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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIUU MPENoIaBaHus Y4eOHOrO MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, a TAaK)Ke TPeOOBaHUM K pe3ybTaTaM 00yYeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 711 (POpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIErocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHUS U TBOPUYECKUX CIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ] B DJKOJOTHYECKOE 0Opa3oBaHuE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUHU Ha ONPE/IeIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl IO XUMHH c(hopMHpOBaHAa Ha OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
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CTPYKTYPHO OpPraHHW30BaHbl MO MPUHLHUITY NOCIEIOBAaTEIBHOIO PAa3BUTHS 3HAHWM HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHUS U MPOTHO3MPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
MPOUCXOAUT C TPUBJICUEHWEM 3HAHUN M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX TNPUMEHEHHMHM B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOMN KU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTETLHOMY TPUHSATHIO DEIIEHUHN, CIOCOOHON ananTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMHCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4arONIMXCsd TYMaHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUI0, CTIOCOOHOCTE K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.
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OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJNIOBEKA. XUMHS B CUCTEME HaykK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XUMuU. YncTele BemecTBa u cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTEIbHAA aTOMHas Macca. OTHOCUTENbHASL MOJIEKYJIsIpHAs
Macca. MaccoBas 7105151 XMMHUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBs3b KOJIMYECTBA, MAacChl M
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

dusnueckue U XUMHUYECKUE sBICHMs. XHMHUYECKass peakuus U e€ NpHU3HaKu. 3aKOH
COXpaHEHMsI Macchl BeIeCTB. XUMHUYecKue ypaBHeHUs. Kinaccupukanus XUMUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii sIkcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBuWiIaMu pabOThl B J1abopaTopuu U NpUEMaMU
oOpamieHus ¢ j1a0opaTOpHBIM O0OpYIOBaHHWEM, W3YYEHHE U ONHUCAHHE (U3UUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOHN MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sIBJICHUH, HaOIt01eHNe
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakiui (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHWU, B3auMOJCHCTBUE Kene3a ¢ pactBopoM coiu Mmenu (1), usydenwme crmocoOoB
pas3jielieHuss CMecel: C MOMOINbI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHUE, AMCTHILIALMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH T[OBAapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — a1eMeHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl TONydyeHHUs KUCIOpOoJa B Jlaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajutoTporiHas MOJU(HUKaINS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHYECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuH. TomauBo: yroib M MeTaH. 3arps3HEHHE BO3AyXa, YCHJIEHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOA.

Bonopon — »snemeHT u mnpocroe BemecTBo. Haxokaenue BoxopoAa B IPHUPOE,
(bu3nyeckne 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCO0b! onydeHus. Kucinotel u conu.
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Moutsipabiii 00bE€M Ta30B. Pacu€Tel M0 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B Boje. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOJbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. PU3NUECKHEe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnue okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. Ousndeckue U XUMHUECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (Imoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEUIECTB C PA3TUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOI0/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKAs CBA3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdleMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX szaep. M3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI
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. W. MenneneeBa. XapakTepUCTHKAa XHUMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. 1. 1. Mennenees — y4€HbIN U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLuil (frOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 HCIIOJIIb30BAaHME KakKk OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (hU3MYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbI XHUMHUYECKOW CBSI3U. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMHUYECKHX PEakIuil M0 pa3MUYHbIM IpHU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsitTne o cxopoctu xumuueckoi peakiuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrme o
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karanuse. llomatne o XxumudeckoM paBHOBeCHH. PakTOpbl, BIHSIOIIME HAa CKOPOCTh
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a HJICKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcioBHsl NPOTEKaHUs peaklUil HOHHOrO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpolecca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJbI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (FOpeHue, peakiuu pasjiokKeHUs, COeAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUECKHE CBOWMCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHoll KkucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTt-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmass xapakTepucTuKa 3JeMEeHTOB VA-rpymnmbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCcKHue
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIy4EHHE,
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bu3MYecKne W XUMHUYECKHE CBOMCTBAa (00mME KaK TIPEICTABHTENS Kiacca KHCIOT |
cneuuuyeckne). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XMUMHYECKHE CBOWMCTBa, mosyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

OO6mas xapakrepucThka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMHUIECKUe cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTnYeckue MpobieMsbl, cBI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3(PQekT. YronpHas Kuciora u eé
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poJyib B OBITY M MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBojJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mnpenacrasieHus o0 okcuae kpemHusa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPWA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromme (GU3NIeCKue U XMMHUYECKHE CBOMCTBA TaJOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriaMBaHMs — caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-WOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (M3MUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W HX COeAMHEHHH
(BO3MOYKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHCIOTHI C MeNbl0 (BO3MOXHO
HCIIOJIb30BaHUE BUJECOMATEPHAIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKHX PpEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupanue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX pEaKklIMi Ha KapOoHAT U
CHWJIMKAT-UOHbl W H3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C TMPOIYKIUEH
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CUJIMKATHOM IMPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAJIbHBIX 3ajad mo teme «BaxHelmue
HEMETAJIbl U UX COCAUHEHHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTamnuyeckass CBsI3b M METaNIMYecKas KpHUCTauIMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUsl U Kaius. [Ipumenenue
LISJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoae. dusznyeckue U XUMUYECKUE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJAE€HHE B npupoze. Ousznyeckne U XUMHUYECKUE CBOKCTBA
xkene3a. Okeuasl, Tuapokeunsl u conu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
M3YYEHHE PE3yJIbTAaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJNB30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIOopoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUAEOMATEpUaAoOB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [IMHKa, *ene3a (II) u sxenesa
(IIT), memgu (II), HaGmroieHNe W OMKCAHKE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
KaJlusl U KaJbliig (BO3MOXKHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(POTEPHBIX
CBOICTB T'HJIPOKCHUAA AIFOMUHMS U TUAPOKCUA [IMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YelIOBEKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mesicnpeomemmuuie ceasu
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Peanu3anus MeXNPEIMETHBIX CBSA3CH MPHU U3yYCHUH XMUMHUHU B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJIAOMUXCA CUCTCMHBIMUA TSI OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1Ire eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaj M3,  CHHTE3,  KiIacCHpHKAlWsA,  I[EPUOJUYHOCTh,  HAOJIOJCHUE,  DKCIICPUMEHT,
MOJICIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢dorocuHte3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 11O XUMHUHAU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JJUUHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUA
JOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMM  POCCUMCKUMU  COIIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, PUHSATHIMU B OOIIECTBE MpPABWJIAMH M HOPMaMu MOBEACHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOMIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AIINN O0YUaIOIUXCS.

JIndHOCTHBIE pPE3yJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCA
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIUA U PACHIMPEHHUE OMBITA JIEATEIHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA

LEHHOCTHOTO OTHOIIECHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJICNIO, TIOHUMAHWS 3HAYCHUS XUMHUYECKOW HayKd B KU3HH COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepeqoBhIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBe
Mupa 1 o0IIecTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COIMAIBHBIX HOPMaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHUBE, KOMMYHUKaTUBHOMN KOMIIETCHTHOCTH B 0OIIIECTBEHHO IMOJIC3HOM,
yueOHO-UCCIIeIOBATENIbCKON, TBOPUYECKOM W JPYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM JIESITEIIBHOCTH NP BHITIOJIHEHUH YIEOHBIX, TTO3HABATEIBHBIX 337124,
BBITIOJITHCHUH XHWMHUYECKHX OSKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIPOIIECCe 3TOH y4eOHOH AesaTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IOBEJEHHE M TMOCTYNKH CBOMX TOBAPUUIIEH C MO3UIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUSI MOCTIEACTBUM TTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHpPOBO33PEHUYECKHE  MPEJACTABICHHUS] O  BEIIECTBE M  XHMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH WU COCTABIISIIOLIME OCHOBY st
MOHUMAHUS  CYIIHOCTH HAay4YHOW KApTUHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
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3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SIX YEJIOBEKA C NMPUPOIHOU CPEAOH, O POIU
XUMUH B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJIYyYEHUE HOBBIX 3HAHUM 10 XUMUH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOW, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popmMupoBaHus KYyJbTYPHI 310POBbS:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEAHbBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH MpH OOpalleHHH C XUMHYECKUMH BEIIECTBAMH B OBITY M peabHOU
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPpyLly M pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAIBHOW TpaeKTOpUU
IPOJOJDKEHUs 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aIalITUPOBATHCS B IPOPECCHOHATIBHO cpeie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOJE KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXHUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOIIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU HM3YyYEHUH XHMHH, IS pEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUU, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHs PYKOBOJACTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHbIE, PETyJIsSTUBHBIE), KOTOpbIE O0OECneyrBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHHMM 3HAHMIA:
pPAacKphIBaTh  CMBICT XMMHUYECKHX IOHATHM (BBIENATH MX XapaKTepHbIE IPU3HAKH,
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yCTaHaBIMBAaTh B3aUMOCBS3b C APYTMMHU HMOHATHUSMH), UCIIOJIB30BaTh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpPATh OCHOBAaHMA M KPUTEPHUH JJs KiacCH(UKaLUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYUHHO-CIICACTBEHHBIC CBSA3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yYMEHHUE NMPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH HIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHME XMMHUYECKOH peakUuu — IpU pEleHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMYHBIX BUI0B
U GOpM MPEACTABICHMS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAast IUTepaTypa
XMMHUYECKOTO COJIep)KAaHUsA, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTra), KpUTHYECKH
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI IMPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHs YU€OHBIX U M03HABATENIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHEe OmblTa B 00JaCTH HCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHPOPMALMM U WUIIOCTPUPOBATH peIllaeMble 3a/lauld HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHATM3WPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATENbCKOM
NEeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEITHCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeIOKEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESITENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 pPEe3yJbTaTOB BBITOJHEHHS XHMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHUSl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJEeM Ha OCHOBE ydéTa
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0O0IMX WHTEPECOB W COTJACOBaHUs NO3uIMi (0OCyXIeHus, OOMEH MHEHHSIMHU, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUI, ONPENEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIA aJITOPUTM JIEHCTBUN INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydyaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIe B YCIIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB [0 OCBOCHHUIO O0S3aTEIBHOTO COAEpIKAHMUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC
oOyyaroluMuUCs Hay4yHble 3HAHHUS, YMEHMs MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJIEKYJla, XUMUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
JJIEMEHTa B COEAMHEHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peaKIMii: peaky COeANHEHHs], peaKI[UH Pa3IokKeHUs, PEaKIIMK 3aMELIeHUs, PeaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBON 3 (PEKT peakluu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATHH W TPUMEHSTH 3TH
HOHATHS NPH ONMMCAHUM BELIECTB U UX MPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHMS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNsaTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: TeMOHCTpUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

e ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoanyeckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnma (A-rpymnma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
o0o3HaueHHsI, KOTopele UMetoTcsi B Tabiuue «llepuonuyeckas cucreMa XMMHYECKUX
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sneMmeHToB JI. 1. MenaeneeBa» ¢ YHUCIOBBIMH XAapAaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e Kiaccu(UUIUpPOBaTh XUMHUYECKHE SJIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sddexry);

® XapakTepu3OoBaTh (OMHCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

® [IPOrHO3UPOBATh CBOKCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

® BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJIF0 XMUMUYECKOTO AJIEMEHTA 0 (POpMyJie COEMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITEIbHOCTH — aHalIU3 U CUHTES,
cpaBHEeHHE, 0000IIEeHIE, CHUCTEMATH3aIUI0, KIACCH(UKAIUIO, BBISBICHUE MPUUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JJII M3YYEHHs] CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKLIUM,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HAaHUS  —  HAONIOJEHUEe,  HU3MEpEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e (Cle[OBaTh IMpaBHJaM TIOJB30BAHUS XHMHUYECKOH TOCYIOW ©  J1IaOOpaTOPHBIM
000pyIOBaHMEM, a TaKXKe MpaBUIaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JTOJIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PAaCTBOPOB IlEJIOYel U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JIaKMyc, peHON(TaIenH, METUIOPAHXK U APYTrHe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS] YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATHUN: XUMUYECKHUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, TPOCTOE BELECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EeKT peakiHu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO IOIMyCTHMas
koHueHrpanus [1/IK Bemecrsa;

® WUIIOCTPUPOBATHh B3aHMMOCBSA3b OCHOBHBIX XWMHUYECKHX MOHSITHUH W MPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

® CNOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHUST (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmnpelneNisITh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XHUMHUYECKUX JJIEMEHTOB B
COEIMHEHUAX PaA3JIMYHOIO COCTaBa, MPUHAIJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,
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METaJUINYecKas) B HEOPraHMYECKMX COEAMHEHUSX, 3aps]l HOHAa IO XMMUYECKOH
dopmyie, xapakTep cpelasl B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMbich [lepunonnueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUS «IJ1aBHas noxarpymma (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpBbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuue, C
YHCJIOBBIMHM XapaKTEPUCTHUKAMH CTPOEHHsI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

e Kiaccu(UUIUpPOBATh XMMHYECKHE IJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

e XapakTepu3oBaThb (ONHUCHIBaTh) 0OLIMEe U cHeuuduyecKkrue XUMHUYECKHE CBOICTBa
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

® COCTaBJIATH YPABHEHUS DJIEKTPOJUTHYECKON JAUCCOLMALMU KUCIOT, EN0Yed U COJei,
IIOJIHbIE U COKpALIEHHbIE YPaBHEHUS pPEaKIMil HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIEeCTBAMU
pa3IM4YHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEMHEHNUs, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

e coOmonaTh MpaBWJa T[OJIB30BaHUS XUMMUYECKOW TOCYyIod U J1aGOpaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB MO MOJIYYEHUIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro Tasa);

® [IPOBOJUTH PEAKLUH, MOATBEP)KJAIOLINE KAUECTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHatr-, docdart-,
CUWJIMKAT-, Ccynb(dar-, TUIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

® [PUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESTENbHOCTH — aHalW3 U CUHTES,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIEACTBEHHbIX
CBA3€M — JUId M3y4EHMs] CBOWMCTB BELIECTB M XMMHMUECKHUX PEaKIHMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWS — HaAOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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