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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30oBaHMsI COCTAaBIIEHA HA
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTENIbHOM MPOrpaMMbl
OCHOBHOTO 00111ero obpaszoBanus, npeacraBieHHbx B ®I'OC OO0, a Takxke Ha OCHOBE
denepanbHOIl paboyell MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIEMIMHU MPENoaaBaHus
yueOHOro mpeaMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanuu.

[Iporpamma o XxumMuu 1a€T MpeACTaBICHNUE O LENsIX, 00Iel cTpaTernu 00yUYeHHs,
BOCIIUTAHUS U Pa3BUTHUs 00yUYaIOIIKUXCS CPEJICTBAMU YyUeOHOT0 MpeIMeTa, YCTaHABIUBAET
o0s13aTeNbHOE TPEAMETHOE COJEp)KaHUe, NPEeIyCMaTpPUBAET PACHpPEICICHUE €ro IO
KJIacCaM M CTPYKTYpPHUPOBAHHUE I10 pa3ziejiaM U TeMaM IIPOrpaMMBbl [0 XUMUH, ONPEIEIsET
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTHKU COAEpKAHUSA, PEKOMEHAYEMYIO
MIOCJIEIOBATENIBHOCTh ~ W3YYEHHUS]  XMMHM € YY4E€TOM  MEXIPEAMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOCHHOCTEU
o0Oy4Jarommxcs, ONpeessieT BO3MOKHOCTH MpeaMeTa i peanus3aluu TpeOoBaHUM K
pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00Opa30BaTENbHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOmrero o6pa3oBaHus, a TaKke TpeOOBaHUN K pe3yjbTaTaM 00y4YeHUS XUMUU Ha YPOBHE
Heseil U3y4eHus MpeAMETa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHON JIESTEIbHOCTH
00y4aromierocs Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUSL.

3HaHWE XUMHH CIY)KHT OCHOBOH Uil  (OPMHUPOBAaHUS MHPOBO33PEHUS
0o0y4aromierocsi, €ro MpeacTaBlIeHU O MaTepUAIbHOM €IWHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMUpyEMbIe XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPALICHUSIX YHEPTHHA U 00
SBOJIIOIMM BEIIECTB B MPUPOJIE, O MyTSIX PEUICHUS INIOOAIBbHBIX MPOOJIEM YCTONYHUBOIO
pPa3BHUTHUSL YEIIOBEUYECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOUN
0e30MacHOCTH, MPOOIIEM 3/IPaBOOXPAHECHHUS.

N3yuenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXKHOCTEH Ui caMOpa3BUTUS U (OpPMUPOBAHUS
KyJbTYpPbI JUYHOCTH, €€ 0011el U PYHKIMOHAIbHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcsi,  HAaBBIKOB  UX  CAMOCTOSITENIbHOM  yuyeOHOM  JIeATeIbHOCTH,
SKCIEPUMEHTAIBHBIX W HUCCIIEJOBATENbCKUX  YMEHMH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOW U3HHU, TaK U B IPO(ecCHUOHANBHON JesTeIbHOCTH;

3HaKOMUT CO creuu(puKoil HAydHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOrO B3IJIAJla Ha €JUHCTBO MPHUPOABI M 4YEJIOBEKa, SBISETCA OTBETCTBEHHBIM
3TarnoM B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYarOIUXCs;

crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHMSIM, K INPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpazoBaHuEe 00YUYAIOIINXCS.

JlaHHble HampaBiIeHHs B OOYYEHHM XHMUU OO0ECTIEYMBAIOTCS CHEIU(PUKOMN
coJiep>KaHMsl YYEOHOIo MpeAMeTa, KOTOPbIN SIBISETCS MeJaroruuyecky aJarnTupOBaHHBIM
oTpakeHueM 0a30BOM HAyKH XMMHUH Ha OTIPEICIEHHOM 3Tane e€ pa3BUTHSL.



Kypc xuMum Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHUS OPHEHTUPOBAH Ha
OCBOCHHME OOYYalOUIUMUCS CUCTEMbl IEPBOHAYAJIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTAEJBbHBIX 3HAYMMBIX MOHATHI OpraHMYeCcKOn
XUMUH.

CrpykTypa colepkaHUs OpOTrpamMMbl MO XUMHUH CPOPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOI0 noaxoza K €€ uzydeHnuro. ConepkaHue CKIaAbIBACTCS U3 CUCTEMbI IOHATUI
0 XMUMHUYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMbI IOHATUH 0 XUMH4eckor peakiuu. Obe
TH CUCTEMbI CTPYKTYPHO OpPraHM30BaHbI 10 MPHUHIIMITY MOCIEAOBATEIbHOTO PAa3BUTHUS
3HAHHMM Ha OCHOBE TEOPETUUYECKUX IPEJICTABIEHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akoHa [[. 1. Menaeneea kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUHU aTOMa U XMMUYECKON CBSI3H;

— MpEeACTaBICHUHI 00 IEKTPOTUTHYECKON TUCCOIIUAIINH BEUIECTB B PACTBOPAX.

Teopernueckue 3HaHMUS pacCcMaTPUBAIOTCS HA OCHOBE SMITMPUYECKHU MOJyYEHHBIX
¥ OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENFHO OT OJHOTO YPOBHS K IPyroMy,
BBINONHSASE (YHKUMU OOBSCHEHUS U TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJyYE€HUS U3YYaeMBbIX BELIECTB.

OcBoeHme NporpaMMbl MO XMMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS
0 XMMMYECKOM COCTABJLIOLICH HAay4HOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOU
IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHHMIO U METOJAaM MTO3HAHUS B HayKe.
W3yvenne XuMum MpOUCXOIUT C MPHUBICYCHUEM 3HAHUHN M3 paHee M3YUYCHHBIX yUIeOHBIX
npeaMeToB: «Okpyskaromuii Mmup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kiaccy.

[Ipn u3ydyeHHH XUMHHM MPOUCXOAMUT (POPMUPOBAHME 3HAHMM OCHOB XMMHUYECKOUN
HAayKH Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, INPAKTUYECKON [esATeIbHOCTH
YyeJlloBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajada y4eOHOro
npeaMera COCTOUT B (POPMUPOBAHMM CHCTEMbl XMMHYECKMX 3HAHUN — Ba)KHEHIINX
(akToOB, MOHATHI, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH, JOCTYNHBIX O0O0OLIEHUI
MHUPOBO33PEHUECKOr0 XapakTepa, A3blka HAyKH, B MPUOOIIEHUHM K HAyYHBIM METO/aM
NO3HAHUS TpPH H3YYEHUU BEUIECTB M XUMHUYECKUX peakluil, B (QOpMUPOBAHUU U
pPa3BUTUHU II03HABATENbHBIX YMEHUH M MX NPUMEHEHMHM B y4eOHO-TIO3HABATEIbHON U
y4eOHO-UCCIEIOBATEIBCKON IEATEIbHOCTU, OCBOCHUU MPaBMI 0€30MacHOr0 oOpalieHus
C BELIECTBAMH B [IOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHHH XUMUU Ha YPOBHE OCHOBHOTO oOmIero oOpa3oBaHHs BakKHOE
3HAaYeHHE NPUOOPENIN TaKUe LIEJH, KaK:

— (¢GopMHpOBaHME MHTEJUIEKTYaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHMI0, COTPYJHHYECTBY, CAMOCTOATEIBHOMY MPHHATHUIO  PELICHHH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YCIOBHSIM KU3HU;

— HaImpaBJIEHHOCTh 0OYYEHHUsI Ha CHCTEMaTHYECKOe MPUOOIIEHHEe 00yUYarOIINXCs K
CaMOCTOSITEJIbHOM T03HABATENbHON JIESATENbHOCTH, HAay4YHbIM METOJaM I1O3HaHUS,
(GbOpMUPYIOIIIMM MOTHUBAIIAIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHne YCJIOBHUH, CIOCOOCTBYIOIIUX MPHOOPETEHHUIO OOYyYarOIIUMUCS
OTIbITa Pa3HOOOPA3HOMN AEATEIBHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIFOUEBBIX HaBBIKOB



(KJTFOYEBBIX KOMIIETECHIIHM ), UMEIONINX YHUBEPCATLHOE 3HAUCHHE IS PA3JIMYHBIX BHUJIOB
NESATENBHOCTH;

—  ¢opmupoBanue o6Omeld  GYHKIMOHAIBHOH H  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIC YMCHHUU OOBSICHATH W OIICHWBATH SIBJICHUS OKPY>KAIOIIETO
MUpPa, UCIOJIb3YsI 3HAHUS W OMBIT, TIOJYyYEHHBIC NMPU H3yUYCHUU XUMHH, MPUMEHSITh HX
IIPH PEIICHUH MPOOJIEM B TIOBCETHEBHOM )KU3HU U TPYIOBOH JCSITCILHOCTH,

— ¢opMupoBaHHe y 00yYarOUMXCs TYMAaHUCTUYECKUX OTHOIIECHUMN, MMOHUMAaHUS
IIECHHOCTH XWMHWYECKUX 3HAHWH I BBIPAOOTKH DKOJIOTHUECKH IIeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYJIOBOM NEATEIHLHOCTH B IIEJIIX COXPAHEHHS CBOETO 37I0POBBS U
OKpYXarolIel MPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHWIO, CHOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHMS OOIICUEIOBEUCCKHMX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TpO(UIIS U HAMPABIEHHOCTH JATBHEHIIIEro 00yYeHUsI.

OO01ee 4YKMCIIO YacoB, OTBEAEHHBIX JIJI U3YYCHHS] XUMHUU Ha YPOBHE OCHOBHOIO
obmrero oopazoBanusi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJEI0).



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMHYECKHE TIOHATHUS

[Ipenmer xumun. Poip XuMHM B )KM3HH YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BellecTBa. PU3nUecKue CBOKMCTBA BEIIECTB. ATperaTHOE COCTOsIHUE BemecTB. [lonsTue o
METOJlax MO3HaHus B XUMuU. UncTele BemecTBa U cMecH. CriocoObl pa3ieseHus cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XMMUYECKHUX 3JIEMEHTOB.
[IpocThie U croKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BewecTB. OTHocuTenbHas aromMHas Macca. OTHocHUTenbHas
MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemecrBa. Monbs. MousipHass macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl U 4YHUCIa CTPYKTYPHBIX €IWHUI] BelllecTBa. Pacuy€rsl mo opMyliaM XMMHUYECKHX
COCIMHEHU.

®usnueckue M XUMHYECKUE SIBJIICHUsS. XHUMHYECKas peakuuss U €€ IMpPU3HAKU.
3aKOH COXpaHEHHS MacChl BeHIeCTB. XuMHYeckue ypaBHeHus. Kiaccupukanms
XUMHUYECKUX peaklui (COeTuHEHUs, pa3IoKEeHHs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOHl NOCYAOW, MpaBWiIaMH paboThl B JabOpaToOpuu U
npuémMamMu oOpalieHuss ¢ JabopaTOpHbIM OOOpPYJAOBAaHHUEM, M3YyUYEHUE M OIKCAaHUE
¢duznueckux CBOMCTB 0Opa3llOB HEOPTraHUYECKUX BEIECTB, HAOIIOJEeHUE (PUBUUYECKUX
(nIaBIEHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHKME caxapa B CTYIIKE, KUIIEHUE U KOHJEHCAIUs
BOJbI) W XUMHUYECKUX (TOpEHHE CBEYM, TMPOKATMBAHUE METHOM TMPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHCIOTOM) SIBICHUW, HAOJIIOJEHUE WU ONHUCAHWE NPU3HAKOB
NPOTEKaHUsT XMMHUYECKHX peakluil (pas3lioKeHHe caxapa, B3aUMOJCHCTBUE CEpPHOMU
KHUCIIOTBl C XJIOpUAOM Oapus, pasnokeHue rugapokcuna meau (1) mpu HarpeBanuw,
B3aUMOJIeHCTBUE Kkere3a ¢ pacTBopoM conu menu (II), nzydyenne cnocoOoB pasneneHus
cMeced: C TOMOIIBI0 MAarHuta, (QUIbTPOBAHUE, BbINAPUBAHUE, JUCTUIUIALINA,
xpomarorpadusi, IpOBEJICHUE OUYUCTKU IMOBApPEHHOW COJIM, HAOJIOJCHHE M OIMCaHHUe
pe3yJbTaTOB TNPOBEACHUS OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPaHEHUs Macchl,
CO3/1aHue MOJeNiel MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxkueimumne npeacraBuTeId HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3imeMeHT U IpocToe
BenlecTBO. Haxoxxnenue kuciopona B mpupoje, Gpusmueckue M XMMUYECKHUE CBOMCTBA
(peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopoaa. CrnocoObl MOTy4eHUS KUCIOPOIa
B Ja0opaTopuu W TPOMBINUIEHHOCTH. KpyroBopor kuciopoaa B mpupoge. O3oH —
JIOTPOITHAS MOJIU(PHUKAIMS KUCIOPO/a.

TeroBoil 3pPexT XuMHUecKoi peakiui, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30- U
SHAOTEPMHUYECKUE peaKklUMU. TOMIMBO: yrojab U METaH. 3arps3HEHUE BO3/1yXa, YCUICHNE
napHUKOBOTO 3¢ dexTa, pa3pylieHne 030HOBOIO CIIOS.



Bonmopon — anemeHT u npocroe BewecTtso. Haxoxxnenue Bomopoaa B IpUPOIE,
¢u3znyueckue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE, COCcOObl mosyueHus. Kucnorsl u
COJIH.

MomnsipHbliii 00bEM Ta30B. PacuéThl M0 XUMUYECKUM yPaBHEHUSM.

®dusnueckue cBorcTBa BoAbl. Bona kak pactsopurens. PactBopel. HacslenHsie u
HEHACBIIIEHHbIE pacTBOPBI. PacTBOPUMOCTH BelecTB B BoJe. MaccoBast 10715 BELIEeCTBa B
pacTBope. XuMudeckue cBoicTBa Boabl. OcHoBaHMs. Ponp pacTBOpoB B HpHUpOJE U B
YKU3HU 4desioBeka. KpyroBoport Boabl B pupoje. 3arpsi3HeHUe NpUpoAHbIX Bod. OXpaHa
Y OYUCTKA IPUPOJHBIX BO/I.

Knaccudukamuss Heopranmueckux coeanHeHud. Oxcuapl. Kiaccudukarus
OKCHUJIOB: coneobpasyromue (ocHOBHBIE, KHCJIOTHBIE, ampoTepHbIL) u
HecosieoOpasyromue. Homenknarypa okcunoB. @u3znyeckue U XUMHUYECKHE CBOMCTBA
okcu0B. [lonmyueHnne okcunos.

OcnoBanus. Knaccudukanus ocHOBaHUM: 1IETOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanmii. @Puznueckue M XHMHYECKHME CBOMCTBA OCHOBAaHMM.
[TosryuyeHne OCHOBAaHUU.

Kucnorer. Knaccudukanus kucnor. Homenxiatrypa kucinor. Pu3M4ecKue Hu
XUMHUYECKUE CBOMCTBA KUCIOT. Pan akruBHocTn metamioB H. H. bekerosa. Ilonyuenne
KHCJIOT.

Comu. Homenknatypa cosieil. @PuU3MYECKME U XUMHUYECKHUE CBOICTBa COJICH.
[Tonyuenune conen.

I'eneTnyeckast cBs3b MEXAY KilacCaMU HEOPTraHUYECKUX COECIUHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHUE COAEPKAHUS KHUCIOpOAa B BO3JAyXE, MOIY4YEHHUE,
coOupaHue, pacrno3HaBaHWE€ W H3YYEHUE CBOMCTB  KHUCJIOpOJa, HAOJOJEHUE
B3aUMOJICICTBUSI BELIECTB C KHUCIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHUS WM IPEKpalleHUs
ropenusi (mokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHJIOB W OINKHCAaHUE HX CBOMCTB,
noJlydeHue, coOupaHue, paclo3HaBaHWE M H3yUYeHHE CBOMCTB BoOjopojaa (TOpeHHe),
B3auMojeiicTBue Boaopoaa ¢ okcupomM wmean (II) (BO3MOXXHO HCHONB30BaHUE
BUJleOMaTepuanoB), HaOdroJeHHe 00pa3loB BEIIECTB KOJUYECTBOM |  MOIb,
UCClIeIOBaHUE OCOOEHHOCTEH pacTBOpPEHUsl BEIIECTB C Pa3IU4YHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM J10JI€H paCTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C METAIIaMU (HATPUEM U KalblieM) (BO3MOXKHO MCTOJb30BaHUE
BUJIEOMATEpUANIOB), HCCIIEJOBaHUE OOPA3I0B HEOPTaHWYECKHX BEIIECTB Pa3INYHbBIX
KJIacCOB, HAOJIOJIeHUE W3MEHEHMS OKpPAaCKM HHAMKATOPOB B pacTBOpax KUCIOT U
mienoueii, u3yueHue B3aummoieictusa okcuna menu (II) ¢ pacTBOpoM cepHON KUCIOTHI,
KHCJIOT ¢ METAJJIaMU, PEAKIIM HEUTPaIN3aLNH, I0Jy4YCHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 METAJljIa IPYTMM M3 PacTBOpa COJIU, PELIECHUE HKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime ki1acchl HEOPraHMYECKUX COCTMHEHUI.

Ilepnoanyeckuii 3axkoH M Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. N. MengeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBA3b. OKHUCIMTEIbLHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUHN



[IepBble MOMBITKY KJIACCU(PUKAUN XUMUUECKUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIEC U LIEI0YHO3EMENbHbIE METAIJIbI, TAJIOT€HbI, UHEPTHBIE
raspl). DJIIEMEHTBI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUABI U THAPOKCHIBI.

[lepnoanuecknii 3akoH. llepuonnueckas cucrema xumuueckux anemeHTos [1. .
MenpeneeBa. Koporkonepuonnas wu mHHONepuonHas ¢opmbl [lepuoamueckoit
cucteMbl xuMuueckux annemeHToB [. . Menneneea. [lepuoas! u rpynmbl. @uzndeckuit
CMBICJI IIOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPHUOIA U IPYIIIBI AIIEMEHTA.

Crpoenue atomoB. CoctaB aToMmHbIX sifep. M3orombl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB llepuoamueckoii
cuctembl J[. M. MenneneeBa. XapakTepucTuKa XUMHUYECKOTO DJJIEMEHTA IO €ro
nonoxxenuto B [lepuonnueckou cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI pajuyca arOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIaM U IIEpUOAaM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuonnyeckoil CHCTEMBI XMMHUYECKHUX
JJIEMEHTOB JUIsl pa3BUTHs HAYKU U npakTUku. [[. 1. MeHneneeB — yu4€HbIN U IPaKIaHUH.

Xumnueckas  cBs3b.  KoBasieHTHast  (IOJIsIpHAasT M HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp oxucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. lIponeccel
OKHCJIEHHSI U BOCCTaHOBJIEHHSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

U3y4eHHe O0O0pa3lloB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LHMHKAa C pPAacTBOpaMU KHUCJIOT M UIEJIIOYEH, IIPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKHUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe,
peaxkuy pa3aokKeHHsI, COETUHEHMS).

Mesxcnpeomemmnuie céa3u

Peanuzanus MeEXNpeIMETHBIX CBsI3€d IpU HM3YYEHUM XUMUM B 8 Kiacce
OCYUIECTBIISIETCS YePE3 UCIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUYHbBIX NOHITHH, TaK
U TIOHATHUM, SIBISIIOIIMXCA CHCTEMHBIMU JUIS OTHEJIBHBIX INPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: Hay4HbIH (pakT, rumnoTesa, Teopus, 3aKOH,
aHanM3, CHHTE3, KiIacCUPUKauusi, NEePUOJUYHOCTh, HAOIIOJIEHHUE, DSKCIEPUMEHT,
MOJCIIMPOBAHNE, U3MEPEHUE, MOJCIIb, SIBIICHUE.

®usnka: mMaTepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIIHJ, U30TOIIHI,
PaZOaKTUBHOCTh, MOJIEKYJa, JJEKTPUUYECKHM 3apsi, BELIECTBO, Tel0, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3WYECKHUE BEIUMYMHBI, €IUHUIBI W3MEPEHUS,
KOCMOC, IIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOIBI, IMOJIE3HbIE
MCKOIIAa€MbI€, TOIIMBO, BOJHBIE PECYPCHI.



9 KUIACC

BemecTBO 1 XMMHYECKAs peaKkus

[Tepronnueckuii 3akoH. Ilepuoanueckas cucrema XUMU4Yeckux saemeHToB [l M.
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOMIOB, KaTUs, KAIbIUSA U UX COCIUHEHUI B COOTBETCTBUU C
IIOJIOXKEHNEM 3JIEMEHTOB B llepronnueckoii cucrteme U CTPOCHUEM X aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHUYECKOW CBsi3U. THUIBI  KPUCTATTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THNA KPUCTANIMYECKOW PEIIETKU U BUAA
XUMHYECKOU CBSI3H.

Knaccudukanus v HOMEHKJIaTypa HEOPraHMYECKUX BEIIeCTB. XUMHUYECKUE
CBOWCTBA BEWMIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHHUM,
TE€HETUYECKAsl CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukamnmss XuMUYECKUX pEaKIMi M0 pa3InYHbIM MpHU3HAKaM (M0 YUCITY U
COCTaBY Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3(PEKTy, MO U3MEHEHHUIO
CTETICHEH OKUCICHUS XUMUYECKUX DJJIEMEHTOB, 10 OOpaTUMOCTH, 10 YYacCTHIO
KaTajau3aropa). JK30- U SHIOTEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUUECKHE YpaBHEHUSI.

[lonstne o ckopoctn xXumudecko peakiuu. [loHsTHE 00 O0O0paTUMBIX W
HEOoOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOIeHHBIX U TETePOTreHHBIX
peakuusx. [lonstue o karanuse. [lonstne o Xumumyeckom paBHOBecuU. DakToOphl,
BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOM PEAKIIUHU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIECHUE YPABHEHUU OKHUCIHMTEIIBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIUI C UCIOIb30BAHUEM METO/1a AJIEKTPOHHOTr0 OajaHca.

Teopust 3IAEKTPONUTUYECKON UCCOUMALMHU. DJIEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
Karnonbsl, aHmoHbl. MeXaHU3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xumuieckoi cBsi3u. Crenens auccounanuu. CUIbHBIE U c1a0bIe JIEKTPOIUTHI.

Peakiiuu monHHOTO OOMEHa. YCNOBUSA MPOTEKAaHUsS] pPEaKIUid HOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAaHUN U
coJiel B CBETE MpPEACTaBIEHUN 00 3JIEKTPOJUTHYECKOW auccounauuu. KadyecTBeHHbIE
peakunu Ha MOHBI. [loHATHE O THMApOIU3E CONEl.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJUIOB U HEMETAUIOB (rpadura M aimMmasa), CJIOXKHBIX BEHIECTB (XJopuja
HATpHsl), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKIUU OT BO3JIEUCTBUS
paznuyHbIX  (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOINPOBOJHOCTH PAaCTBOPOB BEUIECTB,
npolecca AUCCOLHMAIMKA KUCIOT, LIeNo4Yeld U cosieil (BO3MOXKHO HCIOJIb30BaHHE BHJICO
MaTepHuajoB), MPOBEACHHUE OMbBITOB, UIUTIOCTPUPYIONINX MPU3HAKH MPOTEKAHUS PeaKIui
MOHHOTO 0OMeHa (0Opa3oBaHME OCajKa, BhIICIECHUE Ta3a, 00pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKkuu pa3fioKeHUsl, COCAMHEHHUs), PAClO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIBI0 KAUECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHHUE SKCIIEPUMEHTAJIBHBIX 3a/a4.



HemeTanbl u MX coeJUHEHUsI

O6mass  xapakTepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJIoreHoB. XMMHUYECKHE CBOICTBA Ha MpUMEpPE XJopa (B3auMOJIEHCTBUE C MEeTallJIaMH,
HeMeTaJulaMu, Ienodyamu). XiopoBogopos. CossHas KHCIOTa, XUMUYECKHE CBOMCTBA,
noJjlyueHue, npuMeHenue. JleficTBue XxJjiopa M XJIOPOBOAOPOJA HAa OPraHU3M YeJOBEKa.
Baxueiimme XJI0pUIbl ¥ UX HAXO0XKIECHUE B IPUPOJIE.

O6mas xapaktepuctuka 3i1eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble cTerneHu okucienus. Ctpoenue u pusnyueckue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA M cepbl. AJIOTPONHBIE MOAM(DUKALMU KHCIOPOJAa U CEpHL.
Xumuueckue cBoiicTBa cepbl. CepoBOIOpOA, CTpoeHHe, (PU3MUYECKHE U XHUMUYECKHE
cBoiicTBa. OKCHJIBI CEpbl KaK IPEJICTaBUTEIN KHCIOTHBIX OKcuIoB. CepHas KHUCIOTAa,
¢u3ndeckre U XMMHYECKHE CBOWCTBA (0OIIME Kak MpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). XMMHUUECKHUE peaklny, JeKalllie B OCHOBE IIPOMBIIUIEHHOI0 Crocoba
NOJIy4eHHs cepHOil KucioThl. Ilpumenenne cepHoil kuciotbl. Cojld CEpHOW KHUCIOTHI,
KayecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxxneHue ceppl U €€ coeAMHEHUI B
npupose. XHUMHYECKOE 3arpsA3HEHUE OKPYKAIoLIEH Cpeabl COEAMHEHHUSIMHU Cepbl
(KMCIIOTHBIE OXKIM, 3arpsA3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPALLEHHUS.

OOmas xapakrepucTuka dJIeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHUCJIEHUsA. A30T, pacHpoCTpaHEeHHE B TPUPOJE,
¢u3nveckre u XUMHUYECKHe CcBoiicTBa. KpyroBopor azora B mpupoge. AMMHUAK, €ro
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MoiydeHHe U npuMmeHeHue. Coiau aMMOHHMS, MX
¢u3nveckre U XMMHYECKUE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas peakius Ha HOHBI
aMMOHUs. A30THas KucjioTa, €€ mojydyeHue, (pu3MyecKkue M XUMHUYECKHE CBOMCTBa
(oOmmMe Kak mpelncTaBUTENs Kjacca KUCIOT M crnenuduueckue). Mcenonb3zoBaHue
HUTPATOB U cOJIEH aMMOHHMS B KayecTBE MUHEpalbHbIX YI0OpeHHd. XHUMHYECKOoe
3arps3HEHUE OKpPYXKAIOIIeH Ccpeabl COCIUHEHUSIMU a30Ta (KHUCJIOTHBIE  JTOXH,
3arps3HeHHe BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amuIOTpONHbIE MOAUPHUKAIIH
docdopa, pusnyeckue u xummueckue cpoiictBa. Okcun ¢docdopa (V) u ochopnas
KHCJIOTa, (pU3nuecKrue 1 XuMUYECKHe CBOIcTBa, noayyenue. McnonabzoBanue pocgaTtos B
KayeCTBE MUHEPAJIbHBIX y100pEHUN.

OOmass xapakrepuctuka sneMeHToB [VA-rpynmsl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHUA. YTIIepOoJl, ajIOTPONHbIE MOIAU(PUKALIMH,
pacrmpocTpaHeHue B TpuUpoae, (pu3Mueckue M XHUMHUYECKHE CBOMCTBa. AzjcopOuus.
Kpyrosopot yrinepona B mpupoae. Okcuipl yriaepoja, ux (GuU3M4eckue U XUMUYECKUE
CBOICTBA, IEHCTBUE HA JKHUBbIE OPraHU3MBbI, MOIYYCHUE U MPUMEHEHUE. DKOJOTHUYECKHE
npoOJeMbl, CBsi3aHHBIE ¢ OKkcuaoM yrieponaa (IV), rumoresza rio0ambHOTO MOTEIJICHUS
KJIMMaTa, MapHUKOBBIA 3(¢eKkT. YroiapHas KHUCIOTa U €€ coid, MX (U3NYECKHe U
XMMHUYECKHUE CBOICTBA, MOJTyUYeHue U npuMeHenue. KauectBeHHas peakuust Ha kapOoHaT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHBIE MOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepona (MeTaH, 3TaH, STWIEH, aleTHIEH, ATAHOJ, [JIMIEPHH, YKCYCHas KHCIIOTA).



[IpupoHbIe UCTOYHUKH YTIEBOJIOPOJIOB (YToJb, IPUPOIAHBIN ra3, HePTh), MPOILYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBINLUICHHOCTU. [IoHSATHE O OMOTIOTHYECKH
BOXHBIX BEIIECTBAX: >KMpaX, OelKax, yrieBoJaX — M HMX pOJU B JKU3HHU UEIOBEKA.
MatepuanbHoe €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpewmnuii, ero ¢pusnyeckne 1 XMMHUECKHUE CBOMCTBA, MOJYUYCHHE U MPUMEHEHHE.
Coenunenust kpemHus B npupoje. OOume npeacrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM KucioTte. CHIMKAThl, WX HCIOJb30BaHWE B OBITY, B INPOMBIIIICHHOCTH.
Baxueiiinne crpouTeNbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobmembl 0€30macHOrO HCIOJIB30BaHUSI CTPOUTENBHBIX MaTepHajioB B
IIOBCETHEBHON KU3HHU.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpa3l0B HEOPraHWYECKUX BEIIECTB, CBOWMCTB COJSHOM KHCIOTHI,
NPOBEACHNE KAaueCTBEHHBIX PEAKIM Ha XJIOPUA-MOHBI W HAONIOIEHUE MPHU3HAKOB HX
MPOTEKAHUSI, OTBITHI, OTpakarore (HU3MUYecKue U XUMHUYECKHE CBOMCTBA rajoreHOB U
UX COEAVHEHMH (BO3MOXHO HCIIOJNIb30BAaHUE BUIAEOMATEPHAIIOB), O3HAKOMIIEHHE C
oOpasuiaMu  XJIOpUJIOB (TaJOreHUJ0B), O3HAKOMIJIGHHE C oOpa3namu cepbl U eé
COEJIMHEHUSMU (BO3MOKHO MCIIOJIB30BAaHUE BHUAEOMATEpPHUANIOB), HAOJIIOJAEHHUE IIpolecca
oOyrinuMBaHUs caxapa MoJ JIeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3yUYeHHE
XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TMPOBEACHHWE KadeCTBEHHOM
peakuuu Ha cyib(haT-uOH M HaOIOJIeHHEe TMpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHUE C
¢u3nvyeckumMu  cBOicTBaMHM  a30Ta, ¢ochopa W HMX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHACOMATEPHUANIOB), oOpa3llaMH a30THBIX M (POCPOpPHBIX yA0OpEHUI,
NoJy4YeHne, coOMpaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB aMMHaKa, MPOBEICHHE
KaueCTBEHHBIX peakKIMii Ha MOH aMMOHHS W (QocdaT-uOH U M3ydYeHHE NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIOB), U3YUYEHHE MOJIENEH KpPUCTANIMYECKUX
peméTok anmasa, rpadura, QyiepeHa, O3HAKOMJICHHE C MPOLECCOM aacopOLuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIVIEM M YCTPOMCTBOM NPOTMBOIasa,
NoJly4eHHe, coOupaHHe, pacro3HaBaHUE M H3YUYEHUE CBOWCTB YIJIEKHCIIOrO rasa,
NpPOBEJCHUE KAYeCTBEHHBIX peakUui Ha KapOoHAaT M CHUJIMKAaT-UOHBl U H3Yy4YEHHE
OPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJICHME C  NPOAYKUMEH  CHIMKaTHOU
IPOMBIIIJIEHHOCTH, PELIEHUE 3KCHEPUMEHTAIBHBIX 3aJad4 1o TeMe «Baxaeimne
HEMETAJJIbl U UX COCUHEHUS.

Mertanibl 1 UX COeIHHECHUS

OO01as xapakTepucTUKa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU UX
nojoxenus B Ilepuoamueckor cucreme xumuueckux sinemMeHToB [[. M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTauioB. Meramuinyeckas CBSI3b M MeTaNIM4yecKas
KpUCTAINIMYECKAsl pelETKA. OJIEKTPOXMMHUYECKMA PpsAl  HANpsHKEHUH  METaJuIoB.
du3nyeckrue U XMMUYECKHe cBocTBa MeTaiiioB. OO0mIMe crnocoObl MOMy4YeHHs METaJUIOB.
[TonsiTve 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIiiaBel
(cTamp, 4yTyH, AIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilemounble MeTauibl: mOJIOKeHME B Ileproauyeckon cucreMe XMMHUYECKHUX
anemeHTtoB JI. WM. MeHnneneeBa, CTpOEHME HX aTOMOB, HAaXOXICHUE B NPUPOIE.



dusnyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kaius). OKcuabl U
TUJIPOKCHIBI HATPUS U Kanusl. [I[puMeHeHne EeT0YHbIX METAIUIOB U UX COCTMHEHU.

[IlemoyHO3EeMeENbHBIE METAIIBI MATHUW M KaJIbIIMIA: TT0JI0)KeHUE B [lepuoanyeckon
cucreme xumuueckux sneMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XKJICHUE
B npupose. Pusnyeckue U XUMUYECKHE CBOWCTBA MarHus W Kanblus. Baxuenmue
COCMHEHUST Kalbllus (OKCHJ, THUIAPOKCHM, coiin). KECTKOCTh BOJABI M CHOCOOBI €&
yCTpaHEHUSI.

AmromMuHui: nojoxxeHue B llepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa, cTpoeHUE aTOMa, HAX0XKACHUE B IIpupoje. Puznueckue U XUMUYECKHE
CBOMCTBa aIfOMUHUS. AMGOTEPHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMUHUS.

Kenezo: nmonoxkenue B Ilepronnueckor cucreme XMMHUYECKUX ieMeHToB [l. M.
MeHeneeBa, CTpOCHHE aToMa, HaXOXKJIEHHUE B Ipupoje. Pu3nuecKkue M XUMHYECKHE
cBoMcTBa xene3a. Oxkcuabl, ruapokcuabl U conu xenesza (I1) u xenesa (III), ux cocras,
CBONCTBA U MOJy4YECHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMi METaJUIOB U CIIaBOB, MX (PU3UYECKUMHU CBOMCTBAMH,
U3yY€HUE  PEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCHOJIb30BaHUE
BUJICOMATEPHUAIOB), OCOOCHHOCTEN B3aMMOJCHCTBUSI OKCUAA KAJIbLIUS U HATPUSI C BOAOHU
(BO3MOXHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOU BOJBI,
npolecca ropeHus xele3a B KUCIopoie (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIU HAa MOHBI: MArHUs, KalbIUs, aIFOMUHUSA,
nuHka, sxene3a (II) m xenesza (II), menu (II), HaOmomeHWE W OMHCAHWE MPOIECCOB
OKpallMBaHUsl MJIAMEHU MOHAMU HATpHsl, KIS U Kaiablus (BO3MOXKHO HMCHOJb30BaHUE
BUJICOMATEPUAIIOB), HCCJelI0BaHHE aM(OTEpPHBIX CBONCTB THAPOKCUIA AITIOMUHUS U
TUJIPOKCHIA IIMHKA, PEIICHUWE OHKCIEPUMEHTAIbHBIX 3aj1ad 1o TeMe «Baxueimme
METaJUIbl U UX COCTUHEHUS».

XuMHA M OKpYsKaloLas cpeaa

BemectBa u Marepuanbl B IOBCEAHEBHOM JKU3HM u4ejoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB U XUMHUYECKHX peakiui B ObiTy. [lepBas momoib mnpu
XUMHYECKUX 0XKOTaxX U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXKawIied cpeasl (mpeaeibHas JOmycTHMast
KOHILIEHTpauus BemectB, nainee — IIJIK). Ponp xumMum B pelIeHHMH 3KOJIOTHYECKHX
npooeMm.

Xumuueckuit IKcnepumenm:

M3yueHHue o00pa3loB MaTepuagoB (CTEKIO, CIUIaBbl METAJJIOB, MOJHUMEpPHbIC
MaTEpUAIIBI).

Meostcnpedmemmboie cea3u

Peanuzanus MexnpeAMETHBIX CBA3€d NpH H3YYEHUM XUMUU B 9 Kjacce
OCYILIECTBJISIETCS] Yepe3 UCIOIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSATUM, TaK
U TOHATHUM, SBISIOMIMXCS CUCTEMHBIMU [IJi OTIEIBHBIX MPEIMETOB ECTECTBEHHO-
Hay4YHOT'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIE TIOHSITHSI: HAYYHBIN (DaKT, rUumoTe3a, 3aK0H, TEOPHS,
aHalM3, CHHTE3, KiIacCUPUKalusi, MNEPUOJUUYHOCTh, HAOIIOJIEHuEe, HSKCIEPUMEHT,



MOJICIUPOBAHNE, U3MEpPEHHEe, MOJIeNb, SIBICHUE, MapHUKOBBIA 3((dext, TexHomorus,
MaTepHaIbl.

®dusnka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIIBI,
PaOaKTUBHOCTh, MOJEKYJa, SJCKTPUYCCKUHA 3apsi, MPOBOAHHUKH, IMOIYIPOBOTHHUKH,
TUBJIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pPacTBOPUMOCTh, KpPUCTAIUIMUECKas peMETKa, CIUIAaBbl, (U3NIECCKHUE
BEJIMYUHBI, EIUHUIIBI HM3MEpPEHUs, KOCMHYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnue.

buonorusi: dorocunres, apixanwe, Ouocdepa, HSKOCHCTEMA, MHUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOIBI, IMOJIE3HbIE
MICKOIIaeMble, TOIUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUMS INPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3ybTAThl OCBOSHUS IPOTPaMMBbl OCHOBHOT'O 00I1IEro 00pa3oBaHMs
JIOCTUTAIOTCA B XOA€ OOYyYEeHHsS XHMHUW B EIWHCTBE Y4YeOHOW W BOCIHMTATEIHBHON
JeSITEIHOCTU B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHCKUMHU COLMOKYJIBTYPHBIMHU H
JyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHITHIMHU B OOIIECTBE MPaBUJIaMU U HOPMaMH
MIOBEJICHUS U CIIOCOOCTBYIOT IMPOLIECCaM CaMOIO3HAHMS, CAMOPA3BUTHS M COLUAIN3AIINN
00y4Jaromuxcs.

JImaHnocTHbIE pe3yIbTaThl OTpakaroT TOTOBHOCTh 00y4aroMXCs
PYKOBOJICTBOBATbCS CHUCTEMOU IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMA W paCIIUpEeHHE
OTIbITA JESITEIFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHHUS K OTEYEeCTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY H
HAyYHOMY HACIEJNI0, TOHUMAaHHsI 3HAaYeHHUS] XMMHUYECKON HAayKH B JKU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHOH uWH(pOpMAnMe o0 NepeoBhIX
JTOCTUXKEHUSAX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTHU B
HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUPA U OOIIECTBA;

2) rpa’KIaHCKOIr0 BOCIIMTAHMS:

MPEICTABICHUS O CONMATIBHBIX HOPMAaX U MPABUIIAX MEKINYHOCTHBIX OTHOIICHHHA
B KOJJICKTMBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM,
y4eOHOMCCIIEJOBATENBCKOW, TBOPUECKOW M APYTHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JI€ATEIBbHOCTM  TPH  BBINIOJIHEHUHW  Y4YEOHBIX,
TIO3HABATEIHHBIX 3a]1a4, BHIMIOJIHEHUN XUMHUYECKHUX SKCIIEPIMEHTOB, CO3aHUN yUEOHBIX
IPOEKTOB, CTPEMJICHHS K B3aHMMOIIOHMMAHHUIO M B3aUMOIIOMOINM B TMpOIecCe ITOU
y4eOHON NeATeTbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TMOBEIECHUE M TOCTYNKH CBOUX
TOBapHIlEd C TO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM ITOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33pPEHUECKHE MPEJICTABICHUSI O BEUIECTBE W XUMHUYECKOM peakiu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U COCTABIISIIOIINE OCHOBY
JUIS TIOHUMaHMs CYIIHOCTH HAay4YHOW KapTHHBI MHpa, MPEACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPHUPOJIbI, B3AUMOCBS3IX UEIOBEKa C MPUPOJHOM cpenoit, o
POJM XUMUH B MO3HAHUH dTHUX 3aKOHOMEPHOCTEI;

MO3HABATEJIbHBIE MOTHBBI, HAMpPaBICHHbIE HA TOJyYE€HHWE HOBBIX 3HAHHKM I10
XUMUH, HEOOXOIUMBbIe Il OOBSICHEHUS HAONIOAAEMBbIX TMPOIECCOB U SIBJICHUM,
M03HABATEIbHON, NH()OPMAIITMOHHON M YUTATENbCKOW KYJIbTYphI, B TOM YHCJIE HABHIKOB
CaMOCTOSITEbHOW PabOThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoOu,
JOCTYITHBIMH TEXHUYECKUMU CPEJICTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOyYEeHHIO M TO3HAHWIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CaMOOOpPa30BaHUIO, MPOEKTHON M MCCIENOBATENbCKON ACSITETbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS 00y4YEHUS B AalIbHEHIIIEM;



4) popMuUpPOBaAHMS KYJbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTU KU3HHM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO,
YCTAaHOBKH Ha 3/JI0POBBIH 00pa3 KM3HU, OCO3HAHUE TIOCIEACTBUI U HEMPHUSATHE BPETHBIX
npuBblYeK  (YHOTpeOJIEeHUs  aJKOTOJsl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTHU
coOmtoieHus1 mpaBuil 0E30MACHOCTH TMPH OOpalieHUH ¢ XMMHYECKHUMH BEIECTBAMU B
OBITY U peaIbHOM JKU3HU;

5) TPpy10BOT0 BOCIIMTAHUS:

WHTEpeC K MPaKTUYECKOMY M3yYeHHIO mpodeccrii M TpyJa pazIuyHOTO poja,
YBOXEHHUE K TPYyAYy U pe3ysibTaTaM TPYAOBOW NESITEIbHOCTH, B TOM YHUCJE Ha OCHOBE
MPUMEHEHHsI TIPEAMETHBIX 3HAHWW MO XHWMHH, OCO3HAHHBIM BHIOOp WMHIUBUAYaJTbHOU
TPACKTOPUU TPOJOIDKCHHS O00pa3oBaHHWs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCIHEIIHON
npoecCHOHANBHON NIEATETFHOCTH W Pa3BUTHUS HEOOXOIMMBIX YMEHH, TOTOBHOCTH
aJanTUPOBATHCA B MPO(ECCHOHAILHON CpeJie;

6) 3K0J10rN4ecKOro BOCIMTAHUS:

9KOJIOTUYECKH I1eJIECO00pa3HOE OTHOIICHUE K MPHUPOJIE KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHHUSA, MOHUMAHHUE ILIEHHOCTHU 3JI0POBOTO M 0€30MacHOro
obpaza KHU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHME IIEHHOCTH COOJIOJICHHsI MpaBUsl 0€30MacHOTO
MOBEICHUS TIpH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYallUsIX, YTPOKAIOIIHNX 370POBbIO U
JKU3HHU JIIOJICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHWA, IOJyYaeMble NPH HM3YYCHUU XUMUH, IS
pelIeHUsT 3aJay, CBSI3aHHBIX C OKPYXKAIOWIEW MPUPOAHOM CpENIOW, M1 TOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TJIO0ATBLHOTO XapaKTepa AKOJOTHYECKHUX
npoOjJeM W MyTeW HX PEIIeHHS MOCPEICTBOM METOJOB XHUMHH, SKOJOTHYECKOTO
MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEJIbHON, KOMMYHUKATUBHON U
COLMAJIBHOMN MIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pE3yJIbTATOB  BBIACISAIOT  3HAYUMBbIE IS
dbopMUpOBaHUS MUPOBO33PEHUsI OOIICHAYUYHBIE TMOHSITHS (3aKOH, TEOpHs, NPHUHIUII,
runoresa, (akT, CuCTeMa, MpoIecc, SIKCIEPUMEHT U JIPYTOe.), KOTOPbIe UCTIONB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax W MO3BOJSIOT HAa OCHOBE 3HAHUUN U3 3THUX
npeaMeToB (OpMHUPOBATh NPEJCTABICHUE O IEJIOCTHOM HAy4YHOW KapTUHE MUpa, U
yHUBEpCalbHbIE  yuyeOHble  JeWcTBUs  (TO3HABaTeNIbHBbIE,  KOMMYHHMKATHBHBIC,
pEryJSTUBHBIE), KOTOpbIE o0ecrneynBaroT dbopmMupoBaHue TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOMN e TEILHOCTH.

Io3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornyeckue aeicTBUA:

YMEHHUSI UCIOJIB30BAaTh MPUEMBI JIOTUYECKOTO MBIILICHUS. TPU OCBOCHUU 3HAHUM:
pPacKpbhIBaTh CMBICI XUMHUYECKUX TOHATHH (BBIIETSATh HMX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBA3b C JPYTMMHU TOHSTUSMH), HCIOIb30BATh MOHSITHUS MJIs
OOBSICHEHUSI OTACNBHBIX (PAKTOB WM SIBJICHUN, BHIOMpPATh OCHOBAaHMS U KPUTEPUU IS



KjJaccu(puKalMu XMMHUYECKHMX BEUIECTB U XHMHUYECKHX pPEaKIMid, YCTaHaBJIUBATh
IPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMH HM3YyYEHHs, CTPOUTH JIOTUYECKUE
paccyxJeHus: (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO aHAJOTHM), JeJaTb BBIBOABI H
3aKJIIOYCHNS;

YMEHUE MPUMEHATH B INpOLECCe TMO3HAHWS TMOHATUSA (IpeaMETHBIE U
MeTanpeIMEeTHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJIENH, MCIOIb3yEMblE B XHMHH,
npeoOpa3oBbIBaTh IIUPOKO NPUMEHSEMBbIE B XHMHUHU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUecKasi (hopMysia U ypaBHEHHE XMMHUECKON
peaKuy — MpU pelIeHnH y4eOHO-IT03HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJAEIBHBIX
IIPEICTABICHUN BBIABIATH M XapaKTEPHU30BaTh CYILECTBEHHBIC INPU3HAKU H3Y4YaeMbIX
O0BEKTOB — XHMHMYECKMX BEIIECTB W XUMHYECKHUX pEaKIil, BBIBIATH OOIINE
3aKOHOMEPHOCTH, NPUYUHHO-CICACTBEHHBIC CBSI3M W INPOTHUBOPEYUS B H3y4aeMBbIX
nporeccax ! sBICHUSAX.

Ba3oBble nccienoBarenbckmue 1eHCTBHA:

YMEHHE MCIOJIb30BAaTh II0CTABJICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUA, a TaKXe B KAaueCTBE OCHOBBI JIsl (DOPMHUPOBAHUS THUIOTE3Bl 1O INPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

IpUoOpeTeHHe OmnbiTa MO IUJIAHUPOBAaHMIO, OpraHu3allud U  HPOBEACHUIO
YUYEHUUYECKHUX IKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 332 X0JI0M IIPOLEcca, CAMOCTOSATEIbHO
IPOTHO3UPOBATh €0 Pe3ysbTaT, POPMyYIHPOBATh 0OOOIEHNUS U BBIBOABI IO pe3yJIbTaTaM
POBEAEHHOTO OMBITA, HCCIIEIOBAHMSI, COCTABIATH OTYET O MPOAETaHHON padoTe.

PaboTa ¢ unpopmanmeii:

yMEHUE BbIOMpaTh, AHAIM3UPOBATH M  HMHTEPIPETHPOBATH HH(MOpPMAIIIO
pa3IMuyHBIX BUJIOB M (OpM TNpeACTaBiICHUs, IOIYyYaeMyI0 M3 pa3HbIX HCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAsl JIUTEPATypa XUMHUYECKOIO COJEpKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), KPUTHUECKU OLIEHWBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO
MH(pOpPMALIHIO;

YMEHUE TPUMEHSTh pa3IU4Hble METOAbl U 3alpochl IMpH IOUCKE U OTOOpe
MH(OPMALIMM U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX IS BBIMOJIHEHUS yU€OHBIX U
NO3HABATEIbHBIX 3a7lady ONpPEJCIIEHHOTO THIA, MPHOOpETEeHHe OombiTa B 00JacTu
UCIIOJIb30BaHUSI  HMH(OPMAIIMOHHO-KOMMYHHMKAaTUBHBIX ~ TEXHOJIOTHH,  OBJaJIeHUE
KyJIbTYPOW aKTUBHOT'O MCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIIBHO
BbIOMpATh ONTUMAJIBbHYIO (GOpMYy NpeACTaBiIeHUS HHPOPMAUUU U WLIIOCTPUPOBATH
pelaemMble 3a7a4i HECIOKHBIMU CXEMaMU, darpaMMamu, ApyruMu ¢popmamu rpaduku
1 UX KOMOMHAITUSIMU,

YyMEHHE UCHOJb30BaTh W  AHAJIM3UPOBATh B  Ipolecce y4uyeOHOH W
UCCJIEIOBATENbCKON  JEATENbHOCTH HMH(POPMALMIO O BIUSHUM HPOMBIILIEHHOCTH,
CEJIBbCKOI0 X03s1CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpCaJIbHbIe YYeOHbIe 1eiiCTBUA:

YMEHHUSI 3aJaBaTh BOMNPOCHI (B XOJ€ AWanora M (WJIH) JUCKYCCHM) IO CYIIECTBY
o0cyxnaeMoit Tembl, (OPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBINOJHEHUS
MPEJI0KEHHOM 334K,



YMEHUS MPE/ICTaBIISATh MOJIyY€HHBIE Pe3yJIbTaThl T0O3HABATEIbHON EATEIbHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIMIO PE3yJIbTaTOB BBITIOTHEHHS
XUMHUYECKOTO OKCIEpUMEHTa (J1a0OopaTOPHOTO OIbITa, J1abOpaTopHOH pabOTHl TIO
HCCJIEIOBAaHUIO CBOMCTB BEILIECTB, YYEOHOTO MIPOCKTA);

yMEHHS Y4yeOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B  COBMECTHOM
TIO3HABATEIPHOW M HCCIEIOBATENBCKON MEATEIFHOCTH TPU PEUICHHH BO3HUKAIOIINX
npo0yieM Ha OCHOBE ydé€Ta OOIIMX HWHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYXICHUS,
OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI», KOOPJHMHAIUS COBMECTHBIX JICHCTBHA,
oTpeieJIeHHe KPUTEPUEB TI0 OLIEHKE KaYeCTBA BBHIIIOJHEHHON pabOTHI U IPYTHE).

PeryisiTUBHbIE YHUBepCcaJbHbIe YUeOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OINpeNessTh Ieu JCSITeIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJMPOBaTh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITEeNbHOCTh, BBHIOMpaTh Haubonee 3(QeKTHBHBIE CIOCOOBI pemIeHUS YYEOHBIX H
MO3HABATEIbHBIX  3a7ay, CAMOCTOSITENIBHO  COCTaBIsATh WM  KOPPEKTHUPOBATH
IIPEIJIOKEHHBIN AITOPUTM JEHCTBUM IPH BBINOJHEHUM 3aJaHUN C YYETOM IOJYy4YECHUS
HOBBIX 3HAaHUN 00 WH3yuyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKlUAX, OIEHUBATH
COOTBETCTBHE IOJIYYEHHOTO pE3yJbTaTa 3asBICHHOM €N, YMEHHE HCIIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJJIaracMble B YCIOBUU 3a/IaHUN.

NPEJMETHBIE PE3YJIbTATBI

B coctaBe npeaMeTHbIX pe3ysIbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJICPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepasibHON pabodeil mporpaMmoii, BBIIEISIOT: OCBOCHHbBIC
00yyYarolUMHCS Hay4YHBIC 3HAHUS, YMEHHUS U CHOCOOBI JIEUCTBUH, crieliupuuecKue s
peIMeTHOM 00macTu «XUMUs», BUJIbI IEITETbHOCTH 10 TOJYyYEHUI0 HOBOTO 3HAHUS, €TI0
WHTEpIpETaIllui, MPeoOpPa30BaAaHUI0 U TMPUMEHEHHIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYaIIUsIX.

K koniy oOyuenusi B 8 kjiacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUM:

o PacCKpbIBaTh CMBICT OCHOBHBIX XMUMHUYECKHX TMOHSITHUH: aTOM, MOJIEKYJIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOpO/AHAs), BAJCHTHOCTh, OTHOCUTEIbHAs aTOMHAas M MOJEKYJspHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JI0JIsi XUMUYECKOTO 2JIEMEHTa B
COCIMHEHUHU,  MOJISIpHBIK  00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHUE,  COJb,
ANEKTPOOTPULIATEIHHOCTh, CTENEHh OKHCIICHUS, XUMHYECKash peakilus, Kiaccuukaius
peaKIuii: peakly COCIUHEHHUS, PEaKIUU PAa3JI0KECHUS, PEAKIUU 3aMEIICHUs, PeaKIuu
oOMeHa, 9K30- ¥ HHAOTEPMHUYECKHE PEaKIuHu, TEIIOBOM 3(PQPeKT peakuuu, siApo aToma,
SJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOWUTallb, paguyC aromMa, XUMHUYEcKas CBS3b,
NOJISIPHAsT M HEMOJsIpHAash KOBAJIEHTHAsl CBS3b, MOHHAS CBA3b, WOH, KATHOH, aHHOH,
pacTBOp, MaccoBas J10Jisl BeniecTBa (IIPOLICHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE;

o WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHSATUH U
MPUMEHSATH 3TH MOHATHS TP ONUCAHUY BEIIECTB U UX MPEBPAIICHUN;



o UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY [UIsl COCTaBlieHUs (Qopmyl
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUM;

o OTpeeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMUSX,
CTETEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, MPUHAIICKHOCTH BEIIECTB K
OTpEeNeIEHHOMY KJIacCy COeQuHEHUuM 1o ¢opMynaM, BHUJ XHUMHUYECKOW CBS3U
(KoBaJeHTHAS U UOHHASI) B HEOPTaHUYECKUX COCTMHEHUSX;

o packpeiBath cMbIcan [lepuoamueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB XUMHUUYECKHUX
AJIEMEHTOB OT UX MojoxkeHus B Ileproguueckoii cucreme, 3aKOHOB COXPAHEHUSI MacChl
BELIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOIO YUEHHSI, 3aKOHa ABOrajpo;

o ONMMCHIBATh U XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHYECKHX DJIEMEHTOB: pa3jiMuaTh IMOHATUS «TJiaBHas mnoarpymma (A-
rpymma)» u «mnobdouHas moarpymnmna (b-rpymma)», Mameie W OOJbIINE TMEPUOIBI,
COOTHOCUTH 0003HAUEHHUs, KOTOphle MMeroTcs B Tabmuie «llepmonmyeckas cucrema
xumuueckux semeHToB /. V1. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa, OoOllee YMCIO 3JIEKTPOHOB U
pacmnpeieJieHle X MO JIEKTPOHHBIM CIIOSIM);

o KJIACCU(UIIUPOBATh XMUMHYECKHE AJIEMEHTHI, HEOPraHWYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YHMCIy M COCTaBy YYAaCTBYIOIIMX B PEaKlMU BEIIECTB, IO
TETI0BOMY 3P QexTy);

o XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE CBOWCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOATBEPXKJasi ONMUCAHUE MPUMEpPaAMU MOJICKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIIHii;

o MIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHU MPOTEKAHUSI XUMHUYECKUX TIPEBPAIICHUN B Pa3IUUHBIX YCIOBUSX;

o BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIeMeHTa Mo (opMysie COeIMHEHHUS, MAcCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINHY;

o MIPUMEHSTH OCHOBHBIE OTEPAIllMU MBICIIUTEIILHON JESITEIHLHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, O000IleHne, CUCTEMaTH3allMI0, KIAaCCU(PHUKAIUNIO, BBISIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€M — 11 M3YyYEHHS CBOMCTB BEIIECTB U XHUMHUYECKHUX
peakiuii, eCTECTBEHHO-Hay4YHbIE€ METO/bl TO3HAHUSI — HaOIOJeHUue, H3MEpPEHHUE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peabHbI U MBICIEHHBIN);

o CJIeIOBaTh IIPABUIIaM IOJIb30BAHUSI XUMHUUECKON MOCY 101 U J1a0OpaTOPHBIM
o00opyZ0BaHHEM, a TaKXe IpaBUiaM OOpAaILEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIMSIMH 10 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB IO MOTYYEHHUIO U
coOupaHuio ra3o00pa3HbIX BelIeCTB (BOAOpOJa MW KHCIOpOAa), NPUTOTOBICHUIO
pacTBOPOB C OINPENEIEHHON MacCOBOU JTOJIEH PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHHWIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TIOMOIIBI0 UHIUKATOPOB (JIaKMyc, (peHOn(TaNIenH, METUIOPAHXK U JAPYTHE).

K xonny oOydenust B 9 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUM:



o pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHATUA: XHUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYJia, MOH, KATHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKHUCJIEHUS, XWMHYECKas pPeaKUus,
XUMUYECKasi CBsA3b, TEIUIOBOWM A((EeKT peakuuu, MOJb, MOJAPHBIA O0BEM, pPaAcTBOD,
AIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AJIEKTPOJIUTAYECKAs IUCCOLMALMS, PEAKIMH HOHHOIO
oOMeHa, KaTaJinu3aTop, XUMHUYECKOE PaBHOBECHE, 0OpaTUMbIE M HEOOPATUMBbIE PEAKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAaHOBJICHWE, aJUIOTpOmNusi, aM(pOTEPHOCTb, XUMHUYECKas CBs3b (KOBaJCHTHAas,
WOHHAs, METaJUINYecKas), KpUCTAJUIMYecKas pemiéTka, KOPpPO3Us METAIJIOB, CIUIABBI,
CKOPOCTh XMMHYECKOW peakuuu, NpeaeiabHo aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;

o WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHH U
MPUMEHATH 3TH MOHATHS TIPU ONUCAHUY BEUIECTB U UX MPEBPAIICHUN;

o UCIIOb30BaTh XUMHUYECKYI) CHUMBOJIUKY JUIsl COCTaBieHus Gopmy
BEILIECTB U YPAaBHEHUI XUMUYECKUX PEaKLIUIA;

o OMpEIENSATh BAJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX IJIEMEHTOB B
COEIMHEHUSIX Pa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEACIIEHHOMY KJIACCY
coemuHeHW 1O (opMmynaMm, BHJ XUMHYECKOW CBS3U (KOBAJICHTHAs, WOHHAS,
METaJJINYeCcKas) B HEOPraHMYECKUX COCIMHEHUSAX, 3aps]l HOHAa 0 XHMHYECKOU
dbopMyIie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHCHUM, THUTI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BELIECTBA;

o packpeiBath cMbichn Ilepuoamueckoro 3akona JI. WM. MeHnneneeBa u
JEMOHCTPUPOBATH €r0 MOHMMAaHHKE: OMUCHIBATh M XapaKTepU30BaTh TaOIWYHYIO (hopmy
[lepuogmyeckoit CUCTEMBl XUMHUUYECKHX DJJIEMEHTOB: pa3nuyaTh TMOHITHS «TrJ1aBHAs
noarpynna (A-rpynma)» u «mobounas noarpymnma (b-rpymnma)», manesie u Oombiine
MIEPHOJIbI, COOTHOCHTHh O0O3HAUEHUsS, KOTOPhIE UMEIOTCS B MEPUOIUYCCKON TadnuIe, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsi siapa, 00IIee YKCIIO JIEKTPOHOB M PACIPEACIICHUE UX IO JIEKTPOHHBIM CIIOSIM),
O0O0BSCHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB AJIEMEHTOB M UX COEIMHEHUN
B IIpejiesiaX MaJIbIX MEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

o KJIacCU(UUIUPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPraHMYEeCKHE BEIECTBa,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTaBy YYaCTBYIOIIUX B PEaKIMU BEILECTB, IO
TErI0BOMY 3P eKTy, 10 U3MEHEHHUIO CTETICHENH OKUCICHHSI XUMUYECKUX DJIEMEHTOB);

o XapaKTepu30BaTh (OMHCHIBATh) OOMME W crenu(uuecKkue XUMUYECKUE
CBOMCTBA IIPOCTBIX W CJIOKHBIX BEUIECTB, IOATBEpXIasi OIKCAHHE IpUMEpamMu
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

o COCTaBJIATh YPaBHEHMSI DJIEKTPOJUTUYECKOW JHCCOLMAIMU  KHCIIOT,
HIeTIOYel W coJyied, TOJHBIE M COKpAaIlEHHBIC ypaBHEHUS pPEaKUUd HMOHHOTO OOMEHa,
YPAaBHEHHUs PEaKIUi, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKON CBSA3U MEXKIY
BEILIECTBAMU Pa3JIUYHBIX KJIACCOB;

o pPacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEaKIUi
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCca 3TUX PEeaKiInii;



° MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHHUSI XUMAYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJIF0O XHUMHYECKOTO 3JIeMEHTa Mo (HOpMyJie COCIMHEHHS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI O YPABHEHUIO XUMHUUECKON PEAKIINH;

° coOIoaTh MpaBuJIa MOJIB30BAHUS XUMUYECKOH MOCYI0M 1 JIaOOpaTOPHBIM
obopynoBaHHEM, a TakKe IpaBUjia OOpalleHuss C BEIIECTBAMH B COOTBETCTBUMU C
WHCTPYKIMSIMH 10 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYEHUIO U
cobupaHnio ra3000pa3HBIX BEIIECTB (aAMMHAKa U YIJIEKHUCIIOTO Ta3a);

° MPOBOJUTH PEAKLNH, TOATBEPKIAIOIINE KAUYECTBEHHBIA COCTAB PA3IMYHBIX
BCILIECTB: pPAaCMO3HABaTh OMNBITHBIM MyTEM XJIOpUI-, OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS ¥ MOHBI N3YYEHHBIX
METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

° MIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, O0000IeHne, CHUCTeMaTH3allui0, BBISIBICHHE  MPUYUHHO-
CIEACTBEHHBIX CBA3€M — JUISI M3YYEHHUS CBOWCTB BEIIECTB U XUMHYECKUX PEAKLIHM,
€CTEeCTBEHHO-HAY4YHbIE METOJbI TTO3HAHUS — HAOJI0JICHUE, U3MEPEHHUE, MOJICIUPOBAHUE,
SKCIIEPUMEHT (peanbHbI U MBICIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandecTBo yacoB DIeKTPOHHbIE
Ne HaumeHnoBanue pa3iesioB Kontpoabnbie | TpakTaueckie (undposbie)
n/m | M TeM NpPorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThl
pecypcsbl
Paznea 1. [lepBoHayajibHble XUMHUYECKHE OHATHUS
Xumust — BaxkHas 00J1acThb
L1 €CTECTBO3HAHUSA U 5 ) bu6mmorexa [{OK
' PaKTHYECKON https://m.edsoo.ru/7f41837¢
JIEATENLHOCTH YEJIOBEKA
12 BerectBa 1 xumMnueckue 15 | bubmuoreka [JOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPraHUYECKUX BellecTB
51 Bosnyx. Kucnopon. 6 bubnuorexa [JOK
' [Tousarue 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsrue o g | bub6mmoreka [IOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsiTue 5 1 1 bu6nmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIaCChI Eu6 1OK
HOIHnoTEKA
2.4 11 1 1
HeopraHHquKHX https://m.edsoo.ru/7f41837¢
COeqUHEHH I
Uroro no pazaeny 30
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Paspnen 3. Ilepunoanueckuii 3axoH u Ilepuoanyeckas cucreMa xumudeckux 3j1eMeHToB /. . Menaeseesa.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuU

[lepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XAUMHYECKHUX dJIEMEHTOB JI. 7
N. Menneneea. CTpoeHue
aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKAd CBA3b.

19 OKHUCITUTEITBHO- g 1 bubmuoreka [JOK
' BOCCTAHOBUTEIbHbBIE https://m.edsoo.ru/7f41837¢
peakuuu
bu6mmorexa [IOK
" 15
TOTO TO pasiety https:/m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 bubmmorera [TOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 68 4 5

[10 ITIPOT'PAMME
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9 KUIIACC

KoauuyecTBo yacoB

DJIeKTPOHHEBIE
Ne HaumeHoBaHnue ( P )
" BbI
n/ | pa3aeyioB M TeM Bcer | Kontpoabn | IIpakTnueck uHpposkIe
o0pa3oBaTe/ibHbIE
n NMPOrpamMmblI 0 bie padoThl He padoTsbl
pecypchl
Pa3jen 1. BemecTBo U XUMHYeCKHE peaKIIUl
IToBTOpEeHUE N
yriyoneHue
. bubnumoreka [IOK
3HAHWUI
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszenoB Kypca
8 kmacca
OCHOBHEIE
bubmuoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHAYECKUX
. 2636
peakiuit
DIEKTPOIUTHYEC
Kas
MCCOLHALIA bubmuorexa [JOK
1.3 ’ 8 1 1 https://m.edsoo.ru/7f41
XuMHuyeckue
a636
peaKkIu B
pacTBopax
Hroro no pazgeny 17
Pa3nen 2. HeMeTa/sIbI 1 UX COeINHEHUS
O6mmast
XapaKTepUCTHKA
but6mmoreka [JOK
XAUMHAYECKAX
2.1 4 1 https://m.edsoo.ru/7f41
DJIEMEHTOB
a636
VIIA-rpynmsl.
T"ajorensl
O6mas
XapaKTepUCTHKA
bubnmoreka [IOK
XAUMHAYECKUX
2.2 6 https://m.edsoo.ru/7f41
3eMeHTOB VIA-
a636
rpynnsl. Cepa u
€€ coeIMHEHNA
OOmas
XapaKkTEepUCTUKA Bubmmorexa HOK
2.3 p p 7 1 https://m.edsoo.ru/7f41
XUMHUYECKUX
a636
3JIEMEHTOB VA-
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rpynnsl. A30T,

bochop n ux
COEIMHEHNS
O6mas
XapaKTEePUCTHKA
XUMHAYECKUX 6 OK
ynemMeHToB [VA- mbmmoTexa I
2.4 - 8 1 https://m.edsoo.ru/7f41
PYTIIBL. 2636
VYraepon u
KPEMHHI 1 UX
COEINHEHUS
Hroro no pazgeny 25
Paznen 3. MeTaliibl M X COeTUHEHUS
OO0mue cBoicTBa bubmmorexa LOK
3.1 4 https://m.edsoo.ru/7f41
METAILIOB
a636
Baxwuerimue bubmuorexa [JOK
32 METaJlIbl U UX 16 1 https://m.edsoo.ru/7f41
COCIMHCHMUS a636
Hroro no pazneny 20

Paznen 4. Xumus u oxkp

YRKamas cpeaa

I[TPOTPAMME

BemectBa n bubnuorexa [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41
JKW3HU YEJT0BEKA 2636
Hroro no pazneny 3
bub6nmoreka [IOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68 4
YACOB I1IO
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