 3JIEMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CreHU(DUYECKHE XMMHYECKHE CBOMCTBA IPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPIKIAs
OIMCaHKUe MPUMEPaMH MOJIEKYIISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKHX PEAKIIMIL;
COCTABJIATh YPABHEHHUS HJIEKTPOIUTHYECKOW JUCCOLMAIMU KUCIIOT, IIEJIo4ell M Coieil, MOJHbIE W COKpAIEHHBIE YpaBHEHHUS
peakiuii HOHHOro OOMEHa, YpaBHEHHUS PEaKIMii, MOATBEPIKAAIOIMX CYLIECTBOBAHUE TEHETHYECKOM CBSI3M MEXJY BEIIECTBAMU
Pa3IMYHbIX KIIACCOB;
PacKphIBaTh CYIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOrO OajaHca 3THX
peakuuit;



MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH IMPOTEKAHMS XUMUYSCKUX TPEBPANICHUAN B
PAa3JINYHBIX YCIIOBHSIX;

BBIYHUCIISATH OTHOCHUTEIbHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJNI0 XHMHYECKOrO JJIEMEHTa 10
(dhopMyIie CoeIMHEH s, MACCOBYIO JIONIO BEIECTBA B PACTBOPE, IIPOBOIUTEH PACUETHI 10 YPABHEHUIO XMMHUYECKOH PEaKIuy;
COOMIOATh TpaBHJIA MMOJBb30BAHHS XUMHYECKOU MOCYIONH U 1abopaToOpHbIM OOOPYIOBAHMEM, a TAKKe MpaBuiia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMH IO BBIMOJHCHHIO J1A0OPATOPHBIX XUMUYECKUX OIBITOB M0 MONYYECHHIO U
CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOro rasa);

MIPOBOMTH PEAKIIMH, MTOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHI-,
Opomu-, womua-, KapOoHar-, docdar-, cunukar-, cyinbhar-, THAPOKCHUA-MOHBI, KATHOHbI AMMOHMS M HWOHBI H3Y4CHHBIX
METAJIJIOB, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OIEPAIMH MBICIHTEIBHON NESITEIbHOCTH — aHAM3 M CHHTE3, CpaBHEHHE, 0000IIEH e, CHCTEMATHU3AIINIO,
BbISIBJIEHHE PUYMHHO-CIIECTBEHHBIX CBSI3€H — ISl M3y4EHHsI CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIMi, €CTECTBEHHO-HAYYHbIE
METO/IBI IO3HAHUS — HAOJII0IeHHE, U3MEPEHHE, MOICITMPOBAHIE, IKCIIEPUMEHT (PEasIbHbIA M MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

HaumeHnoBaHue pa3iesioB U TeM

KoauuecTBo yacon

JJieKTpoHHBIe (U POBHIE)

Ne n/m
NporpamMmbl Bcero KonTposabnbie paGorbl IIpakTHyeckne padornl 00pa3oBaTe/IbHbIE PECyPChI
Pazpea 1. [lepBonauajibHble XUMHYECKHE TIOHSITHS
11 XuMHsT — Ba)kHast 00JIaCTh €CTECTBO3HAHHUS 5 0 2 Bubaroreka [IOK
' 1 MIPAKTHYECKON JIESTEILHOCTH YEIoBeKa https://m.edsoo.ru/7f41837c
bubmrnoreka [IOK
1.2 B 1 1
CHECTRA H XMITICCICHE peaidiiit > https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Paznen 2. Baskneiimme mpeACTaBUTE M HEOPraHUYECKHUX BEIICCTB
bubaunoreka [IOK
2.1 B K !
o3ayx. Kacnopon. Tlorsxe 06 oxcraax 6 0 0 https://m.edsoo.ru/7f41837c
bubanoreka [IOK
2.2 B I 1
onopon.[IoHsITHE 0 KUCTIOTaX U CONsIX 8 0 https://m.edsoo.ru/7f41837¢
bubaunoreka IIOK
2.3 Bona. P T 0 5 1 1
ozna. PactBopsl. [ToHATHE 00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 1 1 bubnnorexa [IOK
' COCAMHCHUI https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paspen 3. llepuonuueckuii 3axon u [lepuoguyeckas cucrema xumndeckux 3j1eMeHToB /I . MengeseeBa. Ctpoenre aToMoB. XuMu4yeckasi cBi3b. OKHCIUTEIbHO-

BOCCTAHOBHUTE/IbHbIEC PEaKIIUU

i1 [lepronuueckuii 3aKoH U Hepnom;e;lxaﬂ , . . BuGmiorexa LOK
. cucTeMa XUMuueckux nementos J1. U https://m.edso0.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
3.2 Xumudeckast cBsi3b. OKHUCIUTEIBHO- 8 1 0 Bubmmorexa ITOK
' BOCCTaHOBHTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢c
Bubmmorexa ITOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Peseppiioe Bpews 3 0 0 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KJIACC

Ne KosanuyecTBo yacos
n/ HaumeHnoBaHue pa3iesioB H TeM POrpaMMbl DJieKTpoHHbIE (I POBbIE)
Koutpoabhbl
n Bcero IIpakTHyeckne padornl o0pasoBaTe/bHbIE PeCypChI
e padoThbl
Paspen 1. BemecTBo 1 XUuMHYeCKHe peaKIuu
Bubaroreka [IOK
11 |10 i 1
OBTOpEHHE U YIITyOJICHHE 3HAHHMI OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca 5 0 https://m.edsoo.ru/7f41a636
bubmroreka [IOK
1.2 i 4
OCHOBHBIE 3aKOHOMEPHOCTH XUMHIECKHUX PeaKInit 0 0 https://m.eds00.ru/7f41a636
1.3 | DnextponuTHYECKas qUCCOIMAIMS. XUMHUYECKIE PEaKIHN B PACTBOpax 8 1 1 Ernbmorexa LIOK
' P AHCCOLHALIL peaiiuti s p P https://m.edsoo.ru/7f41a636
HWroro no pazpeny 17
Paspen 2. HemeTasiibl M UX cOeIMHEHUS
21 OOm1ast XapakTeprCTHKa XUMUUeCKUX 3meMeHToB VIIA-rpynmebr. 4 0 1 Bubnmorexa [IOK
' TasoreHsl https://m.edsoo.ru/7f41a636
29 OO1mas xapakTeprcTHKa XuMudeckux aneMeHToB VIA-rpymnmsl. Cepa u 6 0 0 bubnnorexa [IOK
' €€ COeIMHEHHs https://m.edsoo.ru/7f41a636
23 OO1m1as XapaKTepUCTHKA XUMUYECKUX IeMEeHTOB VA-rpynmebl. A3oT, 7 0 1 bubnnorexa [IOK
' bochop 1 UxX CoeAUHEHUS https://m.edsoo.ru/7f41a636
OO01m1as xapaKkTeprCTHKA XUMUUYECKUX 31eMeHTOB |V A-rpymmsl. Yrinepon bubnnorexa [IOK
2.4 N 8 1 2
U KPEMHHIA U MX COCTUHEHHS https://m.edsoo.ru/7f41a636
Uroro no pazneny 25
Paspen 3. Metasibl U UX cOeJHHEHMS
Bubmmorexa ITOK
31 | 06 i 4 0 0
e CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
. Bubmmorexa ITOK
3.2 | BaxHeiilie MeTaIbl U UX COSAUHEHHS 16 1 2 https://m.eds0o.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus 4 okpy:Kaomas cpeia
4.1 BermectBa u Marepuarbl B )HU3HU YEIOBEKA 3 0 0 bubmoreka [{OK https://m.edsoo.ru/7f41a636
Uroro nio pazneny 3
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PesepBHoe BpeMms

Bbubnuoreka I{OK https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB ITO I[TPOI'PAMME

68



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

» Xumuns, 8 xiacce/ I'abpuensa O.C., Octpoymos W.I'., Cragkos C.A., AkumonepHoe obmectBo «M3paTenscTBo
«IIpocBemieHne»

» Xumus, 9 xinace/ I'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A., AknnoHnepHoe o0mecTBo «M3nareabeTBo
«ITpocBemeHue»

METOJUYECKHUE MATEPHUAJIBI VTSI YUUTEJISA

Xumust (6a30BbIi ypoBeHb). Peanmzanus TpedoBannit ®I'OC ocHOBHOTO 00111IETO

oOpa3oBaHus: MeToandeckoe nocodue st yanrens / Kasepuna A. A., [Inayruna I'.B.; mox pen.

I'. B. [Tnuyrunoit. M. : ®TBHY «MHcTuTyT cTpareruu passutus oopazosanus PAOy, 2022. 81 c.:un

HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubaunorexa IIOK






