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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XuMUHM Ha YPOBHE OCHOBHOTO 0OIIETr0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHMsl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuM Aa€T TPEACTABICHUE O IeNsiX, oOmel crparernu OOy4YeHHS,
BOCIIMUTAaHUS W pa3BUTHS OOYYAIOIIUXCS CpPEIACTBAMH YUEOHOTO TIIpEeIMEeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTpUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ybTaTaM OCBOSHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHM K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIBHOM
NESATETHHOCTH 00yUar0IIerocs I0 OCBOECHUIO YIeOHOTO COJEpIKaHMUsL.

3HaHUE XUMUH CIIY’KUT OCHOBOH 111 GOpMUPOBAHMSI MUPOBO33PEHHSI 00YUaIOIIEroCs, €ro
IIPECTAaBICHUN O MaTEpUAIbHOM €MHCTBE MHUpPa, BXXHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOHYMBOTO pPa3BUTUS 4YEJOBEUECTBA — ChIPHEBOH,
SHEPreTUYECKO, MUILEBOM U 3KOJIOTHYECKON 0€30IacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH JJIsi CaMOPa3BUTUS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 001el U (yHKIMOHATILHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHHE MBILIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEJIbHOM  y4yeOHON  JESITENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
npoheccHOHaANBHON AEATEIbHOCTH;

3HaKOMHUT CO CHENM(PUKON HAydYHOTO MBIIUICHHS, 3aKJIJbIBAET OCHOBBI II€IOCTHOTO
B3IJIs[a HAa €OUHCTBO TPUPOABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM  3TalioM

B (bOpMPIpOBaHI/II/I eCTCCTBCHHO-HaquOﬁ T'paMOTHOCTHU o6yqa10u11/1xc;1;



crocoOcTByeT (OPMUPOBAHHMIO IICHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJC, K UEJIOBEKY, BHOCHUT CBOW BKJIAJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlaHHbIe HANpaBJiICHUS B OOYyUCHHHM XHMHH OOECICUMBAIOTCS CHEIU(PUKON COJep KaHUS
y4e0HOTO TMpeaMeTa, KOTOPBIA SBISICTCS TICNAarOTHYEeCKH  aIallTHPOBAHHBIM  OTPaKECHUEM
0a30BOI HAYKH XUMHUH Ha ONPEICIIEHHOM 3Tare e pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPUEHTUPOBAH HA OCBOCHUE
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAILHBIX MOHATUNA XUMUHU, OCHOB HEOPraHUUECKOW XUMUHU U
HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX OHSATHUA OPraHUYECKON XUMUHU.

CtpykTypa conepkaHusi IporpaMMbl 0 XUMUM c(OpMUpOBaHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ mizydenuro. CojeprkaHue CKIQIbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHYecKol peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPHUHIUITY MOCIEAOBATEIBHOIO Pa3BUTHSA 3HAHHM HAa OCHOBE
TEOPETHUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa J[. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— MpPEACTaBICHUI 00 IEKTPOTUTUYECKON TUCCOLMAINY BEIIECTB B PacTBOpaXx.

Teopernueckne 3HaHUSA pPAcCMaTPHUBAIOTCA HAa OCHOBE SMIMPUYECKH IOIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JpYromy,
BBITIOJIHSASA (DYHKIMH OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJyYEHUs] U3y4aeMbIX BEIIECTB.

OcBoeHne MNporpaMMmbl MO XHUMHH CIOCOOCTBYeT (OPMHUPOBAHMUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJSIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IpPUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM [03HaHUs B Hayke. M3ydyeHne XuMuu
MPOUCXOJUT C TMPHUBJICUECHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacee» u «Pu3nka. 7 Kiacey.

[Ipyu u3yyeHUn XUMUU IPOUCXOIUT (POPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENFHOCTH YellOBEKa M KaK OJHOTO
M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3a/iadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMN — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MTPU U3YYCHUHU BEUIECTB M XUMUYECKIX PEAKIIHiA, B

(bOpMI/IpOBaHI/II/I U Pa3sBUTUH TIO3HABATCIIbHBIX YMeHI/Iﬁ H HUX TPUMCHCHUU B y‘IC6H0-



MO3HABATEIBHON U yueOHO-HCCIEI0BATEIbCKON AEATEIIEHOCTH, OCBOCHUM IPaBUi 0€3011acHOTO
oOpalieHus ¢ BeleCTBAMHU B IIOBCEAHEBHOM KHU3HU.

[Ipu u3ydeHMu XUMHHM Ha yYpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXXHOE 3HAYCHHE
nproOpeny Takue e, KakK:

— opMUpPOBaHHE WHTEIUICKTYyaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHHWH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIIOBHUSM KH3HU;

—HaNpaBJIEHHOCTh OOYYEeHHS] Ha CHUCTEMaTHYeCKOe TMPHOOMEeHHEe OOyJaromuxcst K
CAMOCTOSITEIbHOW  TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  ITO3HAHWS,
(hopMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

—o0ecreyeHne YCIOBHM, CIOCOOCTBYIOIIMX MNPUOOPETEHHI0 OOy4YaIOUIMUMUCS OIbITa
pa3sHOOOpa3HOW NEeSITETHPHOCTH, TIO3HAHUS W CAaMOIIO3HAHWS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHHBEPCATbHOE 3HAYCHUE JIUTsl Pa3IMYHBIX BUJOB JCATEIHHOCTH;

— dopmupoBanue 0o0mIIeH (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH, B TOM
qrcie YMEHHH OOBSCHSATh M OICHWBATH SIBJICHUS OKPYKAIOIIETO MHpPA, WCHOJB3Yys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpPU pPELIEHUH MpoOieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

—(dopmupoBaHre Yy 00yJarOMUXCSI TYMAaHUCTUUYECKUX OTHOIIEHUM, TOHUMaHUsl LIEHHOCTH
XMUMHYECKUX 3HAHUM A BBIPAOOTKU 3KOJOTHYECKU II€JIeCOO0Pa3HOro MOBEIEHUS B OBITY U
TPYIOBOM NEATEIbHOCTH B LIEISX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMH K 00y4EHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPaABICHHOCTH JaibHeHIero ooyyeHus.

OO1ee ynCIO 4acoB, OTBEASHHBIX AJS U3YYEHUS XMMHHM Ha YPOBHE OCHOBHOT'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68

yacoB (2 yaca B HEJICIIO).

COJEP)KAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laﬂbele XUMHNYCCKHUEC TTOHATUA

HpC,Z[MCT XUMHUHU. Pojlb XUMHHM B KHU3HHM YelOBEeKa. XHMHUS B CHCTEME HayK. Tena u
BemiecTBa. Du3nUecKue CBOMCTBA BEILECTB. ArperaTHoe cocTosiHME BemlecTB. IloHsATHE O

MeTOoJax IIO3HAHM B XMMHUH. UHCTHIE BEIIECTBA U CMECH. Cnoco0Ob1 pa3aciicHud CcMeceH.



ATOMBI H MOJICKYJIBI. Xumuueckue »diieMeHTbl. CHMBOIBI XUMHUYECKUX DIEMEHTOB.
[IpocThie U cloXKHBIC BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB  XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENIbHAS aToMHasi Macca. OTHOCHTEIbHAS MOJICKYJIsIpHASI
Macca. MaccoBasi J0JIsl XAMUYECKOTO JIEMEHTA B COCMHCHHUH.

KomnuectBo BemectBa. Moisib. MossipHass macca. B3anmocBs3b KOJIM4ecTBa, MacChl U
qHcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmyliaM XUMUYECKUX COCTUHEHUH.

dusuyeckue M XUMHUYECKHE SBJICHHSA. XHUMHUYECKas pCakuusa u eé IIPpU3HAKH. 3akoH
COXPAaHEHHUs Macchl BEIIEeCTB. XUMUUeckue ypaBHeHUs. Kiaccupukanus XUMHUYECKUX peaKIMii
(coenmuueHwMs, pa3ioXKEeHHS, 3aMEIIICHHS, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKON MOCYIOHM, ImpaBUjaMH pabOThl B Jab0OpaTopuu U MpUEMaMH
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHne Pu3nuecKkuX (TUTaBJICHUE BOCKA, TasHUE JIb/IA,
pacTupaHue caxapa B CTYIIKEC, KUIICHUC U KOHJACHCAIUA BOJII)I) U XUMHUYCCKUX (FOpeHI/Ie CBCUYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHUX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (II), m3ydenme crocoGoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBAaHUE, BbIIAPUBAHUE, IUCTHILISAIMS,
xpomatorpadus, MpOBEeIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/aHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37IeMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3ddexkr XumMudeckoil peakluu, TEPMOXUMHUYECKHE YypaBHEHHS, JK30- U
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: YTroidb W MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »rmeMeHT W mpocToe BemecTBO. HaxokaeHwe BogOpoAa B TPHUPOIE,
(busznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTe! u conu.

MousipHbiii 00BEM Ta30B. Pacu€Thl MO0 XUMUYECKUM ypaBHEHHSIM.



®dusnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelmieHHblE U
HEHaCBILIEHHbIE pacTBOpPbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa W OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coemuHeHuidl. Okcunpl. Kinaccudukamus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
oKkcu10B. dU3NMUEcKe U XMMHYECKHEe CBOIcTBa OkcuIoB. [lonyuenue okcuios.

OcHoBanus. Kiaccubukanus OCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa xkucinot. @u3nyeckue U XUMUYECKHE
cBoiicTBa kuciot. P aktuBHoctr metamuioB H. H. bekerosa. [losrydenue kucior.

Comu. Homenknatypa coneil. dusndyeckne U XuMu4YecKne cBoicTBa cosiel. [lomydueHue
COJIeH.

I'enernyeckas CBA3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCAUHECHUN.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPE/ICIIEHNE COJepkKAHUsI KHCIOPOJa B BO3JyXe, MOJIydeHHE, COOMpaHue,
pacro3HaBaHHE M H3y4CHHME CBOMCTB KHUCIOpOJa, HAONIOJEHHE B3aMMOJAEHCTBUS BEILIECTB C
KHCJIOPOZOM U YCJIOBMS BO3HMKHOBEHMs M IPEKpallleHHs] TopeHus (1oxkapa), 03HaKOMJIEHHE ¢
oOpa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIydeHHE, COOMpaHue, pacro3HaBaHHE W
U3yueHHe CBOMCTB BOJOpoAa (ropeHue), B3aumojeiictBue Bojopona ¢ okcuaoM menu (II)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEPUAIOB), HAONIIOEHHE 00pa30B BELIECTB KOJIMUYECTBOM
1 Mousb, UccaenoBaHHE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C Pa3IMYHONW PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE DPACTBOPOB € ONPEIACIEHHOM MAacCOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJbl C MeTallaMM (HaTpueM U KajblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEOBaHUE OOPa3ll0B HEOPraHUYECKUX BEILECTB Pa3IMYHbIX KIJIACCOB,
HaOJI0/IeHUe M3MEHEHMsI OKpacKd WHAMKATOPOB B PAcTBOpax KUCJIOT W LIelouell, u3ydeHue
B3auMoaeicTBus okcuna meau (II) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C MeTalllaMH,
peakuuii HEeWTpalM3alM, TIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHWil, BBITECHEHHUE OIHOIO
MeTajljla IPyruM U3 pacTBOpa COJIM, PEILIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxHelmne
KJIACChl HEOPraHUYECKNUX COCANHEHNUI»

Ilepuoanyeckuit 3akon u Ilepuoanyeckass cucrema xumudeckux siaemenros 1. HU.
Menpeneesa. Ctpoenne aToMoB. XUMHYeCKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IBHBIC

peakuuu



[lepBbie MONBITKY KIACCUPHUKAIIMA XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O Ipynmax CXOIHbBIX
JIEMEHTOB (IIEJIOYHBIE M ILEJOYHO3EMENIbHBIE METaJulbl, TaJOT€Hbl, HHEPTHBIE Tas3bl).
DeMeHTHl, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIBI M THIPOKCHIBI.

[lepnoguueckuit  3axkoH. Ilepuommueckas cucremMa XUMHYECKHX 2j1eMeHTOB [l
U. MenneneeBa. Koporkonepuoanas u JmmHHONeproaHas ¢opmbl lleproaumyueckoid cuCTEMBI
xumuueckux osnemeHtoB JI. WM. MenneneeBa. llepuonsl u rpynnbl. PU3HYECKHN CMBICH
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromubIx snep. M3orombl. Onekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 31eMeHTOB [leprouueckoil CUCTEMbI
. W. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO OJJIEMEHTA M0 €ro IMOJOXEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs paJlyca aTOMOB XUMUYECKHUX JIEMEHTOB, METANINYECKUX U
HEMETATTNYECKUX CBOMCTB MO rpyniaMm U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HAyKU U nipakTuku. 1. V1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBS3b. KoBasientHas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MIOHHAs CBA3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl okucaeHus
1 BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aWMOJEHCTBHE THUIAPOKCUIA
LMHKA C PAacTBOPaMU KHUCJIOT M ILIEJOYEH, MPOBEICHUE OIBITOB, WIIOCTPUPYIOIINUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHE, PEaKI[UU Pa3IOKEHUs, COSUHECHHUS).

Mesrcnpeomemmnbnie ceasu

Peanuzaius MeXnpeaMeTHBIX CBSI3€U MpU U3YyYEHUU XUMUU B 8 Kiacce OCYHIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHSITHS: HayYyHbIH (PaKT, rUnoTesa, TEOpus, 3aKOH, aHAJIH3,
CHHTE3, Kiaccu(uKaius, NEepUOJUYHOCTh, HAOIIOJACHUE, SKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpPEHUE, MOJEIb, SIBJICHNUE.

®usnka: Marepus, aTroM, D3JIEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKIHJI, H30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUH 3apsj, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIEeCTBA, a3, (pU3NyYeckue BEJMYMHBI, €IUHHUIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
38351, ComTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.



leorpadusi: armocdepa, ruapocdepa, MHUHEpPAIbI, TOPHBIE TMOPOIBI, IOJEC3HBIC

HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KUIACC

BemecTBo M XuMH4ecKasi peakuusi

[lepnoguueckuit  3axkoH. Ilepuommueckas cucremMa XMMHUYECKHUX JJIEMEHTOB [l
W. MenneneeBa. CTpoeHrne aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KalWs, KaJbLiUd M HMX COEIUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUABl XUMHMYECKON CBSI3U. THUMBI KPUCTAIIIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIETKM M BHJA XUMHYECKOM
CBSI3H.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XuMU4ecKHX peakUuid MO pa3IudHbIM MpU3HAKaM ([0 YUCITY U COCTaBy
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonatue o ckopoctn XxuMuueckod peakmuu. [ToHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsatTne o xumuueckoM paBHOBecuU. DPakTOphbl, BIHUAIOIIUE HA CKOPOCTh
XMMHMUYECKON PEAKLMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENBHBIE PEAKLUHU, IEKTPOHHBIH OadaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. COCTaBICHHME YPABHEHHM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 3M€KTPOIUTUYECKON AMCCOLUALMHU. DJIEKTPOJIUTBI U HEIEKTPOJIUThL. KaTnousl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3JIMYHbIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuy. CuiabHbIE U cllaOble SIEKTPOIIUTHI.

Peakiiun noHHoro oOMeHa. Ycia0BHS NPOTEKAaHUS peaklMii MOHHOIO OOMEHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHHUsS peakiuil. CBONCTBA KUCIIOT, OCHOBAaHUM M COJIEM B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJUTHUECKOW nucconmanuu. KadyecTBEeHHblE peaklUud Ha HOHBIL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:



03HAKOMJIEHHE C MOJEJSAMM KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKON pEakuu OT BO3JACHCTBUS pa3IMYHBIX
(baxTOpOB, HCCIEIOBaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIHALNN
KHUCJIOT, IeJoued M cojiel (BO3MOXHO MCIIOJIb30BaHUE BUJEO MAaTEpUajOB), MPOBEACHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS pPEaKUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHUE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peakluu pa3iokKeHHs, COEAUHEHUS),
pacrno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C IMOMOIIBI0O KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre SKCIEPUMEHTaIbHbIX 3a/1a4.

Hemerajuibl 1 MX coeIUHEHHS

OOmiass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTalslaMu,
menoyamu).  Xjopoogopon. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, MOJIyY€HHE,
npuMeHeHue. JleiicTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelIoBeKa. BaxHeiine XJ1opubl
U UX HaXO0XICHUE B IPUPOJE.

OO6mrast xapaktepucTuka 35eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTerneHu okucienus. CTpoeHrne M (PU3MUYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBozIOpoA, CTpoeHHe, (U3NYECKHE M XHUMHUYECKue cBOMcTBAa. OKCHABI CEephl Kak
MIPEJICTAaBUTENIN KHUCIOTHBIX OKCHUIOB. CepHasi KucioTa, GU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XUMHUYECKUE peaklu,
JeXKalue B OCHOBE IPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHoil Kuciotel. [Ipumenenue
cepHO# KucaoThl. Cou CepHOM KUCIOTHI, KAYEeCTBEHHAsI peakius Ha cyiabdar-uoH. Haxoxaenue
ceppl M €€ coeauHEeHUd B npupode. XHUMHUECKOE 3arps3HEHUE OKPYKAroLIeH Ccpelsbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE MO, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALLIECHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKkue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOMCTBA, MosyueHue U npuMeHneHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (00lIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U

CHCI_II/I(I)I/I‘-ICCKI/IC). Hcnons3oBaHue HUTPATOB U CcoJIelli aMMOHHS B KayeCTBE MHHCPAJIBHBIX



ynoopeHuii. XuMHUECKOe 3arps3HEHHE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnorponHbie MoAUDUKAIUU
dochopa, puznyeckne n xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosydeHue. Mcmomb3zoBanue ¢ochaToB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctuka dmeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3NUecKue U XUMUIecKrne cBoiicTBa. AncopOmus. KpyroBopor yriepoaa B mpupo/ie.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
THIOTe3a TII00aThHOTO TOTEIUICHHUs KIMMarta, MapHUKOBBIA 3(dekr. YrompHas kuciora u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbpHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHHSIX Yriepoja
(MeraH, 9TaH, OSTWUJICH, AalleTWJIEH, STaHOJ, IJHIEpPUH, YyKCcycHass kuciota). Ilpuponnsie
WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN ra3, HedTh), MPOAYKTHI HX TEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOMCTBa, MOJy4eHHE W MPUMEHEHUE.
Coenunenus kpemHusi B npupone. OOmwue mnpexacraBieHuss o0 okcune kpemuus (IV) u
KpeMHUueBoil kucnote. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembl
0€30MMacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPUAIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

n3ydyeHue oOpas3loB HEOPraHMYECKUX BELIECTB, CBOIMCTB COJITHOM KHCIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJECHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpakarolye (U3NUYECKUe U XUMHUYECKUE CBOICTBA TaJOT€HOB M UX COCIUHEHUH (BO3MOXKHO
UCIOJb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OO0pas3liaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMAaTepualioB), HaOdrofeHWe Tmpolecca oOOyrJIMBaHUS — caxapa TMoj  JieiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4e€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOM cepHOM
KHCJIOTHI, IPOBE/IEHUE KAaueCTBEHHOH peakiuu Ha cyabpaT-uoH U HaOMIoJIeHHE NpHU3HaKa e

MMPOTCKAaHUs, O3HAKOMIICHUC C (1)I/ISI/I‘-IGCKI/IMI/I CBOMCTBaMH a30Ta, (bocq)opa U UX COCIMHEHUI



(BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHMIA,
MOJIydeHHe, coOMpaHue, paclo3HaBaHWE M M3YyYCHHE CBOWMCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peaKkuuid Ha HWOH aMMOHUsA W ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB UX
MIPOTEKAHUS], B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THON KHCIOTHI C MEAbIO (BO3MOXHO
HCI0JIb30BAHNE BMJIEOMATEPUAIIOB), M3YyYEHHME MOJIENEH KPUCTAUIMYECKUX PEIIETOK aamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, COOMpaHue, paclo3HaBaHue
U U3YyYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJEHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CUJIMKAT-UOHBl M W3YYCHHE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, pPElIeHNEe SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmime
HEMETAJIJTbl U UX COCTUHEHUSD.

MeTa/iibl M X COEIMHEHUS

OO0mrast xapakTepUCTHKA XHMHUYECKHX DJIEMEHTOB — METAIJIOB Ha OCHOBAHMHM WX
noJjiocxkeHud B [lepuoandeckoi cucteMe xumudeckux snementoB [. . MenaeneeBa u ctpoeHus
atomoB. CtpoeHue MeraioB. MeTainuyeckas CBsi3b M MeTaJuIM4YecKash KpHUCTaJUITMYecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJMydeHusi MeTaioB. [oHATHE O KOPPO3WH METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT Koppo3uu. CIuiaBbl (CTallb, YyT'yH, TIOPATIOMUHHU A, OpOH3a) 1
UX MMPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTaIlIbL: MOJ0KEHNE B Ileproauyeckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
W. MeHnneneeBa, CTpOEHHE UX aTOMOB, HaxoXxJeHHE B mpuponae. Pusmyeckue M XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HATPUS U Kamus. [IpuMeHnenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHMUIA.

[[lenoyHo3emenbHbIE METAUIbl MarHu W KaiblUi: nojoxxeHue B Ilepumomnueckoit
cucteMe xumuyeckux snemeHToB [[. M. MenpneneeBa, cTpoeHHe HX aTOMOB, HaXOXICHUE B
npupoje. Pusnyeckue U XMMUYECKUE CBOMCTBA MarHus U Kajiplus. Baxnelmme coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nonoxenue B Ilepuoanueckoil cucreMe XUMUYECKUX 3iemMeHToB [l
W. MenneneeBa, CTpO€HHE aTOMa, HaXOXJAE€HHE B mpupoje. DPuU3NUEeCKMEe U XUMHUUYECKHE
CBOMCTBa amOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoanueckoil cuctemMe XUMHUYECKUX 3ieMeHToB [l
W. MenneneeBa, CTpO€HHME aToMa, HaxXxOXJAeHHE B mpupoje. DPu3nuecKMe U XUMHUYECKUE
cBoiicTBa xene3a. Oxcumapl, Tuapokcu bl u comu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
U MOJTy4YECHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJICHHE C oOpaslamMu METaJUIOB M CIUIAaBOB, MX (PU3UYECKUMHU CBOHCTBAMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UU METANIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCH/IA KAJIBIUS U HATPUS C BOJOH (BO3MOKHO HMCHOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KUCIIOpo/e€  (BO3MOXHO  MCIOJb30BAaHHE  BUACOMATEpPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajablLus, aIIOMUHUS, LKMHKa, *kene3a (II) u xenesa
(IIT), menu (II), HabnroeHne U oMMCaHME MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATpuS,
KaJusl U KanblMsl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEeI0OBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJJIOMUHUS U THIPOKCH]IA IMHKA, PEIIEHUE SKCIIEpUMEHTANIbHBIX 3a/1a4 110
Teme «BaxkHelme MeTajllbl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 mMarepuasibl B MOBCETHEBHOM >KM3HM desioBeKka. be3ornacHoe mcnoib3oBaHue
BEIIECTB M XHMHYECKHUX peakiuii B ObITy. [lepBas momoms Mpu XUMHYECKUX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HeHNe OKpYXKarolle cpenbl (IpenenbHasi JOMycTUMasi KOHIIEHTpaIusl
BemiecTs, najiee — [1JIK). Poias xumun B perieHun 3K0JIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIioB MaTepHaIoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI ).

Meostcnpeomemmwie ceasu

Peanuzanus MexnpeaMeTHbIX CBSI3eH MPH MU3y4eHUH XMMUHU B 9 Kilacce OCYILECTBIISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO011ue ecTeCTBeHHO-HAYUHbIE TOHSTUSA: HayYyHbIH (DaKT, rUMoTe3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, KIacCU(pHUKanus, MNEePHUOJUYHOCTb, HAOIIOIEHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIelb, IBJICHUEe, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

®uzuka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJJIEKTPUYECKU 3apsl, M[POBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAIIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHe BEITUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJHIIE.

buonorus: ¢otocunTtes, apixaHnue, Ouocdepa, 3KocUcTeMa, MUHEpAIbHbIE YIOOpEeHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MIMTATEIbHBIE BEIIECTBA.

I'eorpagus: atmocdepa, ruzppocdepa, MUHEpalbl, TOpPHbIE IOPOJbI, IOJIE3HbIE

HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO O0IIEro o0pa3oBaHUs
JOCTUT'AaKOTCA B X0€ O6y‘-ICHI/I$I XUMHUHU B €CAUHCTBC y‘-Ie6HOﬁ U BOCHHUTATEILHOU JCATCIIBHOCTHU B
COOTBCTCTBUU C TPpaaAUuIIUMOHHBIMHA pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMM, NMPHUHATBIMU B O6HICCTBG npaBHJIaMM U HOpMaMUu NOBCIACHUA U
CIIOCOOCTBYIOT MPOIECCAM CAMOIIO3HAHHMS, CAMOPA3BUTHS U COLMAIN3AIMH OOYJaFOIIUXCS.

JIngHocTHBIE PE3YJIbTATBl OTPAXKAOT TOTOBHOCTH 06yt1a101111/1xca PYKOBOACTBOBATHCA
CHUCTEMOM MO3UTHUBHLIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY U HAYYHOMY
HacJI€eAu, ITOHMMaHHS 3HA4YCHHA XUMHAYECKOU HAayKHM B JXHU3HHU COBPEMCHHOTIO O6H.[eCTBa,
CIIOCOOHOCTH BJAJCTh JOCTOBEPHOW MH(OpMANUCH O MEePEIOBBIX MOCTHKCHUAX M OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIUTAHHUS:

NpPEACTABICHHUS O COIHAIbHBIX HOPMAax M TMpaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHHUKATHBHON KOMIICTEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-
HCCIIEI0BATEIILCKOM, TBOPYECKOM U JPYrHX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HO
COBMECTHOM [IESITEIbHOCTH TPU BBIMOJHCHUU y4eOHBIX, [MO3HABATEIbHBIX 3a/a4, BBITOJHEHUH
XAMHUYECKHX KCIIEPUMEHTOB, CO3aHHH YUYEOHBIX MTPOEKTOB, CTPEMIICHHS K B3aHMOIIOHMMAaHHIO
¥ B3aMMOIIOMOIIM B MpOIECCEe ITOH Y4eOHOH AEATEIBbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE
MOBEJICHUE U IMOCTYIKH CBOMX TOBapHUIEH C TO3WIMH HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MMOCICACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEACTABICHUS O  BEIIECTBE W XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKH W COCTABISIOIINE OCHOBY ISt
MOHUMAHUS  CYHN[HOCTH HAyYHOW KAapTHHBI ~MHpa, MpeJCTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIbI, B3aUMOCBA3SX YEIOBEKA C MPHUPOTHON CPeIo, O pOJIH

XUMHHU B [TIO3HAHHUHN 3THUX 3aKOHOMepHOCTCﬁ;



[I03HABATEIbHBIE MOTHBbBI, HAIpPaBJIECHHbIE HA IIOJyYEHHE HOBBIX 3HAHUI IO XUMUH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAON0JJaeMbIX IPOLECCOB W SABJICHHN, IO3HABATEIBHOM,
MH(GOPMAIMOHHON M YUTATEIBCKON KYJIbTYPHI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIBHON pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATypOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHUIO W TO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE LIEHHOCTH KHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3J0pOBbIII 00pa3 >KM3HHM, OCO3HAHHE IOCIEACTBUII W HENPHUSATHE BPEIHBIX
MpHUBbIUEK (YHOTPEONEHUSI AJIKOToJisi, HapKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHMUS
mpaBuyl 0€30MacHOCTU TMpH OOpallleHUH C XUMHUYECKMMM BEIIeCTBAMHU B OBITY U pealbHOU
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yYeHHIO Mpodeccuil U TpyAa pa3IuyHOrO poja, yBaKEHUE K
TpyAy U pe3yibTaTaMm TpPYAOBOH JESITEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHHUS
MpEeIMETHBIX 3HAHMM TIO0 XUMHUH, OCO3HAHHBIM BHIOOP WMHIMBUIYAIbHOW TpPAEKTOPUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW NIEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(eCcCHOHANIBHOM cpefie;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUS:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOICH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHWA, MOJy4aeMble MPU HM3YYCHHHM XUMHH, JJIS PEIICHUS
3aJ1a4, CBSI3aHHBIX C OKPY)KAIOIIEH NIPUPOJHON CPENOM, UIsl TIOBBIIIEHNS YPOBHS dKOJIOIMYECKON
KYJIBTYpBl, OCO3HAHMS INI00ATBHOTO XapaKTepa KOJIOTUYECKUX MPOoOJIeM U MyTed X pelieHus
MIOCPEACTBOM METOJIOB XMMMHM, SKOJIOTMUECKOTO MBIIIJIEHNS, YMEHHUSI PYKOBOJICTBOBATHCS UM B

HOSH&B&TCHBHOﬁ, KOMMYI{HKaTHBHOﬁ U COIMAJIbHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI



B cocraBe MerampeaMETHBIX PE3YJIbTaTOB BBLICISIOT 3HAYUMBIC Ui (OPMHUPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TECOPHs, MPUHIUI, TUNOTEe3a, (aKT, CHCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYToe€.), KOTOPbIE UCITIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IpeIMeTax ! IMO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
[[EJIOCTHOW HAyYHOW KapTWHE MHpA, U YHUBEpCAIbHBIC ydeOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYISATHBHBIE), KOTOpPbIE 00€CreuynBarOT (POpMUpPOBAHHE TOTOBHOCTHU K

CaMOCTOATCIIbHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUTIO yqe6H0ﬁ JACATCIIBHOCTH.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBbIe Joruuyeckue AeMcTBHUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOEHHUM 3HAHUM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH WX XapaKTepHbIE TMPHU3HAKH,
YCTaHABIWBATh B3aMMOCBS3b C JAPYTUMH TOHITHSIME), UCTIOJIB30BaTh TOHITHS I OOBSICHEHUS
OT/ACNbHBIX (PAKTOB W SBJICHUW, BHIOMpATh OCHOBAHHUS M KPHUTCPUH JUIsI KiacCHUpUKAIIIH
XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM, YCTAaHABIMBATh IPUYHMHHO -CJICJICTBEHHBIE CBS3U
MEXy 00BEKTaMH U3YYCHHUsI, CTPOUTD JIOTHUECKHE PACCYKACHHS (MHIYKTHUBHBIC, ICTYKTUBHBIC,
10 aHAJIOTHH), JIeJaTh BHIBOBI U 3aKIIFOUCHHS;

yMEHHUE MPUMEHSATHh B IPOIIECCE MO3HAHUS MOHATUS (IIPEAMETHBIE M METAlpeIMETHHIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIb3yeMble B XHUMHH, MPEoOpPa30OBHIBATH IIHPOKO
MPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMHYECKUIN 3HAK (CUMBOJI JJIEMEHTA),
xuMudeckas (opmyga W ypaBHECHHE XHMHUYECKOM pEaKIMd — TMPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHBIC NMPU3HAKH H3y4a€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBS3H H
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

ba3oBble uccieaoBareabcKkue AecTBUS.

YMEHHE MCIIOJIb30BaTh ITOCTABIICHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYKJICHUH;

MpUOOpeTeHNe OMbITa MO TJIAHHUPOBAHHIO, OPTaHMU3AIMH U MPOBEICHUIO YUCHUYECKUX

OKCIICPUMCHTOB, YMCHUC Ha6J'IIOIlaTB 3a X00M IIponecca, CaMOCTOATCIIbHO ITPOTHO3HUPOBATH €TI0



pe3yibTar, (GopMyIHpoBaTh O00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETHUPOBATH HHOOPMAIHIO PA3TUYHBIX BUOB
1 (OpM TIPEICTABICHUS, MTOTYIAEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIYJISIpHAs JIUTepaTypa
XMUMHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypcbl MHTepHeTra), KpUTHYECKU
OILICHUBATh MMPOTHUBOPECUNBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHE MPUMEHSTh Pa3IMuHble METOAbI U 3aIIPOCHl IIPU TOUCKE U 0TOOpe MHPOpMALUH U
COOTBETCTBYIOIIMX JTJAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUSI yYEOHBIX U MTO3HABATENIbHbIX 3a/1a4
ONpEeJeNEHHOrO0 THUIA, NMPHOOpETEeHHE OmbITa B 00JACTH HCHOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTHH, OBJIaJCHUE KYJIbTYpOH aKTHBHOT'O HCIIOIb30BAHUS PA3ITMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBIeHUS
nH(pOpMallUd ¥ WJUTIOCTPUPOBATH pellaeMble 3a/adll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduKku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAIM3HPOBaTh B IIpollecce Y4eOHOW U HCCIe0BaTENIbCKON
NeATeNbHOCTH HH(OPMALIHUIO O BIUSAHUM POMBIIUIEHHOCTH, CEIbCKOTI0 X03HCTBA U TPAHCIIOPTA

Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KomMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

yYMEHHMs 3a/laBaTh BOINpOCHl (B XojAe Jauaiora u (WiaM) AUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPEJICTABIIATh MOJTY4YECHHBIE Pe3y/IbTaThl MO3HABATENILHOM JAEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JIA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOI MMO3HABATEIHHON U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH IpPU PELICHHH BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE yuéTa
oOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMI (0OCyXkaeHHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
LITYPMbI», KOOPJAUHALIMS COBMECTHBIX JEHCTBUM, ONIpE/IeTICHUE KPUTEPUEB MO OLIEHKE KauecTBa

BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryasiTuBHbIe YHMBepCcaJbHbIe Y4eOHbIe NelicTBUSA:
YMEHHE CaMOCTOSITENIBHO ONPEAEIATh €N ACSITEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATH,

KOHTPOJIUPOBATL W IIPpHU HCO6XOI[I/IMOCTI/I KOPPCKTUPOBATH CBOKO ACATCIBHOCTD, BBI6I/IpaTB



Hanbosiee APQPEeKTHBHBIC CIOCOOBI pelmIeHHs YU4eOHBIX M [O3HABaTEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WIA KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JEHCTBUM IIpU
BBITMIOJIHEHUH 33JaHUN ¢ y4ETOM TMOJIydeHHMS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLCHUBATb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOH 1IeNu,

YMCHHUEC HCII0JIBb30BAaTh U aHAJIM3UPOBATh KOHTCKCTLI, IIpCAIaraCMbI€ B YCJIOBUH SaHaHHﬁ.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB 10 OCBOEHHIO O0053aTE€IbHOTO COJEpKaHus,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHONl pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
O0OyJaroOIIMMHUCA HaydHbIe 3HAHHUS, YMEHHUS M CIIOCOOBI ACHCTBUM, crenuduueckue s
npeAMeTHON obOsactu «XuUMUs», BUABI ACSITEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUA, €ro

MHTEpPIIpEeTAINH, TPeoO0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHbIX Y4E€OHbBIX U HOBBIX CUTYalLIUSX.

K xonny oOydenust B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX TMOHATHI: aTOM, MOJIEKYJa, XUMHUYECKUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJIApHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHas
Macca, MaccoBas JI0Jsl XMMHUYECKOTO 3JIEMEHTa B COEIMHEHHM, MOJIIPHBIA OOBEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, KilaccupUKalMs peakuui: peakluy COCIUHEHUs, PEAKLHMU Pa3JI0OKEHUS, peaKlUH
3aMEIIEeHNUs, PeaKui 0OMeHa, 3K30- ¥ S3HJ0TEPMUYECKUE PeaKIUU, TeIoBoi 3¢dekt peakuu,
AP0 aToMa, 3JIEKTPOHHBIN €0 aToMa, aTOMHas OpOUTallb, pajnyc aToMa, XMMHUYECKas CBs3b,
NOJIApHAsi M HEMoJIIpHasi KOBAJIEHTHAs CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBasi 10J1s BellecTBa (IIPOLEHTHAs! KOHLEHTpallls) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKMX MOHATUH U IPUMEHATh 3TU NOHATUS IPU
ONHMCAaHUU BEIIECTB U UX IIPEBPAILECHUI];
UCTOJb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JISi COCTaBJIEHUS (OPMYS BEIIECTB M ypaBHEHUH
XMUMHUYECKUX PEaKLINN;
OIpeNieNATh BaJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, NPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
COEMHEHUH 1Mo opMysiaM, BUJ XUMUYECKOH CBSI3U (KOBAJEHTHAs U MOHHAs) B HEOPTraHUYECKUX

COCAUMHCHUAX,



packpsiBaTh cMbica [lepuonnueckoro 3akona [{. U. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
NIEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJOXKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO y4EeHMsI, 3aKOHa ABOrajipo;

ONHMCBHIBATh M XapakTepu3oBaTh TabnmuHylo ¢opmy I[leprogumueckoll CHCTEMBl XHMHUYECKHUX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymmna (A-rpynna)» u «mnobouynas noarpynmna (b-
rpyIma)», Majable 1 00JIbIINE IEPHOIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TabiHIe
«Ilepnognueckass cucrema xumuyeckux dmemeHToB /[l WM. MenaeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHMsSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oliiee
YHCJIO 3JIEKTPOHOB U pacHpe/iesieHNe UX MO JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPraHUUYECKHE BEIECTBA, XUMUUECKUE PEaKIuu
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEIJIOBOMY 3D (DEKTY);
XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIAcCOB,
MOATBEpXK/as  ONMUCaHWEe TpUMEpaMH  MOJIEKYJISPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

IIPOTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOIO COCTaBa,
BO3MOYXHOCTH NPOTEKaHUS XUMUYECKUX IIPEBPALICHUI B PA3JIMYHBIX YCIOBUAX;

BBIYHCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIDHYKO MAacChl BEIECTB, MAacCOBYIO JOJIO
XMMUYECKOTO 3JIeMEeHTa N0 (opMyse COEIUHEHMs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUH;

IIPUMEHATh OCHOBHBIE OIIEPALIMY MBICIUTEIBHON ACATEIbHOCTH — aHAIU3 U CUHTE3, CPAaBHEHHUE,
00o0111eHne, cucTeMaTU3aluio, KiacCu(UKaIUIo, BbISIBIEHHE MPUYUHHO-CIIEICTBEHHBIX CBsA3EH
— JJI U3Yy4YEHUs CBOMCTB BEIECTB M XMMHYECKHUX PEaKLUN, €CTECTBEHHO-HAy4YHbIE METOJBI
NO3HaHUA — HAOIMIOAEHUE, M3MEpEeHUe, MOJAEIMPOBAHUE, OKCIEPUMEHT (pealbHbI U
MBICJICHHBIH );

ClIeZIoBaTh MpaBWJIaM MOJIb30BAHUSI XUMHUECKOW MOCYI0H U J1abopaTopHbIM 000pYyAOBaHUEM, A
TaKXe MpaBUiIaM 0OpallleHus C BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKLUSAMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMpPAaHHIO ra3000pa3HbIX BEILECTB
(BoopoJla M KHCIIOpPOJAa), HPUTOTOBJIEHHUIO PACTBOPOB C ONpEAEIEHHONM MaccoBOM oJieit
pPacTBOPEHHOIO BEIECTBAa, IUIAHUPOBaThb U TPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJNOYEH M KHUCIOT € TIOMOIIBIO HMHIUKATOpPOB (JIaKMYC,

beHonadTanenH, METUIOPAHXK U APYTHE).



K xoHmy oOydyenuss B 9 KJjacce mpeIMETHBIE pPe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIIA,
WOH, KaTUOH, aHHWOH, IMPOCTOE€  BEIIECTBO,  CIIOKHOE  BEIIECTBO,  BAaJECHTHOCTb,
3IEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCIICHHUS, XMUMHUYECKas pEaKuus, XHMHUYECKasl CBS3b,
TEIIOBOM A PEKT PeaKIiu, MOJIb, MOJISIPHBI 00BEM, PACTBOP, IMEKTPOJIUTHI, HEAICKTPOJIUTHI,
AIEKTPOJIUTUYCCKAS JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMCHa, KaTallM3aTop, XUMHUYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTHUMbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKuuHu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHHUE W BOCCTAaHOBJICHHE, AJIOTPOIHS,
aM(}OTepHOCTh, XMUMUYECKasl CBsI3b (KOBaJCHTHAs, MOHHAs, METAJUIMUECKas), KpUCTAIITHYECKast
pemeérka, KOPpO3Ws METAJUIOB, CIUIaBbl, CKOPOCTh XHWMHWYECKOW pEakluu, MpeaeabHO
nonyctumas konuentpamnus [1JIK Bemecta;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUECKHUX MOHATHI ¥ IPUMEHSITh 3TH TIOHATHUS TIPU
OTIMCAHWUU BEILIECTB U UX MPEBPAICHHUIA;
WCIIONIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUIsI COCTaBJCHHUS (OPMYJT BEHIECTB U YpaBHEHUH
XUMHUUYECKUX PEAKIINH;
ONpEAENATh BAJICHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B COEJAMHEHHUSX
Pa3IMYHOrO COCTaBa, MPUHAJICHKHOCTh BEHIECTB K OMNPENEIEHHOMY KIJIACCY COCAUMHEHUH MO
dhopmynam, BUJ XUMAYECKON CBSI3M (KOBaJICHTHAsI, MOHHAsI, METAJUTMYECKas) B HEOPTaHUICCKUX
COCIMHCHUSX, 3apsj HOHA MO0 XMMHYECKOW (opmysie, XapaKTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUM, TUM KPUCTAIIMYECKON pEeIIETKH KOHKPETHOIO BEIIECTBRA;
packpbiBaTh cMbica [lepuonnueckoro 3akona JI. WM. MenpaeneeBa M JI€MOHCTPUPOBAaTh €ro
MMOHMMAaHHE: OIUCHIBATh W XapaKTepu3oBaTh TabmuuHyr dopmy Ilepuoamdeckoit cucTembl
XUMHUYECKUX JJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymma (A-rpymma)» u «moOouHas
noarpynna (b-rpymma)», maneie ¥ O0JbIIME MEPUOJbl, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
HMEIOTCSI B TEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsj sjpa, 00IIee YMCIIO ICKTPOHOB U PACIPEICICHUE UX
10 AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB
U UX COEIUHEHUU B Ipelesax MalblX NEPUOJOB M TJIABHBIX MOATPYII C YUETOM CTPOEHUS HUX
aTOMOB;
KIIaCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUU
(Mo 4Mcay M COCTaBy Y4YacTBYIONIMX B pEaKIMU BEIIECTB, MO TemIoBoMy 3¢deKTy, Mo

W3MEHEHHIO CTEIIEHEH OKHMCICHUS XUMUUECKUX BHCMCHTOB);



XapakTepu30BaTh (OMUCHIBATh) OOMIME M CHEUU(PUUECKUE XMMHYECKHE CBOMCTBA MPOCTBHIX U
CJIOJKHBIX BCHICCTB, NOATBECPIKAAA OIMMMCAHUC IMTPUMEPAMU MOJICKYJIAPHBIX U MOHHBIX ypaBHeHI/If/’I
COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ;

COCTaBJIATH YPABHEHUS AIIEKTPOIUTUIECCKON JAUCCOIUAIINN KUCIIOT, MIEJIOUei U CoJIeH, MOJIHbIC U
COKpAaIEHHbIE YPAaBHEHUS PEaKLMi MOHHOTO OOMEHa, ypaBHEHUS peakUui, MOATBEPIKAAIOLIUX
CYIICCTBOBAaHHC reHETHYESCKOH CBSI3U MCKAY BEIICCTBAMM PA3JIMYHBIX KJIACCOB;

PACKPBIBATE CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ MMoCpeaACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OajaHca TUX PEaKINi;

IIPOTrHO3UPOBATH CBOIiCTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOSMOXKXHOCTH IIPOTCKAHUA
XUMHUYECKUX IIPEBPALLCHHI B Pa3JIMYHBIX YCIOBUSAX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XAMUYECKOTO dJIeMEeHTa 10 (opMylne COCTUHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;

coOiroAaTh MpaBUiia MOJB30BAHUS XMMHUYECKON MOCyI0M U j1abopaTopHbIM 00OpylIOBaHUEM, a
TAKXEC IIpaBuUJIa 06pan1eHI/1$[ C BC€IIECTBAMU B COOTBETCTBUU C MHCTPYKIHUAMU I10 BBIIIOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKHAX OIBITOB IO TIOJYYEHHUIO M COOHMpaHHIO Ta3000pa3HBIX BEUIECTB
(aMMUaKa ¥ yrieKucioro rasa);

MPOBOJIUTh PEAKIWH, TOATBEPXKAAIONINEC KAYeCTBEHHBI COCTaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpomMua-, MOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl HW3YYEHHBIX METaJUIOB,
MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOPaX HEOPraHMYCCKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTICPAIIH MBICIIUTEIILHON JIETEILHOCTH — aHAJM3 U CHHTE3, CPABHCHUE,
0000I1IeHNE, CUCTEMATU3AINIO, BBISBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3CH — IS M3y4CHUS
CBOMCTB BEIICCTB M XUMHUYCCKUX PEAKIHH, €CTECTBEHHO-HAYyYHBIC METOJbl IO3HAHUSI —

HaOI0IeHUE, U3MEPEHHE, MOJICTUPOBAHKE, SKCIIEPUMEHT (peabHblid U MBICTICHHBIN).
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