MHWHHUCTEPCTBO NPOCBEIEHUS POCCUIMICKOM ®EJEPAIIUUN
MunncTepcTBO 001110 ¥ MPodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBckoi o0s1acTu

ITecyaHOKONCKUNA PAHOH

MBOY IICOII Ne2
(
JOKYMEHT NMOANMmMCAH
QJIEKTPOHHOW NOAMUCHIO
YTBEPXKXIEHO
CepTtucbmkat: 00DD21CC9256C8D056C4CIF8DE7A282418
Bnapeneu: Mapkos Anekcen Anekceesny HHpCKTOp
[HencreuteneH: ¢ 10.10.2022 go 03.01.2024
\. J
A.A.Mapxkos

ITpuxaz Ne299 ot «31» 08 2023 r.

AnantapoBaHHasi padoyasi mporpamMma

10 XMMHH

1151 ooyuatomierocs 8 kiacca ¢ 311P 7.1
Ha 2023 - 2024 y4eOHbIi roj

2023 1.



HOACHUTEJBbHASA 3AIINCKA

AﬂaHTHpOBaHHaH pa60qa;1 IIporpamMma 1o XuMHuH1 1JisI THAWUBUIYAJIBHOI'O O6y‘ICHI/IH yqamerocsa

8 A kitacca @acToBa Asekces: COCTaBJI€Ha B COOTBETCTBHH CO CJIEAYIOIIMMU HOPMAaTHUBHO-

ITPaBOBBIMHU JOKYMCHTAMMU!

denepalibHbIN rOCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHAPT OCHOBHOTO OOIIIETO
oOpa3oBaHMsl, YTBEPKAEHHBIN NMprUKa3oM MUHUCTEpCTBAa 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu ot 17.12.2014 Ne 1897 (c usmMeHeHUsIMU);
[Ipenmernas nunus yueonukoB O.C. ['abpuenss , U.I'. Octpoymos, C.A.CrnaakoBa
IIpoceenienue , 2021r;
O6pazoBarenbHas porpamma MBOY Tlecuanokonckas COILLL Ne 2;
VYyeousiit ian MBOY Ilecuanokonckas COII Ne 2.

Iesn o0yyenust xumuu 114 yyamuxcs ¢ OB3

- BBEJICHUE TEPMUHOJIOTUU U OTPaOOTKA YMEHUS €€ IPaMOTHOTO UCIIOJIb30BAHUS;
+  OCBOEHHeE IIPUEMOB OKa3aHUs I1EPBOU IOMOILH, PallMOHAIBHON OpraHu3aluy Tpyaa
Y OT/BIXA, BEIPAIIMBAHUS U PA3MHOKEHHUSI KYJIBTYPHBIX PACTEHUN U JOMAITHUX
JKABOTHBIX, YXOJa 32 HUIMHU
3axayu 00y4yeHusi xumuu s yyamuxes ¢ OB3
- pa3BUTHE Yy yUYaIIUXCS OCHOBHBIX MBICIUTENIbHBIX ONepanuil (aHaIu3, CHHTE3,
cpaBHEHHE, 0000IICHUE);
- HOpMAJIM3ALHUs B3AMMOCBSA3U JAEATEIBHOCTH C PEYBIO;

« (¢opMupoBaHUE MPUEMOB YMCTBEHHON paObOTHI (aHAIU3 UCXOIHBIX JIAaHHBIX,
MJIAHUPOBAHUE JICSITEIHHOCTH, OCYIIECTBICHUE TTO3TAITHOTO U UTOIOBOTO
CaMOKOHTPOJIS);

+ pa3BUTHE PEUU, YMEHHUSI UCIIOJIH30BATh MPU MEPECKa3e COOTBETCTBYIONIYIO

TEPMHUHOJIOTHIO;
- pasBuTHE O0LICY4eOHbIX YMEHHI U HABBIKOB.

OcHogéHble Hanpag1eHuA KOPPEeKYUOHHOU padomul
¢ yuawumuca umerwouwue OB3

XapakTepHbIMU OcOOeHHOCTSIMHU yuanuxcs ¢ OB3 sBIsitOTCS HEIOCTATOYHOCTh
BHUMAHMUSI, TUIIEPPEAKTUBHOCTh, CHUKEHUE MaMSITH, 3aMEIJICHHBIM TeMN MbICTUTEIbHON
NESATENBbHOCTH, TPYAHOCTU PEryjsiuny mnoBeneHus. OgHaKO CTUMYIISIUS JEATEIbHOCTH
ATUX YYalIUXCs, OKa3aHUE UM CBOEBPEMEHHOW IMOMOIIM MO3BOJISIET BBIIEIUTh Y HUX 30HY
ommkaiimero passutus. [loatomy ywammecs ¢ OB3, npu co3ganuu UM OmpeaeeHHbIX
oOpa3oBaTeNbHBIX  YCJIOBHM,  CIIOCOOHBI  OBJAAETh  MHPOrpaMMOM  OCHOBHOM
0011e00pa30BaTeIbHON MIKOJIBI U B OOJIBIIMHCTBE CIIy4aeB MPOJIOJKUTH 00pa30BaHuE.

CopeprkaHre MporpaMMbl HAIPaBJIEHO Ha PEIIEHUE CIEAYIOIUX KOPPEeKIMOHHBIX
3ajga4:



-IPOJIOJDKUTE  (POPMUPOBATH  MO3HABATENBHBIE  WHTEPEChl  yyalIuxcd W UX
caMmo00pa3oBaTeIbHbIC HABBIKH;

- CO3aTh YCJIOBHSI JUIsSl PA3BUTHSI yYaLIErocs B CBOEM IIEPCOHAIBHOM TEMIIE, UCXOS U3 €T0
00pa30BaTeNbHBIX CHIOCOOHOCTEHN U NHTEPECOB;

-pUoOpecTy (JIOCTUTHYTH) yYallluMCsl YPOBHSI 00pa30BaHHOCTH, COOTBETCTBYIOIIETO €ro
JTUYHOMY MOTEHUUATY U 00ECIEYUBAIOIIET0 BO3MOKHOCTh MPOJIOHKEHHST 00pa3oBaHus U
JNATbHEUILIETO Pa3BUTHS;

Baxkneimmm yciioBueM NOCTpOeHUsl yueOHOro nporecca ais yyamuxcs ¢ OB3, sBisercs
JOCTYITHOCTb, UTO JOCTUTA€TCA BBIJIETICHUEM B KaXK0M TEME TJIaBHOTO, U] pepeHranmeit
Marepuralia, MHOTOKPaTHOTO IMOBTOPEHHUS IPOUICHHOTO MaTepuaa, BIIIOJIHEHUE 3a1aHUI
[0 aJrOPUTMY, TUKBUJALMS POOEIIOB.

B npouiecce o0yueHust ynenseTcss BHUMaHUE CJIOBapHOW paboTe, B MpoIecce KOTOPOM
YCBaMBAIOTCS CHEHAIbHBIE TEPMUHBI, YTOUHSIIOTCS 3HAYEHUSI UMEIOLIUXCS y yJaluxcs
MOHATHM M ONpPENEIICHWM. YdaluuMecs pPa3BUBAIOT IaMATh IIyTEM YCBOCHHUS U
MHOTOKPAaTHOT'O ITOBTOPEHUS ONpenesieHni, mnoHATHM. K OCHOBHBIM MeTOonaM,
MPUMEHSAEMBIM Ha YpOKaX OTHOCATCS: Oecena, OOBSICHEHUE, pACCKa3, YHIPaKHEHUS
(TpeHUpPOBOYHBIE, MO MIAOJOHY, CAMOCTOSATEIbHBIE), METOJ HAOMIOACHUS, TUAAKTUYECKHE
UTPBI.

[TocTpoeHne yueOHOro coJep)kaHusl Kypca OCYIIECTBISETCS IOCIEI0BAaTEIbHO OT
o0lIero K 4acTHOMY C YYE€TOM peallu3allud BHYTPHUIIPEAMETHBIX U METalpeaAMETHBIX
CBA3€i. B OCHOBY TMOJOXEHO B3aUMOJEHCTBUE HAYYHOIO, T'YMaHHCTHYECKOIO,
AKCHOJIOTUYECKOTO, KYJIBTYPOJOTHYECKOr0, JIMYHOCTHOJAESITEIBHOCTHOTO, HCTOPUKO-
po0OJIEMHOT0, UHTEIPATUBHOTO, KOMIIETEHTHOCTHOTO MO/IX0/I0B.

W3ydyeHrne XMMHUM Ha CTYIEHHM OCHOBHOTO O0IEro oO0pa3oBaHUs TPaJAULIMOHHO
HaIpaBJeHO Ha (POPMUPOBAHUE Yy y4YaUIUXCS MPEICTABICHUNA O MAaTepUaIbHOM €IMHCTBE
BCEX BEIIECTB OKPYKAIOLIEro MUpa, 00YCIOBICHHOCTA CBOMCTB BEUIECTB UX COCTABOM M
CTPOEHUEM, TO3HABAEMOCTH U MPEJICKA3yeMOCTH XHMHYECKUX siBJeHUWH. H3yueHue
CBOMCTB BEIIECTB U MX MPEBPALEHUIN CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIICHHUS,
a TpakThueckas paboTa ¢ BemiecTBaMHM (J1a0OpaTOpPHBIE OMBITHI) - TPYIOJIHOOUIO,
aKKypaTHOCTH U coOpaHHOCTH. Ha nmpuMepe XuMuu y4daiuecs nojay4yaroT NpeICTaBIeHUs
0 MeToAax INO3HAHUsS, XAPAKTEPHBIX ISl €CTECTBEHHBIX HAYK (IPKCIIEPUMEHTAJIbHOM H
TEOPETUUECKOM ).

IIpu cocraBieHMM aJaNTHUPOBAHHOM NPOrPAMMBI  YUUTBHIBAIUCH CIEAYIOIINE
MICUXUYECKUE OCOOCHHOCTH JETeH HEYCTOMYMBOE BHHMAaHHUE, MaJlblii OOBEM MaMsITH,
HETOYHOCTb U 3aTPYyAHEHUS MPHU BOCHPOU3BEICHUU MaTepuaia, He c(HOpMHPOBAHHOCTD
MBICJIUTENIbHBIX ONepaluii aHamu3a, CHHTE3a, CPaBHEHHS, 0000IIEHNSI.

[Ipouiecc 0OyueHHsI TaKUX IMIKOJbHUKOB MMEET KOPPEKIMOHHO - Pa3BUBAIOLIUI
XapaKkTep, YTO BBIPAXKAETCS B MCIOJb30BAaHUM 3aJaHUM, HANPABICHHBIX HA KOPPEKLHUIO
UMEIOIIUXCSl HEIOCTATKOB M OINUPAETCS Ha CYOBEKTHUBHBIM OIBIT OOYYIOIIUXCS, CBS3b
M3y4aeMOro MaTepuaia ¢ peajJibHOM )KU3HBIO.

[Ipu pabGote Haxg colaepKaHHEM NPOrPaMMbl  YUYHUTHIBAIUCH  TPYJIHOCTH,
ucnbITeiBaeMble 1eTbMU ¢ 3[IP 1pu n3ydyeHUn XMMUHU: BBIAECIEHO JOMOJIHUTEIBHOE BPEMS
JUTSL U3y4eHHs] HauboJsiee BaXXHBIX BOIIPOCOB, 3aIUIAHUPOBAHBI YPOKU- YIIPAKHEHUSI, YPOKHU
00001IeHNS U KOPPEKIIMU 3HAHUH. V3 mpakTuKymMa UCKITIOYeHBI HanboJee TpyA0EeMKHE JITIs



oOy4Jarormuxcsi padoThl, TPEOYIOIMME MOBLINICHHOTO BHUMAHUS W OPTaHU30BAHHOCTH.
Hekortopeie BOmpochl JaHbl B O3HAKOMHUTENHHOM IIaHe (oOpa3oBaHHE H30TOIMOB,
AJJIOTPOTIHS Ha IPUMEPE KUCIOPOAA U CEPBHI).

OT16op conepxaHus MOPOBEAEH C YUYETOM KYyJIbTYpOCOOOpPa3HOTO MOAXOJa, B
COOTBETCTBUM C KOTOPBIM YyYalluecs IOJKHBI OCBOUTH COJIEp)KaHHE, 3HAUUMOE IS
dbopMHpOBaHUs MO3HABATEIHHOM, HPABCTBEHHOMN M 3CTETUYECKON KYJIbTYpbI, COXpaHEHUS
OKpYXarome cpeapl U COOCTBEHHOTO 3/0pOBbs, [Jisi IOBCEJHEBHOW KU3HU U
IPAKTUYECKOMN eI TeIbHOCTH.

Jiist mproOpeTeHrs NPakTUYEeCKUX HABBIKOB U MOBBIIICHUS YPOBHS 3HAHUM B pabouyto
IpOrpaMmy BKJIIOYEHBI JaOOPATOPHBIE U MPAKTHYECKUE padoThl. bosbinas yacTh
71a00pPATOPHBIX U MPAKTUYECKUX PaOOT SBISIOTCS dTallaMl KOMOMHUPOBAHHBIX YPOKOB U
MOTYT OI[EHUBATHCS MO0 YCMOTPEHUIO YUUTEIIS.

Jns nereir ¢ OB3 npu u3ydeHuM y4deOHOro Kypca XUMHUHU CTaBITCS T€ K€ y4eOHO-
BOCIIUTATENbHBIC IeTU U 33Aaud. OJHAKO OCOOCHHOCTH MCUXHUYECKOTO Pa3BUTHUS JETEH
YKa3aHHOHN KaTeropuH, MPEeXIe BCEro HeA0CTaTOuHa C(HOPMUPOBAHHOCTH MBICITUTEIBHBIX
orepariyii, 00ycIaBIMBalOT JOMOTHUTEIbHBIC KOPPEKIIMOHHBIC 3a]]a41, HAIIPaBJICHHbIC Ha
pa3BUTHE MBICIUTEIHLHON M pPEYEeBOW JEATENBHOCTH, Ha TMOBBIIICHHE IMO3HABATEIHHOU
aKTUBHOCTH J€TEW, Ha CO3JaHHE YCIOBHM OCMBICIICHHE BBINOJIHsIEMON yueOHOM paboThl. B
CBSI3HM C OCOOCHHOCTSIMU MTOBEACHUSI U JEATEIbHOCTH 3TUX ydaluxcs (pacTOPMOKEHHOCTb,
HEOPTraHU30BAHHOCTH) HEOOXOIUM CTPOKAUIIMKA KOHTPOJIb 3a COOIIOJCHUEM MPaBUII
TEXHUKU 0€30MMaCHOCTH MPH MPOBEJACHUH JTA00PATOPHBIX U MPAKTUYECKHUX padoT. bombiioe
3HaYeHHUe AJIsl MOJIHOIIEHHOTO YCBOEHHS y4eOHOro maTepuana 1o XMMHUM MpUoOpeTaer
OTI0pa Ha MEXKITPEIMETHBIE CBSI3U C TAKUMHU YU€OHBIMU NPEAMETaMU, KaK IPUPOIOBE/ICHNUE,
reorpadusi, ¢usnka, Oomonorus. [lo3Bossisi paccMaTpuBaTh OJUH M TOT K€ Yy4EOHBIM
MaTepual ¢ pa3HbIX TOYEK 3peHHs. MEXIpeIMETHBIE CBS3HU CIIOCOOCTBYIOT €TI0 JyUIIeMy
OCMBICJICHHI0, 0oJiee TMPOYHOMY 3aKPEIUICHUIO MOJNyYeHHBIX 3HAHUW W MPAKTHUYECKHUX
YMEHUM.

OO1mee YMCIO YacoB, OTBEACHHBIX AJIsl M3YyYEHUS XMMHUU Ha YPOBHE OCHOBHOTO
oO1ero oopasoBanusi, coctaBisier 136 yacoB: B 8 kiacce - 68 yacoB (2 yaca B HEZIEINIO), B

9 kmacce - 68 yacoB (2 yaca B HEJIEIIO).
COAEP KAHUE OBYUEHMUSI

8 KUIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumun. Ponp XuMHUM B KW3HU 4YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeliecTBa. PU3NUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOsHUE BellecTB. [loHsaTHE 0
METOJIaX TO3HAHMS B XUMHH. YHnCThIe BemiecTBa B cMech. CriocoObl pa3ieieHus CMeceit.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTbie U COXKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumndaeckass (opmyna. BaleHTHOCT, aTOMOB XHMMHYECKHX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTenbHAs aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi oISl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemecTBa. Mouib. MosisspHas macca. B3auMocBsI3b KOJIMUECTBA, MACCHI U



Yrclia CTPYKTYPHBIX €AMHHUII BeliecTBa. PacuéTel mo popmynaM XUMHUYECKUX COSTUHEHHIA.

Pu3N4eCKUe U XMMHUYECKUE ABICHUSA. XUMHUECKas peakuus U €€ MpUu3HaKku. 3aKOH
COXpaHEHUs Macchl BEHIECTB. XHMMHUYECKHe ypaBHeHMs. Kiaccudukaius XUMHUYECKUX
peakiuii (CoOeIMHEeHMs, pa3JIOKEHUs, 3aMeleHUs], OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM NOCYI0#, NpaBwiamMu padoTel B jJabopaTopuu u
npuémamMu oOpalleHus ¢ JabopaTOpHBIM O0OpPYIOBAHMEM, HW3YYEHHUE U OIMCAHUE
¢u3nUecKkux CBOMCTB 0Opa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIOIEHUE (PU3NMUECKUX
(Tu1aBlIeHHE BOCKA, TasHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE M KOHJEHCAlUs
BOJAbI) M XUMHYECKHX (TOpEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOW) SIBJICHUW, HAONIOJCHHWE M ONUCAaHWE MPU3HAKOB
OPOTEKAaHUS XUMHUYECKUX pEaKIuil (pas3okeHue caxapa, B3aMMOJCICTBHE CEpHOMN
KHCJIOTBI C XJIOpHIOM Oapwusi, pasnoxkeHue ruapokcuna meau (1) mpu HarpeBanwmy,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM coiu menu (l1), m3ydyenne criocoOoB pasaeneHus
CMeced: ¢ TMOMOIIbI0 MarHuTa, (QUIbTPOBAHHWE, BBINAPUBAHUE, JUCTUIUISALMA,
xpomatorpadus, NpOBEACHUE OYUCTKU MOBAPEHHOW COJM, HAOJIIOJICHUE U OINMCAaHUE
PE3yNbTaTOB IPOBEIECHHUS OIIBITA, WIUIFOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChI, CO3JaHuE
MoJieel MOJIEeKyJ (LIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx - cMech razon. CocraB Bo3nyxa. Kuciopos - 3jieMEHT U IpOCTOE BEMIECTBO.
Haxoxnaenue kuciaopojga B mnpupoie, (Gu3nueckue U XMMHUYECKHE CBOMCTBA (peakuuu
ropenust). Oxcuzabl. [Ipumenenune kucimopona. CrnocoObl MOITY4YEHHs] KHCIOpOAa B
nabopatopud U MOpoMbIIUIEHHOCTH. KpyroBopor kuciopoga B mpupone. O30H -
aJUIOTpOIHAsg MOAU(UKALIUS KACIOPOAa.

TernoBoit 3PeKT XMMUYECKON pEeaKUuu, TEPMOXUMUYECKUE YPABHEHUS, SK30- U
SHAOTEPMUYECKHE peakiMu. TOIUIMBO: Yyrojib U METaH. 3arpsA3HEHUE BO3/lyXad, YCUICHUE
MapHUKOBOTO Y (PeKTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonopon - snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomopoja B IPHUPOJE,
du3nyueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCcOObl mojydeHus. Kuciaorsl u
COJIH.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckne cBorMcTBa BOoAbl. Boma kak pacrBoputenb. PactBopsl. HacelienHbie u
HEHACHIILIEHHbIE PAacTBOPbI. PacTBOpMMOCTh BelIeCTB B Boje. MaccoBas J10Jis BEIIeCTBa B
pactBope. Xumuueckue cBoiictBa Bojabl. OcHOBaHudA. Ponb pacTBOpoOB B Mpupoje U B
KU3HU yenoBeka. KpyroBopot BoJibl B IpUpoAE. 3arpsi3HEHUE MPUPOIHBIX BoJ. OXpaHa u
OUYHMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHeHuil. Oxcuapl. Kinaccudukaims okCumos:
cosieoOpasyronre (OCHOBHBIE, KHCJIOTHbIe, aMOTepHbIE) M HecoJeoOpa3yrolme.
Homenknatypa okcuaoB. du3znueckue M XUMUYECKHE CBOMCTBA OKCUIOB. llomyueHue
OKCHUJIOB.



OcnoBanus. Kimaccudukanuss OCHOBaHM: MIETOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknartypa ocHoBaHuii. @U3nyecKrue 1 XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonyueHue
OCHOBAHUHU.

Kucnotel. Knaccudpukanuss xuciaor. Homenkinarypa xkucior. Pusnueckue Hu
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamuioB H. H. bekerosa. [lonydenue
KHUCJIOT.

Comu. Homenkmartypa coneil. @Pu3Myeckue W XHUMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue coneu.

['eneTnyeckas CBsI3p MEXKIY KIACCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEECICHUE COAEPKAHUSA KHUCIOpOAAa B BO3IyXeE, MOJNy4YECHHE,
coOupaHue, pacro3HaBaHWE W  HM3YYEHHE CBONCTB  KHUCIOpOAa, HAOJIOJCHHE
B3aMMOJICHCTBUSl BEUIECTB C KUCIOPOJIOM M YCJIOBUS BO3HUKHOBEHUS U TMPEKpaIICHUS
ropenusi (mMokapa), O3HaKOMJICHHME C oOpas3laMd OKCHJIOB M OIHUCAHUE HX CBOICTB,
MOJIydeHue, coOHMpaHue, paclo3HaBaHUE W HM3YyYEHHE CBOMCTB BOAOpOJa (FOpEHHue),
B3auMojieiictBue Bogopoaa ¢ okcuaomM wmeaud (1) (BO3MOXHO HCHOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHUE 00Pa31I0B BEIIECTB KOJIMUYECTBOM |1 MOJIb, UCCIIEIOBAHHE
O0COOEHHOCTEW pacTBOPEHHS BEIIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, MPHUTOTOBJICHHE
PacTBOPOB C ONPENCIEHHON MaCCOBOM 10JIE paCTBOPEHHOTO BEUIECTBA, B3aUMOACHCTBUE
BOABL C MeTaulaMd  (HaTpueM U KaiblueM) (BO3MOXHO  HMCIOJb30BAHHE
BUJIEOMATEPUATIOB), HUCCJENOBaHUE OOpa3lloB HEOPTraHMYECKUX BEIIECTB PA3TMYHBIX
KJIACCOB, HAOJIO/IEHUE N3MEHEHUSI OKPACKU MHANKATOPOB B pAaCTBOPAX KUCIIOT U IIEJIOYECH,
u3ydeHue B3ammMozeicTBus okcuaa Meau (1) ¢ pacTBopoM cepHON KHCIIOTBI, KHUCIOT C
METaJUlaMH, PEaKUWid HEeUTpaau3alyMy, IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJIHOTO METajula APYTMM M3 PacTBOpa COJM, PEUICHUE YKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeunme Kiacchl HEOPraHUYECKUX COEAUHEHUIN.

Hepuoanuyeckuii 3akoH u [lepuoauyeckast cucreMa XMMUYECKHUX 3j1eMeHTOB /1.
N. MengeneeBa. Crpoenue aromMoB. XuMHUYeCKass CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie TOMBITKU KiIacCU(PUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsiTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIC U IIEJIOYHO3EMEIIbHBIE METAJUIbl, FaJOT€Hbl, NHEPTHHIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

ITepuonnyeckuit 3akoH. Ilepuonnyeckas cucremMa XuMudeckux dyieMeHTtoB /1. .
MenneneeBa. Koporkonepuoanas u ajimHHonepuoHas Gpopmsl [leproaudeckoi cucTeMsl
xumuueckux 3nemeHToB J[. M. MengeneeBa. Ilepuonsl u rpynmnel. Ou3ndeckuil CMbICIT
MOPSAIKOBOrO HOMEPA, HOMEPOB NEPUOAA U TPYMIIBI AJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sijaep. M3oTombl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XxuMuyeckux 3aemMeHToB [lepuomamueckoii
cucremsl J. 1. MeneneeBa. XapakTepuCTHKAa XUMUYECKOTO 3JIEMEHTA I10 €T0 MOJIO0KEHHIO
B [Iepnonnueckoin cucreme /I. 1. Menneneena.



3aKOHOMEPHOCTM  W3MEHEHHUs pajJdyca aTOMOB XHMHYECKUX  JJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepronnyeckoil CHCTEMBI XUMHUYECKHUX
3JIEMEHTOB U pa3BUTHUA HAyKU U npakTuku. [. 1. MenaeneeB - yu€HbIN U rpakIaHUH.

Xumuueckass  cBa3b.  KoBaneHTHas  (HOJsipHAsT W HENOJIApHAsi)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

CreneHb OKHUCIICHUS. OKuCIUTENPHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
ITpouecchl OKKCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3loB BEIIECTB METAJIIOB U HEMETAIIOB, B3aUMOJEICTBUE THIPOKCUAA
LIAHKAa C PacTBOPAaMHM KHCIOT W WIEIOYEH, IMPOBEICHHUE OIBITOB, HWILIIOCTPUPYIOIINX
IPUMEPBI OKUCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpEeHUEe, Peakiluy pa3ioKeHUs,
COCJIMHECHUA).

Mesicnpeomemmuoie cea3u

Peasmmzannst MeEXNpeIMETHBIX CBSI3€M INpU  M3YYEHHMM XHMHMM B 8 KIacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYUYHbIX TOHATUH, TaK
U TIOHSATHW, SBIBIIOIIMXCS CUCTEMHBIMU U OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--
HAay4YyHOI'O IUKJIA.

OO01re ecTeCTBEHHO--HAYYHbIE MMOHATHUS: HAy4YHbIN (PaKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHaluu3, CHUHTE3, Kilaccuukauus, NEPUOJUYHOCTh, HAOIIOJIEHNE, DSKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, W30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHI 3apsij, BEIIECTBO, TEJI0, 00bEM, arperarnoe
COCTOSIHME BElIecTBa, a3, (U3MYECKUE BEIUYMHBI, €IWHULBI U3MEpPEHHUs, KOCMOC,
IUIaHETHI, 3BE3bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, Tumpocdepa, MHUHEpadbl, TOPHBIE TOPOMBI, MOJIC3HBIC
MCKOIAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[Tepuonnueckuit 3akoH. Ilepronnueckas cucrema xuMuueckux sjemeHToB [l U.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kausl, KaJbLHsI U UX COCAUHEHUN B COOTBETCTBUU C
NIOJIOKEHHUEM JJIEMEHTOB B [leproanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJIbI XUMHUYECKOW CBSI3H. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKOU
CBSI3U.

Krnaccudukanys u HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K Pa3JIMYHbIM KJlacCaM HEOPraHUYECKUX COCIUHEHUN,
TE€HETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.



Knaccupukannus XMMHUECKUX pPEaKIHMid MO pa3iMyHbIM MpHU3HAKaM (M0 YHUCIY H
COCTaBy YYacCTBYIOIMX B PEAKIMU BEILECTB, MO TEIIOBOMY 3(PQEKTy, M0 HW3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX DJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[lonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. IloHstue 00 o0OpaTUMBIX H
HEOOpaTUMBIX XWMHUYECKHX peakuusx. [loHATHE O TOMOT€HHBIX M TI'€TE€POre€HHBIX
peakuusax. llonstne o karanuze. lloHsAiTHE O XMMHUYECKOM paBHOBECHMU. PDaKTOPHI,
BIIMSIOIIME HA CKOPOCTh XUMHUUYECKOUN PEAKIIUH U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCINTENFHO-BOCCTAHOBUTEIbHBIE PEAKIINH, HIEKTPOHHBIN OaTaHC OKUCIUTENBHO-
BOCCTaHOBUTEIBLHOU peaKIuu. CocraBnienue ypaBHEHUU OKHUCIIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAaHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3JIEKTPONIUTUYECKON JIHUCCOLMALMU. OJIEKTPOIMTBI WU HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHU3M JUCCOLUMALIMM BEUIECTB C PA3JIUYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenens aqucconuanuu. CUIbHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuuu noHHOTO OOMEHa. Y clioBuUs NPOTEKAHUSI peakii MOHHOTO OOMEHaA, TOJIHbIE
U COKpAIllEHHbIC MOHHBIE ypaBHEHUS peakuuil. CBONCTBA KHUCIIOT, OCHOBAaHUW U COJIEW B
CBETE IMPECTaBICHUN 00 3JIEKTPOIUTUYECKON Aucconuanuy. KadecTBeHHbIE peakiuy Ha
YoHBI. [IoHsITHE O THAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIIIMU KPUCTAJUINYECKUX PEMIETOK HEOPIraHUYECKUX BELIECTB -
METAJVIOB U HEMETAUIoB (TpaduTa U anmasza), CIOXKHBIX BEIIECTB (XJIOpHUIa HATpPHs),
UCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIUU OT BO3AEUCTBUS PA3IUYHBIX
(akTOpoB, HCCJIEIOBAHHE BJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IMpoliecca
JUCCOLIMAIIMY KUCIIOT, IIEI0Yel U cojiel (BO3MOXKHO UCIOJIb30BAHUE BUIE0 MAaTEPHAIIOB),
IIPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIINX NPU3HAKA NPOTEKAHUS PEAKIMN HOHHOIO
obmeHna (oOpa3oBaHue oOcajKa, BBIJCICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WJUTFOCTPUPYIOLIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIU (ropeHue,
peaklMu pPAa3’I0KEHUs, COCIUHEHUs), pACHO3HABAHHE HEOPraHUYECKUX BEIIECTB C
NIOMOIIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIIEHNE KCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl u MX coeiMHEHUA

OO0mas xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crenieHn okucienusa. CTpoeHue u (QuU3nuecKue CBOMCTBA MPOCTHIX BEIIECTB - TaJOTEHOB.
XMMHUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOIeCTBHE C METaJUIaMH, HEMETaJlJIaMH,
menoyamu). XsopoBojopoa. ConsiHas KHCIIOTa, XMMUYECKHME CBOWCTBA, IMOJyYEHHE,
IpuMeHeHue. JleMCTBHE XJI0pa M XJOPOBOAOPOJA HAa OPraHM3M 4YernoBeka. Baxuenmme
XJIOPUBI U UX HAXOXKACHUE B IPUPOJE.

O6mas xapakrepuctuka 35eMeHToB VIA-rpymnbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CtpoeHne u pu3nyeckre CBONCTBA MPOCTHIX BEIIECTB
- KHUCJIOpoJa U cepbl. AJUIOTPOINHbIE MOAU(DUKAIMU KUCIOPOJa M Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3NUIECKHEe M XUMUYECKUE CBOMCTBA. OKCHIIBI



Cepbl KaK TMPEACTaBUTENIN KHUCIOTHBIX OKcuaoB. CepHas KuCIOTa, (PHU3MYECKUE U
XUMUYECKUEe CBOMCTBa (00IMe KaK MPEICTABUTENs Kiacca KUCIOT U CHEelU(pUYECKUE).
XVMMHUUYECKHE PEAKIUH, JICKAIME B OCHOBE ITPOMBIIIUIEHHOTO CI10C00a MOTYyYEHUsI CEPHOM
kucnoThl. [IpuMenenue cepHoit kucioThl. Cojii CEpHOM KUCIOTHI, KAaueCTBEHHAs peaKius
Ha cyibdaT-uoH. HaxoxxaeHue ceppl U €€ COCAUHEHHMA B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH CPe/ibl COSTMHEHUSIMU Cepbl (KUCIOTHBIE 10XK/H, 3arPsS3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILCHUS.

O6mast xapakrepuctuka 35eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETMIEHU OKUCICHUA. A30T, pachpOoCTpaHEHUE B Mpupoze, pusuueckue u
XxuMudeckue cpoiictBa. KpyroBopor azora B mpupoge. AMMHAK, €ro (pU3HUYECKUE H
XUMHUYECKHE CBOMCTBA, MOMy4YeHHE U mpuMeHeHue. Comu aMMOHHS, X (U3HUYECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha HOHbI aMMOHHMSI. A30THas
KHCJIOTA, €€ ModydYeHue, GU3nYecKue U XMMUUYECKHE CBOMCTBA (0011Me KaK MPeCTaBUTENS
KJlacca KHCIOT WM crneuuduueckue). Mcrnoap3oBaHHEe HUTPATOB M COJEM aMMOHHS B
KauyecTBE MHUHEPAIbHBIX YAOOpEeHHH. XHWMHUYECKOE 3arps3HEHHE OKPYKAIOIIeH Cpeabl
COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AyXa, IMOYBBI U BOJOEMOB).
®docdop, amtorpornusie Moaudukanuu dochopa, Gu3NUEcKre U XMMUYECKUE CBOWMCTBA.
Oxcun docdopa (V) u dochopHas KucioTa, (U3NIECKHE U XUMHUECKHE CBOWCTBA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka snemMeHToB 1 YJI-rpynmbel. OcOOEHHOCTH CTPOEHHSI ATOMOB,
XapakTepHble  CTENEHH  OKHUCIEHUS.  YTJepoja, auIOTPONHbIe  MoAU(DUKaINH,
pacnpocTpaHeHHEe B Tpupoje, (U3NYECKMe U XUMHUYECKHe CBoilcTBa. JlmcopOums.
KpyroBopot yrnepona B mpupoae. OKCHIbI yriepoja, UX (U3NYECKUe U XUMHUECKHE
CBOWCTBa, NEHCTBUE HA JKMBBIE OPTaHMU3MBI, TIOJYyYEHUE U MPUMEHEHHE. DKOJIOTUYECKUE
po0JIeMbl, cBsi3aHHBbIC ¢ okcuaoM yriepoaa (IV), rumoresa rio0agbHOrO MOTEIUICHUS
KJIUMara, MapHUKOBBIH 3(hdexT. YronmpHas kuciaora u e€ coid, ux (QuudecKkue u
XUMHUYECKHE CBOWCTBA, MOJIydeHHe U npuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEITbCKOM
XO351CTBE.

[lepBoHayasnbHble TOHATHS 00 OPraHWYECKUX BEUIECTBaX KaK O COEIUHEHHSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, AlETHIEH, 3TaHOJ, TIULEPUH, YKCYCHas KHCJIOTa).
[IpupoaHbie UICTOYHUKH YTIIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEDTh), MPOTYKTHI UX
nepepaboTku (O€H3WH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [ToHATHE 0 OHOTOTHYECKH
BRXHBIX BEIECTBAX: JXMpaX, Oenmkax, yrieBoJax - W WX POJIU B J>KM3HU UEIOBEKA.
MatepuanbHO€ €AIMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemuuii, ero gusuueckiue ¥ XUMUYECKHE CBOWCTBA, MOJYyYEHUE M MPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. O0mue npencrapienus o6 okcuuae kpemuaus (IV) u
KpeMHueBor kucnore. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IMPOMBIIIJIEHHOCTH.
Baxneiiiive cTpouTenbHbIE MaTEpUAIIbl: KEpaMUKa, CTEKIIO, IEMEHT, O€TOH, KeJIe300€TOH.
[IpoGnembl 6€30MaCHOTO HCTIONB30BAHMS CTPOUTENBHBIX MAaTepUATIOB B IMOBCEIHEBHOM



YKU3HU.

Xumuyeckuii IKCnHepuMeHm

HW3yuyeHHe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOW KHCIIOTHI,
MPOBEJICHNE KA4YCCTBEHHBIX PEaKIMil Ha XJIOPUA-MOHBI U HAOJIOJCHUE IMPU3HAKOB HX
MIPOTEKAHUS, OTBITHI, OTpaKArOIIHEe GU3HIESCKUE U XUMHUYECKUE CBONCTBA TAJIOTEHOB M UX
COCTMHEHMI (BO3MOYKHO HCTIOJIB30BAHKUE BHICOMATEPHAIOB), O3HAKOMJICHUE ¢ 00pasimamMu
XJOpUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COCTUHEHUSIMU
(BO3BMOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJIEHUE IMpolecca OOYTIMBaHUS
caxapa moJ JCHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yYEHUE XHUMUYECKUX
CBOMCTB pa30aBJICHHOM CEpHOM KHCIIOThl, MNPOBEJECHUE KAaueCTBEHHOW peakUuuu Ha
cylb(aT-uoH M HAOJIOJCHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMU
cBoiicTBaMH a30Ta, ¢Gochopa W HX CcOeaUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUATIOB), oOOpa3laMud a30THbIX U (ocHOopHBIX YyIOOpEeHUid, MOJIyYeHUE,
cobupaHue, pacro3HaBaHUE M U3y4YCHUE CBOMCTB aMMHUaKa, MPOBEJICHUE KAaYECTBEHHBIX
peakiuii Ha WMOH aMMOHUS U (ocdaT-uOH M M3yYEHUE MPHUZHAKOB HX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBI € MEIbI0 (BO3MOKHO
UCIIOJIb30BAHUE BHJICOMATEPHAIIOB), W3Y4YEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpadura, QyiepeHa, 03HAKOMIIEHHE C IMPOIECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AaKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a, MoJydyeHue, coOupaHue,
pacno3HaBaHUE W H3YYEHHUE CBOWCTB YIVIEKHCIIOTO Tra3a, IMPOBEACHUE KAa4eCTBEHHBIX
peaknmii Ha KapOOHAT W CUJIMKAT-UOHBI M WM3YYCHHE TMPU3HAKOB HX MPOTECKaHUS,
O3HAKOMJICHME  C  MPOAYKIMEW  CHWJIHUKATHOM  MPOMBILUIICHHOCTH,  pELICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe « BaKHENIIne HEMETAIbl U X COCIUHEHUS».

MeTa/uibl 4 UX COCAMHEHMS

OO6mrast xapakTepUCTHKAa XMMHUYECKHUX HJIEMEHTOB - METaJUIOB Ha OCHOBAaHUU HUX
nojioxkeHus B lleproamueckon cucrteme xumuueckux sneMmeHToB [[. M. Menneneesa u
ctpoeHusi atomMoB. CTpoeHue MeTaioB. MeTamnueckas CBsI3b M MeTaJUIMyecKas
KpUCTAJNIMYECKAsT PEETKA. OJEKTPOXUMHUYECKUN PSAI  HANPSHDKEHUM — METAJIOB.
duznvecKre U XUMUUECKHEe CBOMCTBAa MeTaioB. O01Me crioco0bl MOTyYeHUs] METAILIOB.
[TonsiTHE O KOPPO3UM METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl
(cTainpb, 9yTyH, JIOPATIOMUHUAN, OPOH3a) U X MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie MeTauibl: MOJIOKEHUE B llepuoanueckor cuUCTEME XUMHYECKHX
aneMeHToB J. 1. MenaeneeBa, CTpOCHUE UX AaTOMOB, HaX0XKAeHUE B Ipupoie. Puznyeckue
U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHne Men0YHbIX METAIUIOB U UX COCTMHECHUM.

[Ilenouyno3eMenbHbIE METAJUIBI MAarHUKA M KaJbLUU: NookeHue B llepuoanueckon
cucTeMe xuMuieckux 3semMeHToB . . MenaeneeBa, CTpoO€HUE UX aTOMOB, HAXOK/ICHUE B
npupoae. dusznueckue MW XMMHUUYECKHE CBOMCTBA MarHvsi M Kaublus. Baxueiiiune
COeMHEHUs Kablus (OKCUJ, THUAPOKCUM, coiu). JKECTKOCTH BOABI M CHOCOOBI €&
YCTpaHEHUS.



AmomuHui: nonoxenue B [leproanyeckon cucreme XUMUIECKUX dieMeHToB []. 1.
MeHnneneeBa, CTpPOCHHE aTOMa, HaxoXJAeHWE B mnpupoac. Duznueckue W XUMHUECKHE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUIA U TUAPOKCHIA ATTFOMUHMUSI.

Keneszo: nonmoxkenue B Ilepuogumueckoil cucreme XUMUYECKHX 3nemMeHToB [l. .
MenneneeBa, CTpOCHUE aTOMa, HaxoXJAeHWE B mnpupoiae. duznueckue U XUMHUECKHUE
cBoiicTBa xene3a. Okcuasl, THapokcuabl U coiu xene3a (1) m xxenesa (l11), ux cocras,
CBOWCTBA U NOJIyYEHHUE.

Xumuyeckuii IKCnHepuMeHm

O3HAKOMJIEHUE C O0pa3llaMu META/UIOB U CIUJIaBOB, UX (PU3MUYECKUMH CBOMCTBAMH,
W3yYCHHE  PEe3yJbTaTOB  KOPPO3WU  METauIoB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aMMOJICUCTBUS OKCHJA KalbIMsid U HATPUS C BOJAOU
(BO3MOKHO HMCIOJIb30BAaHUE BHJICOMATEPHANIOB), UCCIEIOBAHUE CBOWCTB XKECTKOW BOJIBI,
mpoliecca TOpeHus Keye3a B KUCIopoe (BO3MOKHO MCIOJIb30BAaHUE BUIACOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajablysl, aTlOMUHUSA,
nunka, xenesa (1) m xenesa (l11), memu (I1), HaOmONCHME W ONMMCAHUE TPOIECCOB
OKpallluBaHUs TUIAMEHH MOHAMU HATpUsl, KU U KaJlblug (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBONCTB TUIPOKCHAA ATIOMHUHHS U
TUAPOKCUA [IUHKA, PEHIEHNE SKCIIEPUMEHTAIIbHBIX 33/1a4 M0 TeMe «BaxkHelme MeTabl
U UX COCMHEHUS.

XHUMHUS M OKPY:KaloUIas cpeaa

BemectBa u Marepuasibl B IIOBCEIHEBHOM KW3HHM 4YEJIOBEKa. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHUYECKMX peaknuii B OwiTy. [lepBas momomis mpu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpyXarwlled cpeasl (TpeienbHas —AOMyCcTUMAas
KOHIIEHTpalus BeecTs, Aanee - [IJ[K). Poiab XxumMuu B pelieHnn 3K0JI0TUUECKUX MPOOIIeM.

Xumuueckuii IKCRepUMenm:

M3ydeHue OOpas3IoB MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, TOJHUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeAMETHBIX CBsI3€M MNpH H3ydeHUHM XUMUU B 9 Kiacce
OCYIIIECTBJISIETCS Uepe3 UCIIOIH30BAHUE KAK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MIOHATHM, SIBISIOIINXCSI CACTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
IIUKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHbIE TIOHSATUSI: Hay4YHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHalmW3, CHUHTE3, KiIaccupukanus, TNEPUOAUIHOCTh, HAOIIOEHNEe, OSKCIEPUMEHT,
MOJICIIUPOBAHUE, HW3MEPEHUE, MOJIEb, SBJICHHUE, MAPHUKOBBIA 3P EKT, TEXHOJOTHS,
MaTeprabl.

®u3uka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJA, JJEKTPUYECKUN 3aps/l, MPOBOJHHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,



ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAUIMUSCKAs PEIIeTKa, CIUIaBbl, (U3HUYSCKUC
BEJIMYMHBI, €IMHUIBI H3MEPEHUS, KOCMHUYECKOE MMPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJHIIE.
buosorusi:  gorocuHTe3, ApIXxaHue, Owocdepa, SKOCUCTEMa, MHUHEpPAIbHBIC
yI0OpEHHUs, MUKPO3JICMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIC BEIIECTBA.
['eorpadus: atmocdepa, Tuapocdepa, MHHEpaAIbl, TOPHBIE TOPOMABI, IOJE3HBIC
HCKOIIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA TPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JJMYHOCTHBIE PE3YJIbTATHBI

JIMIHOCTHBIC pe3ynbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO O0Opa30BaHUs
JOCTHTAIOTCSI B XOJ€ OOyYCHHsS XMMHH B €IMHCTBE Yy4eOHOM UM BOCIUTATEIHHOU
JCSATCIIEHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHHCKUMU COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MPaBUIaMUd M HOPMaMH
MIOBEACHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COIMATN3AINH
00yJarommxcs.

JInaHoCcTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH 00YYAIOMIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOHN MO3WTHUBHBIX IICHHOCTHBIX OPHUCHTAIIMA W PACIIUPCHHE
OITBITA JICATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECCKOMY H
HAay9HOMY HACJICANIO, TOHMMAaHUS 3HAYEHUS XUMHYCCKOW HAYKU B KU3HU COBPEMEHHOTO
o01ecTBa, CrIoCOOHOCTH BIIAJIETh TOCTOBEPHON HHPOPMAITHEH O TIEPETOBBIX TOCTIKCHHSX
U OTKPBITUSAX MHPOBOM M OTCYCCTBEHHON XHMMHH, 3aWHTEPCCOBAHHOCTH B HAyYHBIX
3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) Ipa’kIaHCKOr0 BOCTIMTAHUS:

MIPEACTABJICHHS O COITMANBHBIX HOPMaX M MpaBUJIaX MEKITMYHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE, KOMMYHHUKATUBHOM KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIEC3HOM, y4eOHO-
UCCJICIOBATCIBLCKOM, TBOPYCCKOH M APYIMX BHIAX JACATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH IIPH BBIMOJIHCHUN YUeOHBIX, [I03HABATCIIBHBIX
3a/a4, BBIMIOJIHCHUH XHMHYECKUX OJKCIIEPUMEHTOB, CO3JaHUW YYCOHBIX IPOCKTOB,
CTpEMJICHHS K B3aWMMOMNOHMMAHUIO W B3aUMOIIOMOIIM B TMpolecce OSTOM ydeOHOMU
JeSTeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJIEHNE U MOCTYIKH CBOMX TOBAPHUIIEH C
MTO3UITUN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHHMS MTOCIICACTBHI MTOCTYIIKOB;

3) IeHHOCTH HAYYHOT'O MO3HAHMWS:

MHUPOBO33PEHYCCKUE TIPEICTABIICHUS O BEHISCTBE W XHMHYECKOW pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JISI
MOHMMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, TPEICTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aMMOCBS3SAX YCJIOBEKA C MPHUPOIHON CpPeaoi, o
POJIM XMMUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HAaBaTEJIbHbIC MOTHBBI, HAIIPABJICHHbBIC HA TOJYYCHHE HOBBIX 3HAHHM 10 XMMHH,
HE0OXoaMMBbIC ISl OOBSICHEHUS HAOII0JaeMbIX MPOIIECCOB M SBJICHUN, TTO3HABATEILHOM,
WH(POPMAIIMOHHOW W YHTATEIBCKOW KYJIbTYPBI, B TOM YHCJIC HaBBIKOB CaMOCTOSITCILHOM
paboThI ¢ YYCOHBIMU TEKCTaMHM, CIIPABOYHOU JIMTEPATYPOU, JOCTYITHBIMH TEXHUYCCKHMHU
cpencTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEC K O0YUYCHHIO U MMO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTH



K caM0OOpa30BaHMIO, TPOCKTHON U HCCIIEIOBATEILCKON NIEATEbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINpPaBIEHHOCTH U YPOBHS O0yU€HHUs B IajIbHEHIIIEM;

4) dhopMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKHM Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U HENPUATHE BPEIHBIX
npuBblueK  (yHmoTpeOJieHUsT  ajKorojsi, HAapKOTUKOB, KypeHHs), HEOOXOAMUMOCTU
coOJI0/IeHUs TTpaBui 0€30MaCHOCTH MPHU OOpAIlleHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyaoBOro BOCIIUTAHUSI:

WHTEpEC K TMPAKTUYECKOMY HM3Y4YCHHUIO Tpodeccuil M Tpyla pa3iudHOro poja,
YBaXKEHHE K TPyAYy M pe3yJbTaraMm TPYAOBOU NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
OPUMEHEHUS] MPEIMETHBIX 3HAHUW 10 XMMHH, OCO3HAHHBIM BHIOOP WHIWBHUIYyaTIbHOU
TPaeKTOPUHU NPOJOJLKEHUS 00pa30BaHUs C YIETOM JTUYHOCTHBIX HHTEPECOB U CLIOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycmemHoi mpodeccuoHanIbHON
JESTEIBHOCTY M Pa3BUTHUSI HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJlalITUPOBATHCS B
npodeccruoHanbHOM cpefie;

6) IKOJIOrM4YecKOro BOCIIUTAHMS:

AKOJIOTMYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CyIIECTBOBaHHUS, MOHMMAaHUE ILIEHHOCTH 3/I0POBOTO M 0€30MMacHOTo
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTHU COOJIO/IEHUs TpaBuil O€30MacHOro
MOBEJICHUS MpU paboOTe C BEIIECTBAMHU, & TAKXKE B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U
JKM3HU JTIOACH;

CITOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJTy4aeMble MPU U3YUYCHUU XUMUU, JJIS1 PEIICHUs
3a71a4, CBA3AHHBIX C OKPYXAKOLIEW MPUPOJHOU CpElOW, Il IOBBILICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbhl, OCO3HAHMSI TI100ATBHOTO XapakTepa dKOJOTUYECKUX MpodsieM
U MyTEW UX PEIICHUsI TOCPEICTBOM METOI0B XUMHH, IKOJIOTHUECKOTO MBIIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTIO3HABATEILHON, KOMMYHHKATUBHOMN U COIIMATILHOMN ITPaKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYMMBIC JJ1s1 (HOPMHUPOBAHMUS
MHUPOBO33pEHHUS OOIICHAYYHbIC TOHATUS (3aKOH, TEOpus, MPHUHIUI, TUMOTE3a, (aKT,
CHUCTEMa, TPOIIECC, PKCIEPUMEHT U JAPYroe.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYE€OHBIX MpEeAMETax U TO3BOJAIOT HAa OCHOBE 3HAHUW M3 ATUX MPEIMETOB
dbopMHpoOBaTH MpEACTaBICHUE O IETOCTHOW HAYYHON KapTUHE MUpPA, U YHUBEPCAIbHBIC
yaeOHbIe neicTBUsS (TO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYISTHUBHBIE), KOTOPHIC
o0OecreunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEILHOMY IUIAHUPOBAHUIO H
OCYUIECTBJICHUIO YUeOHOU ESITeIbHOCTH.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:



YMEHHSI UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKMX HOHSTUN (BBIIEIATh UX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIMBaTh B3aUMOCBA3b C JIPYTUMHU TIOHATUSIMHU), MCIIOJNB30BaTh IOHATHUS IS
OOBSACHEHHSI OTIEIBHBIX (PAKTOB W SIBJICHWW, BBIOMPATh OCHOBAHUS U KPUTEPHUH IS
KIacCU(PUKALMKM XUMHYECKHX BEIIECTB U XUMHUYECKHX pEaklud, yCTaHaBIUBATh
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3M MEXIYy OOBEKTAaMU HW3Y4YEHMs, CTPOUTH JIOTMUECKUE
paccyxaeHus (MHIYKTUBHBIC, JEAYKTHBHbIEC, I10 QHAJIOTMU), JI€laTh BBIBOJABI MU
3AKITIOYECHUS;

YMEHUE TMPUMEHATh B IPOLECCEe IMO3HAHMS TMOHATHS  (MpEeIMETHBIE U
METaIpeAMETHBIE), CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEMbIE B XUMUM,
npeoOpazoBbIBaTh HIMPOKO MPUMEHSIEMbIE B XHMHUHU MOJENbHBIE MPEICTABICHUS -
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKasi popMysia U ypaBHEHUE XUMUYECKOU
peakuMy - IpHU PEIICHUHd Y4YEOHO-IIO3HABATENBbHBIX 3a/1ay, ¢ YYETOM 3THUX MOJEIbHBIX
MPEACTABICHUI BBISIBISITH M XapaKTEPU30BATH CYLIECTBEHHBIE MNPU3HAKU H3y4aeMBbIX
OOBEKTOB - XHMMHMYECKHX BEUIECTB M XHMHMUYECKUX PEAKIHUil, BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIC CBSI3M W IPOTHBOPEYUS B HM3y4aeMbIX
IpOLECCax U SIBJICHUSAX.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

YMEHHUE UCTI0NIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMS,
a TaKKe B KaUeCTBE OCHOBBI JJIs1 (DOPMUPOBAHMSI TUIIOTE3BI [0 MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE ONBITA MO MNIAHUPOBAHUIO, OPraHU3alUU U TPOBEICHUIO YUEHHUUECKUX
AKCIIEPUMEHTOB, yMEHHE HaOJMI0JaTh 3a XOJIOM  IMpolecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATH €ro pPe3yabTaT, (opMyInpoBaTh 0OOOUIEHUS U BBIBOABI 110 pe3yjIbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BbIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3THYHBIX
BUJIOB U (POPM MPEACTABICHHUS, TOTyYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIpaBOYHBbIE MocoOus, pecypcbl MHTepHeTa),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUHBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh pa3IUYHbIE METOJbl M 3alpochl MpPH TOHCKE U O0TOOpe
uH(pOPMAIIMU U COOTBETCTBYIOIINUX JTAHHBIX, HEOOXOJUMBIX /JIs BBIMOJHEHUS YU4EOHBIX U
MO3HABATENbHBIX 3a/a4 ONpENENEHHOro THUMa, NpPUOOpEeTeHrne OmbITa B 00JacTU
MCIOJIb30BaHUs HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH, OBJIaICHUE KYJIbTYpOU
aKTUBHOTO HCITOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATH
ONTHMAaJbHYI0 (OpMYy MpEACTaBIECHUS HMH(DOpPMALMM U WJUIIOCTPUPOBATH peLIacMble
3aJla4l HECJIOKHBIMU CXEMaMH, AuarpaMmamu, ApYyruMU QopmMamMu rpaukud U HX
KOMOHWHAIIUSIMU,

YMEHHE HCTIOIb30BaTh U aHATM3UPOBATH B MpOLIEcCe YUYEOHOH U HCCIeI0BATEIbCKOM



JEeSTEIbHOCTH MH(OpPMAIMIO O BIMSHUU TMPOMBIIIJICHHOCTH, CEIbCKOTO XO3SICTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPY>KalOIIe MPUPOAHON CPEIBI.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHBbIC y4eOHbIE JeHCTBUS:

YMEHHMS 3aJlaBaTh BONPOCHl (B X0j€ nuaiora v (Wid) JUCKYCCHM) IO CYIIECTBY
o0cyx1aemMoi Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHUTEIBHO BBIIOJHEHHUS
NPEAJIOKEHHON 3a/1a4H;

YMEHHUSI MPEJICTABIATh MOJIYYEHHBIE PE3YJIbTaThl MO3HABATENBHON NESITENBHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALNI0 pPEe3yJIbTAaTOB BBIIOJIHEHUS
XUMHUYECKOTO OKCIEpUMEHTa (JJTabOpaTOPHOTO ONBITa, JIA0OpAaTOpPHOW pPabOTHl IO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHON
U HCCIIEI0BATENIbCKON JIEATENbHOCTH MPHU PELICHUH BO3HUKAIOIIKX MPOOJIEeM Ha OCHOBE
yu€Ta OOIMX WMHTEPECOB U COIIACOBaHUsS MO3UIMK (0OCYKIeHMs, OOMEH MHEHUSIMH,
«MO3TOBBIE HITYPMbI», KOOPJAUHAIMS COBMECTHBIX JCHUCTBUM, ONpeIeICHUE KPUTEPHUEB 110
OIICHKE KaueCTBa BBIIIOJHEHHOU pabOThI U IpyTHUe).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOATENIbHO ONPENENATh LENd ACATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTh, BbIOMpaTh HauOosiee AP(EKTUBHBIE CIMOCOOBI PEIICHHUS YYEeOHBIX H
MO3HABATEIbHBIX  3aJa4, CaMOCTOSATEIbHO  COCTaBISATb WM  KOPPEKTUPOBATH
IIPEJIOKEHHBIA AJITOPUTM JIEMCTBUM MPU BBINOJHEHUH 3aJaHUN C Y4ETOM MOJIYYCHUS
HOBBIX 3HaHUH 00 wH3ydyaeMblXx OOBEKTaX - BEIIECTBAX M PEAKIUAX, OLIEHUBATh
COOTBETCTBUE MOJYYEHHOIO PE3yJbTaTa 3asBJICHHON 1N, YMEHHE HCIOJb30BaTh H
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOEHHUIO 00S3aTENbHOIO COACpKAHMS,
YCTAaHOBJICHHOTO JaHHOW (eaepaibHON paboueid mporpamMMoid, BBIAEIAIOT: OCBOEHHBIE
OoOy4YaroIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI NEUCTBUM, crienuuueckue aiis
MPEAMETHON 001acTh « XUMHUSI», BUJIBI JESTEIHHOCTU TI0 MOTYyYEHHUIO HOBOTO 3HAHUS, €TO
WHTEPIpPETAINH, TPEoOPa30BaHUI0O U TMPUMEHECHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsX.

K xoH1y 00y4yeHus B 8 kiiacce nmpeiMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JTOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

+  pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHH: aToM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAaJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas H
MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIAPHBIN 00BbEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHCICHUS, XUMHYECKas



peakius, KiaccupuKaius peakiuii: peakiiuu COeAMHEHUS, pEaKIIUU Pa3I0KEHUs,
peaKlMM 3aMEIlEeHUs, peakiru OOMEHa, 3K30- U DHIOTEPMHUECKHE PEaKIIUH,
TeIIOBOW 3P (HEKT peakinu, sapo aToMa, dJICKTPOHHBIA CIIOH aToma, aToOMHas
opOuTanb, paadyc aTroMa, XHUMHUYECKas CBs3b, MOJApHAs U HEMNOJspHas
KOBaJICHTHAs CBSI3b, HIOHHAS CBSI3b, MOH, KATHUOH, aHUOH, PacTBOP, MaccoBas J0Jis
BelecTBa (IPOLIEHTHAsI KOHIIEHTPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUHN U PUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U WX MPEBPAICHUN;

UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (OpMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTETICHD
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIIICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeAMHEHUM 1o (opmyiiaM, BHJI XUMHUYECKOW CBS3U
(KoBaJIieHTHAs! U MIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSIX;

packpeiBath  cMmbicit  [lepmoamueckoro 3akona JI. WM. MeHneneesa:
JEMOHCTPUPOBATh  MOHUMAHUWE  MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT UX mojiokeHus B [lepuoauueckoil cucreme, 3aKOHOB
COXpaHEHMsSI MAacChl BEHIECTB, IMOCTOSAHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
y4EHUs1, 3aKOHa ABOTaJIpo;

OMKCHIBATh U XapaKTEpH30BaTh TabmuuHyro ¢dopmy [lepuonnyueckoit cCUCTEMBI
XUMUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs moArpynmna (A-rpyrra)» u
«mnoboyHnas noarpynmna (b-rpynmna)», mansie U 0oibIIME TEPUOBI, COOTHOCUTD
o003HaUYeHUs1, KOTOphle wuMeTcs B Tabnuue «llepuoguueckass cucrema
XUMHUYeCKuX 3yieMeHToB [[. 1. MeHneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj siApa, ollee Yrciio
AJICKTPOHOB U pacipeeieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHUYECKUEe BEIIEeCTBA,
XUMUYECKUE peaKInu (10 YUCITY U COCTABY YYACTBYIOIUX B PEaKLUU BEUIECTB, MO
TerI0BoMY 3P DEKTy);

XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKHE CBOICTBA  BEILECTB
pPa3IMYHBIX KJIACCOB, MOATBEP)KIAs ONHCAHHE MPUMEpPaAMU MOJIEKYISPHBIX

YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;
IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH NMPOTEKAHUSA XUMUUYECKUX IIPEBPALCHUN B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO MaccChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JEMEHTa Mo (HOpMysie COeIMHEHUS, MaCCOBYIO



JIOJII0 BEILIECTBA B PACcTBOpPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOU
peakuu;

MIPUMEHSITH OCHOBHBIE ONIEPAIIMU MBICTUTEIBHOMN JEATEIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIICHNE, CHUCTEMAaTH3aIuio, KIaCCU(MUKAINIO, BBISBICHHE
MIPUYUHHO--CJICICTBEHHBIX CBSI3€M - JUIsi H3YyYECHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEaKIINi, €CTeCTBEHHO-HAy4YHbIE METO/Ibl TIO3HAHUS - HAOJIO/ICHUE,
M3MEpEeHne, MOJEINPOBAHUE, IKCTICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );
ClIeIOBaTh MpaBWJaM I[OJIb30BAHUS XHMHUYECKOM TOCYyAOoN U 1abopaTopHBIM
000py0BaHUEM, a TAKKE MPaBHIIaM OOpaAIEHUs C BEIIECTBAMHU B COOTBETCTBHUHU C
UHCTPYKIIUSIMU 110 BBITIOJIHEHUIO J1A0OPATOPHBIX XWMHUYECKHX OIBITOB TIO
MOJIYYCHUIO U COOMpAHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOW MACCOBOW JOJIEM PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh M MPOBOJUTh XHUMHYECKHE OSKCIEPUMEHTHI IIO
pPacno3HAaBAHUIO PACTBOPOB ILEJIOYEH K KHUCIOT C MOMOUIbIO HHIUKATOPOB
(nmakmyc, dheHondraiend, METUIOPAHK U JPYTHUE).

K xoH1y 00y4yeHus B 9 kiacce npeMETHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

PaCKpbIBATh CMBICT OCHOBHBIX XHUMHUYECKHUX IOHSTHUW: XUMHUYECKUH JJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEMIECTBO, CI0KHOE BEILECTBO,
BAJIEHTHOCTh, JJIEKTPOOTPULATEIIBHOCTh, CTEMNEHb OKHCJICHUS, XHUMHUYECKas
peaKkIus, XUMHYECKas CBs3b, TEIIOBOM A((EKT peakiuu, MOJb, MOJSIPHBII
00bEM,  PacTBOp,  DJIGKTPOJIUTHI,  HEDJIEKTPOJHUTHI,  DJICKTPOJHUTHUCCKAS
JIMCCOITHAIINS, PEaKIIM HOHHOTO 0OMEHa, KaTajanu3aTop, XMMHUIECKOE PaBHOBECHE,
oOpatuMble U HEOOpaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC
pEaKUMM, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAHOBJICHUE,
ajuioTponus, aM(OTepHOCTh, XUMHUUYECKas CBs3b (KOBaJIGHTHAs, WOHHAaH,
MeTa/UIM4ecKas), KpUCTa/UIMYecKash pemeETka, KOPpO3Ws METauIoB, CIUIaBbI,
CKOPOCTb XMMHYECKON PEaAKLMH, MPEAebHO aomyctuMas KoHueHtpauusa [1JIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMAYECKUX MOHSATHI U TPUMEHSITh 3TH
MOHATHS MPU ONMMCAHUM BEIIECTB U X MPEBPALLICHUI;

MCIIOJIH30BaTh XUMUYECKYI0O CUMBOJHKY JUIsI COCTaBJICHHS (DOPMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENIATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX D3JIEMEHTOB B
COEIMHEHUSIX PA3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTH BEIIECTB K ONPEeIEHHOMY
KJIAcCy COEAMHEHWH 1o QopmylaM, BHJ XUMHUYECKOM CBS3U (KOBaJeHTHas,
MOHHAs, METaJUIMYecKasi) B HEOPTraHWYECKUX COEAMHEHUSX, 3aps]l HOHA IO



XUMUYECKON (hopmylie, XxapakTep Cpeibl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKONW PEMIETKM KOHKPETHOTO BELIECTBA;
packpeiBath cmbicn llepuommueckoro 3axkona JI. WM. MengeneeBa wu
J€MOHCTPUPOBATh €ro MOHMMAHHUE: OMUCHIBATH M XapaKTEPU30BaTh TaOIUUHYIO
dopmy Ilepruoandeckoil CUCTEMbI XMMUYECKUX AJIEMEHTOB: pa3auyaTh MOHSATHUS
«rnaBHas noarpynna (A-rpymnma)» u «nodbounas noarpynna (b-rpymnma)y», Manbie
U OoNbIIME TEPUOABI, COOTHOCUTH O0O3HAUEHHUS, KOTOpble HUMEIOTCS B
NEPUOJUYECKON TabyHIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsl sapa, OOIIee YUCIO DJIEKTPOHOB H
pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CJIOSIM ), OOBSICHATH O0IITUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUI B Mpeenax MajblX IEPUOOB
Y TJIABHBIX MOATPYNI C YYETOM CTPOCHUS UX aTOMOB;

KJaCCU(PUIMPOBATh XUMUYECKUE DJIEMEHTbl, HEOPraHWYEeCKHE BEILECTBa,
XUMHUYECKHE peaKlnu (110 YUCITy U COCTaBY YUaCTBYIOLUX B PEAKIIUU BEIIECTB, 110
TEIUVIOBOMY 3P (EKTy, IO HM3MEHEHHUIO CTENEHEW OKHUCICHUS XUMHUYECKHUX
3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U ClieUU(PUUECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX M  CIOXHBIX BELIECTB, MOATBEP)KIAs ONUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUA;
COCTABJISITh YPABHEHMS IEKTPOJIUTHUYECKON NHCCOLUMALNN KHUCIOT, LIEI0YEN U
COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUSI peaKMii HOHHOTO 0OMEHa, ypaBHEHHUS
peakluii, MOATBEPKIAIOIIMX CYIIECTBOBAHUE TE€HETHMYECKOW CBA3UM MEXIY

BCHICCTBAMHU PA3JIMYHBIX KJIACCOB;

PaCKPBIBATh CYIIHOCTb OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

NOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;

IIPOTHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHMMOCTH OT UX CTPOCHHUA,

BO3MOKHOCTH ITPOTCKAHUA XUMHWYCCKHUX HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBHIX;

BBIUUCIISTH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOTO JIeMEHTa 1Mo GopMyJie COSTUHEHHS, MACCOBYIO
JIOJIIO BELIECTBA B pacTBOPE, IIPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON
peaxiuy;

co0JII01aTh MPaBHJIa TIOJB30BAaHUS XUMUYECKOM MOCY 101 U 1a00paTOpHBIM
000pyI0BaHUEM, a TaK)Ke MpaBuia oOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBIMOJIHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIECKUCIOTO
rasa);



MIPOBOJINTH PEAKIIUM, TOATBEPKAAIOIINE KAYECTBEHHBI COCTAB PA3JIUUHbBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OpOMU/I-, HOAU-, KapOOHAT-,
docdart-, cumukar-, cynbdar-, THAPOKCH/I-UOHBI, KATHOHBI AMMOHHUSI K HOHBI
M3YUYCHHBIX METAJIJIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPTraHUYECKUX
BCIICCTB;

MPUMEHSITH OCHOBHBIE ONEPAIIUU MBICIUTEIBHOMN AESTEILHOCTH - aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATU3ALIUIO, BBISIBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3E€H - JUISl U3YUYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN,
€CTECTBEHHO-HAYyUYHbIC METO/Ibl TO3HAHUS - HAOJIIOJICHUE, U3MEPEHNE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaybHbIN U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsinyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U KonTpoabHbie IIpakTH4eckue JuiekTpoHHbIE (LU pPOBbIE)
n/n TeM MPOrpaMmbl Bcero padoThI padoThbI o0pa3oBaTe/bHbIE PeCypChl
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka IIOK
) HpaKTquCKOﬁ IEATEIbHOCTH httpS://m.edSOO.rU/7f41837C
YeJIoBeKa
12 BemecTBa u xuMuueckue 15 1 Bu6mmoreka LIOK
peakuuu https://m.edso00.ru/7f41837c
Hroro no pazneny 20
Pasjen 2. BaxkHeiimme npecTaBuTe/ M HEOPraHMYEeCKUX BellIECTB
Boznyx. Kucnopon. Ilonsitue bubnuorexa [IOK
2.1 6 1
00 okcHax https://m.edso0.ru/7f41837¢
b 5 Bonopon.Ilonsitue o kucnorax 3 1 bubnuorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmorexa LIOK
OCHOBAaHHUSX https://m.edso00.ru/7f41837c
b4 OCHOBHBIE KJIaCCHI 1 1 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.
XI/IMI/I‘leCKaH CBA3b. OKI/[CJII/[TCJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



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

Ilepronnueckuii 3aKOH U

31 I 7 bu6mmoreka [IOK
' cpuorcckas cuctemMa https://m.edsoo.ru/7f41837¢
XHUMHYECKUX djeMeHToB /I, U.
Menaene-eBa. CtpoeHue aToma
X .
., OHMquCKa;{ CBSI3b . BuGnoreka LIOK
' KHCIUTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIE PEAKITUN
bubmuorexa [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMms 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

YUYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxunonepHoe obmectBo «M3naTensctBo «IIpocBeiieHne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

8 KJIIACC

1. Xumus. 8 knace. Yueonuk (apropel O. C. IN'abpuensn, U. I'. Octpoymos,
C.A.

CnankoB).

2. Metoanueckoe nocodwue. 8 kimacc (aBropsl O. C. I'abpuensn, .I'. OctpoymoB,
C.A. Cnagkos).

3. [Iporpamma kypca xumuu Juist 8—9 kitaccoB 00111e00pa30BaTeIbHbBIX
yupexzaenuit (aBtopsi O. C.

["a6puensn, U. I'. Octpoymos, C. A. CrnagkoB).

4. Pabouas tetpanp. 8 kimacc (aBropsl O. C. 'abpuensu, C.A. Cnaakos).

5. Terpaap nmust 1abOpPaTOPHBIX OMBITOB U MPAKTUIECKUX paboT. § Kiacc (aBTOPHI
O. C. I'abpuensn, 1.B.

AKCEHOBA).

Xumusa 9 kiacc



9 KJIIACC

1. Xwumus. 9 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A.
Cnaaxos).

2. Meromnueckoe mocodue. 9 kmacc (aBropst O. C. IN'abpuensn, U.T.
Octpoymos, C.A. CiaikoB).

3. IIporpamma xypca xumuu 1yisi 8—9 kiraccoB 0011e00pa3oBaTeIbHBIX
yupexaeHuit (aBtopst O. C.

[Mabpuensn, U. I'. Octpoymos, C. A. Crnaakos).

4. Pabouas tetpanb. 9 kinacc (aBropsl O. C. 'abpuensu, C.A. Cnaakos).

5. Terpanb 1151 1a0OPaTOPHBIX OIMBITOB M MPAKTHUYECKUX paboT. 9 kitacc (aBTOPHI
O. C. I'abpuensn, 1.B.

AKcéHOBA).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

8 KJIACC

1. http://www.alhimik.ru. IIpencraBiens! cieayronme pyoOpUKM: COBETHI
aOUTYpHEHTY, YUYUTEIIO XUMUH,

CIPaBOYHUK (OUE€Hb OOJIbIIIast MOAOOpKa TaOIUIl U CIIPABOYHBIX MAaTEPHUAIIOB),
Becénasi XuMusi, HOBOCTH,

OJIMMITHA[IbI, KyHCTKamepa (MHOI'O MHTEPECHBIX UCTOPUUYECKUX CBEIACHUN ).


http://www.alhimik.ru/

2. http://lwww.hij.ru. XXypuan « XuMus ¥ )KU3HBHIIOHATHO U 3aHUMATEIHHO
pacckasbiBaeT 000 BCEM

UHTEPECHOM, YTO IIPOUCXOINT B HAYKE M MHPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnexkrponnsIii xypHan « XUMHUKH
U XUMHUSI», B KOTOPOM

IIPEJICTaBJICHBI OIBITHI TI0 XMMHH U 3aHUMaTeJIbHAsI WH()OpMAIIHs, TIO3BOJISIONINE
yBJICYb YYCHUKOB

HKCIIEPUMEHTAILHON YaCThIO MPEAMETA.

4. http://c-books.narod.ru. BceBo3aMorkHas auTepaTypa o XHMHH.

5. http://www.prosv.ru/. ITocoOus 11 yganmxcs, B TOM YUCIIC JJIs TOATOTOBKH
K UTOT'OBOM aTTeCTalluU

(OI'D u EI'D), meTonnueckue nmocodust I71si yuuTesei, HayqYHO-TIOMyJIsIpHAsT
JUTEepaTypa Mo XHMHH.

6. http://1september.ru/. )KypHan npeana3HadeH He TOIBKO JUIsl yuuTencii. B
HEM MPEJICTABICHO OO0JIBIIOE

KOJIMYECTBO PabOT YICHUKOB, B TOM YHCJIC HCCIICI0BATEIHLCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IKOIBHBIN MOPTAT
CO CCBUTKaMH Ha

00pa3oBaTebHBIC CAUTHI IO XUMUH.

8. www.periodictable.ru. CoopHuk crareii 0 XHMUYECKUX JIE€MEHTaX,
WLTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

9 KJIIACC
1. http://www.alhimik.ru. [IpeacraBieHsl ciaeayroOIIe PyOPHKH: COBETHI


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://www.alhimik.ru/

aOUTYPHUCHTY, YUYUTEIIIO XUMUH,

CIIPABOYHUK (OYCHB OOJBIIIas MOJ00PKA TAOIHI] ¥ CIIPABOYHBIX MAaTEPHAIIOB),
BECEJIask XMMHUs, HOBOCTH,

OJIUMITHAJIBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPUICCKUX CBEIICHUN).

2. http://www.hij.ru. XKypuan «XuMus 1 5KH3HBHITOHATHO U 3aHUMATEIIbHO
pacckasbiBaeT 000 BcEM

UHTEPECHOM, YTO MPOUCXONT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnekrponHsIii xkypHaT « XUMHUKH
U XUMHUS», B KOTOPOM

IIPEJICTaBJICHBI OIBITHI TI0 XMMHH U 3aHUMAaTeJIbHAs HH()OPMAIIKs, TI03BOJISIOIINE
yBJICYb YUCHUKOB

IKCIIEPUMEHTAIHLHON YaCcThIO MPEAMETA.

4. http://c-books.narod.ru. BceBo3moxkHas aureparypa mo XuMuH.

5. http://www.prosv.ru/. TTocoOus 1 ydaniuxcs, B TOM 9HCIIC IS TTOATOTOBKH
K UTOTOBOM aTTeCTalluu

(OI'D u EI'D), meTonmueckue nocoOust I1sl yuuTesneil, HayqYHO-TIOMyJIsipHast
JUTEepaTypa Mo XHMHHU.

6. http://1september.ru/. )Kypuan npeaHasHaueH He TOJIBKO i yuuTenei. B
HEM TIPEICTABIICHO OOJIBIIOE

KOJIMYECTBO pabOT YICHUKOB, B TOM YHCJIC HCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBIN OPTA
CO CCBUIKaMHU Ha

06p&30BaTCJ'IBHBIe CaWTHI 110 XUMHHU.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8. www.periodictable.ru. CoopHuk cTateil 0 XUMUYSCKUX DIICMEHTAX,

HJIJIIOCTpHpOBElHHBIﬁ OKCIICPUMCHTOM.


http://www.periodictable.ru/
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